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A surface through which fluxes  of energy, momentum,  
and other conserved quantities flow. 

Continuous symmetries - for each symmetry generator  
there is a conserved observable. 

Theoretical frameworks typically used:  
either Noether charges and currents,  or Hamiltonian charges and currents.   
The latter ones are more suitable for the dynamics of GR.    
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<latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit>

I+
<latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit><latexit sha1_base64="G9E+DE+CxOqlFImXe6dxK77s4LE=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi94q2A9sY9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O0vLK6tr64WN4ubW9s5uaW+/YeJUM15nsYx1K6CGS6F4HQVK3ko0p1EgeTMYXk/85hPXRsTqHkcJ9yPaVyIUjKKVHrIOo5Lcjh9Pu6WyW3GnIIvEy0kZctS6pa9OL2ZpxBUySY1pe26CfkY1Cib5uNhJDU8oG9I+b1uqaMSNn00vHpNjq/RIGGtbCslU/T2R0ciYURTYzojiwMx7E/E/r51ieOlnQiUpcsVmi8JUEozJ5H3SE5ozlCNLKNPC3krYgGrK0IZUtCF48y8vksZZxXMr3t15uXqVx1GAQziCE/DgAqpwAzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD8zUkFQ=</latexit>

Symmetries:

ENERGY > 0

Lack of unique notion of energy 
or momentum, lack of the positivity.

On what surfaces do mathematical relativists define 
and describe gravitational radiation 

Asymptotic boundaries



11

Hc
<latexit sha1_base64="R/YlH2ooXOCwSX4Y2jalQSv6yzs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2A9sQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FjpMeszKkhjNmCDcsWtuguQdeLlpAI5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7lkoaofazxcUzcmGVIQljZUsaslB/T2Q00noaBbYzomasV725+J/XS01442dcJqlByZaLwlQQE5P5+2TIFTIjppZQpri9lbAxVZQZG1LJhuCtvrxO2ldVz61699eV+m0eRxHO4BwuwYMa1KEBTWgBAwnP8ApvjnZenHfnY9lacPKZU/gD5/MHIcGQjA==</latexit><latexit sha1_base64="R/YlH2ooXOCwSX4Y2jalQSv6yzs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2A9sQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FjpMeszKkhjNmCDcsWtuguQdeLlpAI5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7lkoaofazxcUzcmGVIQljZUsaslB/T2Q00noaBbYzomasV725+J/XS01442dcJqlByZaLwlQQE5P5+2TIFTIjppZQpri9lbAxVZQZG1LJhuCtvrxO2ldVz61699eV+m0eRxHO4BwuwYMa1KEBTWgBAwnP8ApvjnZenHfnY9lacPKZU/gD5/MHIcGQjA==</latexit><latexit sha1_base64="R/YlH2ooXOCwSX4Y2jalQSv6yzs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2A9sQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FjpMeszKkhjNmCDcsWtuguQdeLlpAI5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7lkoaofazxcUzcmGVIQljZUsaslB/T2Q00noaBbYzomasV725+J/XS01442dcJqlByZaLwlQQE5P5+2TIFTIjppZQpri9lbAxVZQZG1LJhuCtvrxO2ldVz61699eV+m0eRxHO4BwuwYMa1KEBTWgBAwnP8ApvjnZenHfnY9lacPKZU/gD5/MHIcGQjA==</latexit><latexit sha1_base64="R/YlH2ooXOCwSX4Y2jalQSv6yzs=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeilx4r2A9sQ9lsJ+3SzSbsboQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FjpMeszKkhjNmCDcsWtuguQdeLlpAI5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7lkoaofazxcUzcmGVIQljZUsaslB/T2Q00noaBbYzomasV725+J/XS01442dcJqlByZaLwlQQE5P5+2TIFTIjppZQpri9lbAxVZQZG1LJhuCtvrxO2ldVz61699eV+m0eRxHO4BwuwYMa1KEBTWgBAwnP8ApvjnZenHfnY9lacPKZU/gD5/MHIcGQjA==</latexit>

Hbh
<latexit sha1_base64="Z1putzANDfySaxu1pTiCEV0v5zA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48V7Ae0oWy2k3bpZhN3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzkZz1GBanP+lkwmvXLFbfqLkDWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8WR8/IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOYJkAFXyIyYWkKZ4vZWwkZUUWZsTiUbgrf68jppXVU9t+o9XFdqd3kcRTiDc7gED26gBnVoQBMYPMEzvMKbM3FenHfnY9lacPKZU/gD5/MHsUGSCQ==</latexit><latexit sha1_base64="Z1putzANDfySaxu1pTiCEV0v5zA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48V7Ae0oWy2k3bpZhN3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzkZz1GBanP+lkwmvXLFbfqLkDWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8WR8/IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOYJkAFXyIyYWkKZ4vZWwkZUUWZsTiUbgrf68jppXVU9t+o9XFdqd3kcRTiDc7gED26gBnVoQBMYPMEzvMKbM3FenHfnY9lacPKZU/gD5/MHsUGSCQ==</latexit><latexit sha1_base64="Z1putzANDfySaxu1pTiCEV0v5zA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48V7Ae0oWy2k3bpZhN3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzkZz1GBanP+lkwmvXLFbfqLkDWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8WR8/IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOYJkAFXyIyYWkKZ4vZWwkZUUWZsTiUbgrf68jppXVU9t+o9XFdqd3kcRTiDc7gED26gBnVoQBMYPMEzvMKbM3FenHfnY9lacPKZU/gD5/MHsUGSCQ==</latexit><latexit sha1_base64="Z1putzANDfySaxu1pTiCEV0v5zA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRS48V7Ae0oWy2k3bpZhN3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzkZz1GBanP+lkwmvXLFbfqLkDWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8WR8/IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOYJkAFXyIyYWkKZ4vZWwkZUUWZsTiUbgrf68jppXVU9t+o9XFdqd3kcRTiDc7gED26gBnVoQBMYPMEzvMKbM3FenHfnY9lacPKZU/gD5/MHsUGSCQ==</latexit>

What other surfaces? 

Horizons: black hole, cosmological

Robust generalisation:  

 Non-expanding Horizons

https://scholar.google.com/citations?user=YlcvqVsAAAAJ&hl=it&oi=sra
https://scholar.google.com/citations?user=YlcvqVsAAAAJ&hl=it&oi=sra


Non-expanding horizon: un-embedded    

Non-expanding surface is a manifold   

of signature 0 + ...+
<latexit sha1_base64="k2Sqwf4EE9gZ4SxKb9XoLaCdvdk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBKIREBD0WvXisYD+gDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btMctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wcjv3O09UaSbFg5kmNIjxSLCIEWys1PbqruvWB9Wa53o50CrxC1KDAs1B9as/lCSNqTCEY617vpeYIMPKMMLprNJPNU0wmeAR7VkqcEx1kOXXztCZVYYoksqWMChXf09kONZ6Goe2M8ZmrJe9ufif10tNdB1kTCSpoYIsFkUpR0ai+etoyBQlhk8twUQxeysiY6wwMTagig3BX355lbQvXN9z/fvLWuOmiKMMJ3AK5+DDFTTgDprQAgKP8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwCH743G</latexit><latexit sha1_base64="k2Sqwf4EE9gZ4SxKb9XoLaCdvdk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBKIREBD0WvXisYD+gDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btMctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wcjv3O09UaSbFg5kmNIjxSLCIEWys1PbqruvWB9Wa53o50CrxC1KDAs1B9as/lCSNqTCEY617vpeYIMPKMMLprNJPNU0wmeAR7VkqcEx1kOXXztCZVYYoksqWMChXf09kONZ6Goe2M8ZmrJe9ufif10tNdB1kTCSpoYIsFkUpR0ai+etoyBQlhk8twUQxeysiY6wwMTagig3BX355lbQvXN9z/fvLWuOmiKMMJ3AK5+DDFTTgDprQAgKP8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwCH743G</latexit><latexit sha1_base64="k2Sqwf4EE9gZ4SxKb9XoLaCdvdk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBKIREBD0WvXisYD+gDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btMctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wcjv3O09UaSbFg5kmNIjxSLCIEWys1PbqruvWB9Wa53o50CrxC1KDAs1B9as/lCSNqTCEY617vpeYIMPKMMLprNJPNU0wmeAR7VkqcEx1kOXXztCZVYYoksqWMChXf09kONZ6Goe2M8ZmrJe9ufif10tNdB1kTCSpoYIsFkUpR0ai+etoyBQlhk8twUQxeysiY6wwMTagig3BX355lbQvXN9z/fvLWuOmiKMMJ3AK5+DDFTTgDprQAgKP8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwCH743G</latexit><latexit sha1_base64="k2Sqwf4EE9gZ4SxKb9XoLaCdvdk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBKIREBD0WvXisYD+gDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btMctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wcjv3O09UaSbFg5kmNIjxSLCIEWys1PbqruvWB9Wa53o50CrxC1KDAs1B9as/lCSNqTCEY617vpeYIMPKMMLprNJPNU0wmeAR7VkqcEx1kOXXztCZVYYoksqWMChXf09kONZ6Goe2M8ZmrJe9ufif10tNdB1kTCSpoYIsFkUpR0ai+etoyBQlhk8twUQxeysiY6wwMTagig3BX355lbQvXN9z/fvLWuOmiKMMJ3AK5+DDFTTgDprQAgKP8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwCH743G</latexit>

and a torsion free covariant derivative D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

such that Dq = 0
<latexit sha1_base64="u72lhAVP8xLGzZ/bkLMp+cTmh9Y=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0ItQ1IPHCvYD2lA22027dHcTdzdCCf0LXjwo4tU/5M1/46bNQVsfDDzem2FmXphwpo3nfTulldW19Y3yZmVre2d3z90/aOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm9yv/1ElWaxfDCThAYCDyWLGMEml24fr7y+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ESXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmezX//rxavy7iKMMRHMMp+HABdbiDBjSBwAie4RXeHOG8OO/Ox7y15BQzh/AHzucPWJyNxA==</latexit><latexit sha1_base64="u72lhAVP8xLGzZ/bkLMp+cTmh9Y=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0ItQ1IPHCvYD2lA22027dHcTdzdCCf0LXjwo4tU/5M1/46bNQVsfDDzem2FmXphwpo3nfTulldW19Y3yZmVre2d3z90/aOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm9yv/1ElWaxfDCThAYCDyWLGMEml24fr7y+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ESXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmezX//rxavy7iKMMRHMMp+HABdbiDBjSBwAie4RXeHOG8OO/Ox7y15BQzh/AHzucPWJyNxA==</latexit><latexit sha1_base64="u72lhAVP8xLGzZ/bkLMp+cTmh9Y=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0ItQ1IPHCvYD2lA22027dHcTdzdCCf0LXjwo4tU/5M1/46bNQVsfDDzem2FmXphwpo3nfTulldW19Y3yZmVre2d3z90/aOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm9yv/1ElWaxfDCThAYCDyWLGMEml24fr7y+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ESXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmezX//rxavy7iKMMRHMMp+HABdbiDBjSBwAie4RXeHOG8OO/Ox7y15BQzh/AHzucPWJyNxA==</latexit><latexit sha1_base64="u72lhAVP8xLGzZ/bkLMp+cTmh9Y=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0ItQ1IPHCvYD2lA22027dHcTdzdCCf0LXjwo4tU/5M1/46bNQVsfDDzem2FmXphwpo3nfTulldW19Y3yZmVre2d3z90/aOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm9yv/1ElWaxfDCThAYCDyWLGMEml24fr7y+W/Vq3gxomfgFqUKBRt/96g1ikgoqDeFY667vJSbIsDKMcDqt9FJNE0zGeEi7lkosqA6y2a1TdGKVAYpiZUsaNFN/T2RYaD0Roe0U2Iz0opeL/3nd1ESXQcZkkhoqyXxRlHJkYpQ/jgZMUWL4xBJMFLO3IjLCChNj46nYEPzFl5dJ66zmezX//rxavy7iKMMRHMMp+HABdbiDBjSBwAie4RXeHOG8OO/Ox7y15BQzh/AHzucPWJyNxA==</latexit>

A neet Lemma:  

`yq = 0
<latexit sha1_base64="25XWqSgapa5Jes7OewRlXjL9xGQ=">AAAB+3icbVBNS8NAEN34WetXrEcvi0XwVBIR9CIUvXisYD+gCWWznbRLN7txdyOW0L/ixYMiXv0j3vw3btsctPXBwOO9GWbmRSln2njet7Oyura+sVnaKm/v7O7tuweVlpaZotCkkkvViYgGzgQ0DTMcOqkCkkQc2tHoZuq3H0FpJsW9GacQJmQgWMwoMVbquZUAOA+4olIJUPjhysM9t+rVvBnwMvELUkUFGj33K+hLmiUgDOVE667vpSbMiTKMcpiUg0xDSuiIDKBrqSAJ6DCf3T7BJ1bp41gqW8Lgmfp7IieJ1uMksp0JMUO96E3F/7xuZuLLMGcizQwIOl8UZxwbiadB4D5TQA0fW0KoYvZWTIdEEWpsXGUbgr/48jJpndV8r+bfnVfr10UcJXSEjtEp8tEFqqNb1EBNRNETekav6M2ZOC/Ou/Mxb11xiplD9AfO5w8rAJPZ</latexit><latexit sha1_base64="25XWqSgapa5Jes7OewRlXjL9xGQ=">AAAB+3icbVBNS8NAEN34WetXrEcvi0XwVBIR9CIUvXisYD+gCWWznbRLN7txdyOW0L/ixYMiXv0j3vw3btsctPXBwOO9GWbmRSln2njet7Oyura+sVnaKm/v7O7tuweVlpaZotCkkkvViYgGzgQ0DTMcOqkCkkQc2tHoZuq3H0FpJsW9GacQJmQgWMwoMVbquZUAOA+4olIJUPjhysM9t+rVvBnwMvELUkUFGj33K+hLmiUgDOVE667vpSbMiTKMcpiUg0xDSuiIDKBrqSAJ6DCf3T7BJ1bp41gqW8Lgmfp7IieJ1uMksp0JMUO96E3F/7xuZuLLMGcizQwIOl8UZxwbiadB4D5TQA0fW0KoYvZWTIdEEWpsXGUbgr/48jJpndV8r+bfnVfr10UcJXSEjtEp8tEFqqNb1EBNRNETekav6M2ZOC/Ou/Mxb11xiplD9AfO5w8rAJPZ</latexit><latexit sha1_base64="25XWqSgapa5Jes7OewRlXjL9xGQ=">AAAB+3icbVBNS8NAEN34WetXrEcvi0XwVBIR9CIUvXisYD+gCWWznbRLN7txdyOW0L/ixYMiXv0j3vw3btsctPXBwOO9GWbmRSln2njet7Oyura+sVnaKm/v7O7tuweVlpaZotCkkkvViYgGzgQ0DTMcOqkCkkQc2tHoZuq3H0FpJsW9GacQJmQgWMwoMVbquZUAOA+4olIJUPjhysM9t+rVvBnwMvELUkUFGj33K+hLmiUgDOVE667vpSbMiTKMcpiUg0xDSuiIDKBrqSAJ6DCf3T7BJ1bp41gqW8Lgmfp7IieJ1uMksp0JMUO96E3F/7xuZuLLMGcizQwIOl8UZxwbiadB4D5TQA0fW0KoYvZWTIdEEWpsXGUbgr/48jJpndV8r+bfnVfr10UcJXSEjtEp8tEFqqNb1EBNRNETekav6M2ZOC/Ou/Mxb11xiplD9AfO5w8rAJPZ</latexit><latexit sha1_base64="25XWqSgapa5Jes7OewRlXjL9xGQ=">AAAB+3icbVBNS8NAEN34WetXrEcvi0XwVBIR9CIUvXisYD+gCWWznbRLN7txdyOW0L/ixYMiXv0j3vw3btsctPXBwOO9GWbmRSln2njet7Oyura+sVnaKm/v7O7tuweVlpaZotCkkkvViYgGzgQ0DTMcOqkCkkQc2tHoZuq3H0FpJsW9GacQJmQgWMwoMVbquZUAOA+4olIJUPjhysM9t+rVvBnwMvELUkUFGj33K+hLmiUgDOVE667vpSbMiTKMcpiUg0xDSuiIDKBrqSAJ6DCf3T7BJ1bp41gqW8Lgmfp7IieJ1uMksp0JMUO96E3F/7xuZuLLMGcizQwIOl8UZxwbiadB4D5TQA0fW0KoYvZWTIdEEWpsXGUbgr/48jJpndV8r+bfnVfr10UcJXSEjtEp8tEFqqNb1EBNRNETekav6M2ZOC/Ou/Mxb11xiplD9AfO5w8rAJPZ</latexit>

L`q = 0
<latexit sha1_base64="GwFfsZF7lg7BNXBbv41S2G4ykjk=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9CIUvXjwUMF+QBPCZrtpl242cXejlNif4sWDIl79Jd78N27bHLT1wcDjvRlm5oUpZ0o7zre1tLyyurZe2ihvbm3v7NqVvZZKMklokyQ8kZ0QK8qZoE3NNKedVFIch5y2w+HVxG8/UKlYIu70KKV+jPuCRYxgbaTAruQewRzdjAOPco7uL5zArjo1Zwq0SNyCVKFAI7C/vF5CspgKTThWqus6qfZzLDUjnI7LXqZoiskQ92nXUIFjqvx8evoYHRmlh6JEmhIaTdXfEzmOlRrFoemMsR6oeW8i/ud1Mx2d+zkTaaapILNFUcaRTtAkB9RjkhLNR4ZgIpm5FZEBlphok1bZhODOv7xIWic116m5t6fV+mURRwkO4BCOwYUzqMM1NKAJBB7hGV7hzXqyXqx362PWumQVM/vwB9bnDxslkzs=</latexit><latexit sha1_base64="GwFfsZF7lg7BNXBbv41S2G4ykjk=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9CIUvXjwUMF+QBPCZrtpl242cXejlNif4sWDIl79Jd78N27bHLT1wcDjvRlm5oUpZ0o7zre1tLyyurZe2ihvbm3v7NqVvZZKMklokyQ8kZ0QK8qZoE3NNKedVFIch5y2w+HVxG8/UKlYIu70KKV+jPuCRYxgbaTAruQewRzdjAOPco7uL5zArjo1Zwq0SNyCVKFAI7C/vF5CspgKTThWqus6qfZzLDUjnI7LXqZoiskQ92nXUIFjqvx8evoYHRmlh6JEmhIaTdXfEzmOlRrFoemMsR6oeW8i/ud1Mx2d+zkTaaapILNFUcaRTtAkB9RjkhLNR4ZgIpm5FZEBlphok1bZhODOv7xIWic116m5t6fV+mURRwkO4BCOwYUzqMM1NKAJBB7hGV7hzXqyXqx362PWumQVM/vwB9bnDxslkzs=</latexit><latexit sha1_base64="GwFfsZF7lg7BNXBbv41S2G4ykjk=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9CIUvXjwUMF+QBPCZrtpl242cXejlNif4sWDIl79Jd78N27bHLT1wcDjvRlm5oUpZ0o7zre1tLyyurZe2ihvbm3v7NqVvZZKMklokyQ8kZ0QK8qZoE3NNKedVFIch5y2w+HVxG8/UKlYIu70KKV+jPuCRYxgbaTAruQewRzdjAOPco7uL5zArjo1Zwq0SNyCVKFAI7C/vF5CspgKTThWqus6qfZzLDUjnI7LXqZoiskQ92nXUIFjqvx8evoYHRmlh6JEmhIaTdXfEzmOlRrFoemMsR6oeW8i/ud1Mx2d+zkTaaapILNFUcaRTtAkB9RjkhLNR4ZgIpm5FZEBlphok1bZhODOv7xIWic116m5t6fV+mURRwkO4BCOwYUzqMM1NKAJBB7hGV7hzXqyXqx362PWumQVM/vwB9bnDxslkzs=</latexit><latexit sha1_base64="GwFfsZF7lg7BNXBbv41S2G4ykjk=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0XwVBIR9CIUvXjwUMF+QBPCZrtpl242cXejlNif4sWDIl79Jd78N27bHLT1wcDjvRlm5oUpZ0o7zre1tLyyurZe2ihvbm3v7NqVvZZKMklokyQ8kZ0QK8qZoE3NNKedVFIch5y2w+HVxG8/UKlYIu70KKV+jPuCRYxgbaTAruQewRzdjAOPco7uL5zArjo1Zwq0SNyCVKFAI7C/vF5CspgKTThWqus6qfZzLDUjnI7LXqZoiskQ92nXUIFjqvx8evoYHRmlh6JEmhIaTdXfEzmOlRrFoemMsR6oeW8i/ud1Mx2d+zkTaaapILNFUcaRTtAkB9RjkhLNR4ZgIpm5FZEBlphok1bZhODOv7xIWic116m5t6fV+mURRwkO4BCOwYUzqMM1NKAJBB7hGV7hzXqyXqx362PWumQVM/vwB9bnDxslkzs=</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

 endowed with a symmetric tensor  q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

For every null vector field, that is such that :  

The following is true:  



Ingredients of the non-expanding structure   

`q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

The rotation 1-form potential  !
<latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit><latexit sha1_base64="qUg8iXI01zUDf6doeaeQGgCgJ1c=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqExTbFDFlW7HxCBnEhuWWY7tVCMRMcdWPLqd+a0n1IYp+WDHKUaCDCRLGCXWSc2uEjggvXIlqAZz+KskzEkFctR75a9uX9FMoLSUE2M6YZDaaEK0ZZTjtNTNDKaEjsgAO45KItBEk/m1U//MKX0/UdqVtP5c/T0xIcKYsYhdpyB2aJa9mfif18lsch1NmEwzi5IuFiUZ963yZ6/7faaRWj52hFDN3K0+HRJNqHUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDhEZ7hFd485b14797HorXg5TPH8Afe5w+QMY8b</latexit>

Da`
b = !a`

b
<latexit sha1_base64="eLDNRc4bR2bbbKdVR1GAeGMNFgk=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyURQS9CUQ8eK9gPaGLYbCft0t0k7G6EUgpe/CtePCji1T/hzX/jto2grQ8GHu/NMDMvTDlT2nG+rMLC4tLySnG1tLa+sbllb+80VJJJCnWa8ES2QqKAsxjqmmkOrVQCESGHZti/HPvNe5CKJfGtHqTgC9KNWcQo0UYK7L2rgHjA+V2Iz7GXCOiSHyGwy07FmQDPEzcnZZSjFtifXiehmYBYU06UartOqv0hkZpRDqOSlylICe2TLrQNjYkA5Q8nP4zwoVE6OEqkqVjjifp7YkiEUgMRmk5BdE/NemPxP6+d6ejMH7I4zTTEdLooyjjWCR4HgjtMAtV8YAihkplbMe0RSag2sZVMCO7sy/OkcVxxnYp7c1KuXuRxFNE+OkBHyEWnqIquUQ3VEUUP6Am9oFfr0Xq23qz3aWvBymd20R9YH9/hp5cH</latexit><latexit sha1_base64="eLDNRc4bR2bbbKdVR1GAeGMNFgk=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyURQS9CUQ8eK9gPaGLYbCft0t0k7G6EUgpe/CtePCji1T/hzX/jto2grQ8GHu/NMDMvTDlT2nG+rMLC4tLySnG1tLa+sbllb+80VJJJCnWa8ES2QqKAsxjqmmkOrVQCESGHZti/HPvNe5CKJfGtHqTgC9KNWcQo0UYK7L2rgHjA+V2Iz7GXCOiSHyGwy07FmQDPEzcnZZSjFtifXiehmYBYU06UartOqv0hkZpRDqOSlylICe2TLrQNjYkA5Q8nP4zwoVE6OEqkqVjjifp7YkiEUgMRmk5BdE/NemPxP6+d6ejMH7I4zTTEdLooyjjWCR4HgjtMAtV8YAihkplbMe0RSag2sZVMCO7sy/OkcVxxnYp7c1KuXuRxFNE+OkBHyEWnqIquUQ3VEUUP6Am9oFfr0Xq23qz3aWvBymd20R9YH9/hp5cH</latexit><latexit sha1_base64="eLDNRc4bR2bbbKdVR1GAeGMNFgk=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyURQS9CUQ8eK9gPaGLYbCft0t0k7G6EUgpe/CtePCji1T/hzX/jto2grQ8GHu/NMDMvTDlT2nG+rMLC4tLySnG1tLa+sbllb+80VJJJCnWa8ES2QqKAsxjqmmkOrVQCESGHZti/HPvNe5CKJfGtHqTgC9KNWcQo0UYK7L2rgHjA+V2Iz7GXCOiSHyGwy07FmQDPEzcnZZSjFtifXiehmYBYU06UartOqv0hkZpRDqOSlylICe2TLrQNjYkA5Q8nP4zwoVE6OEqkqVjjifp7YkiEUgMRmk5BdE/NemPxP6+d6ejMH7I4zTTEdLooyjjWCR4HgjtMAtV8YAihkplbMe0RSag2sZVMCO7sy/OkcVxxnYp7c1KuXuRxFNE+OkBHyEWnqIquUQ3VEUUP6Am9oFfr0Xq23qz3aWvBymd20R9YH9/hp5cH</latexit><latexit sha1_base64="eLDNRc4bR2bbbKdVR1GAeGMNFgk=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgETyURQS9CUQ8eK9gPaGLYbCft0t0k7G6EUgpe/CtePCji1T/hzX/jto2grQ8GHu/NMDMvTDlT2nG+rMLC4tLySnG1tLa+sbllb+80VJJJCnWa8ES2QqKAsxjqmmkOrVQCESGHZti/HPvNe5CKJfGtHqTgC9KNWcQo0UYK7L2rgHjA+V2Iz7GXCOiSHyGwy07FmQDPEzcnZZSjFtifXiehmYBYU06UartOqv0hkZpRDqOSlylICe2TLrQNjYkA5Q8nP4zwoVE6OEqkqVjjifp7YkiEUgMRmk5BdE/NemPxP6+d6ejMH7I4zTTEdLooyjjWCR4HgjtMAtV8YAihkplbMe0RSag2sZVMCO7sy/OkcVxxnYp7c1KuXuRxFNE+OkBHyEWnqIquUQ3VEUUP6Am9oFfr0Xq23qz3aWvBymd20R9YH9/hp5cH</latexit>

`0 = f`
<latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit>

!0 = ! + dlnf
<latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit>

`aDav = 1
<latexit sha1_base64="68nNr1cQI2LIzX41A2Eo1yoko9Y=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSB4Crsi6EUI6sFjBPOAZF16J7PJkNkHM7OBsORPvHhQxKt/4s2/cZLsQRMLGoqqbrq7glRwpR3n21pZXVvf2Cxtlbd3dvf27YPDpkoySVmDJiKR7QAVEzxmDc21YO1UMowCwVrB8Hbqt0ZMKp7Ej3qcMi/CfsxDTlEbybftLhPiCcmdj2REronr2xWn6sxAlolbkAoUqPv2V7eX0CxisaYCleq4Tqq9HKXmVLBJuZspliIdYp91DI0xYsrLZ5dPyKlReiRMpKlYk5n6eyLHSKlxFJjOCPVALXpT8T+vk+nwyst5nGaaxXS+KMwE0QmZxkB6XDKqxdgQpJKbWwkdoESqTVhlE4K7+PIyaZ5XXafqPlxUajdFHCU4hhM4AxcuoQb3UIcGUBjBM7zCm5VbL9a79TFvXbGKmSP4A+vzBy7Mkgs=</latexit><latexit sha1_base64="68nNr1cQI2LIzX41A2Eo1yoko9Y=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSB4Crsi6EUI6sFjBPOAZF16J7PJkNkHM7OBsORPvHhQxKt/4s2/cZLsQRMLGoqqbrq7glRwpR3n21pZXVvf2Cxtlbd3dvf27YPDpkoySVmDJiKR7QAVEzxmDc21YO1UMowCwVrB8Hbqt0ZMKp7Ej3qcMi/CfsxDTlEbybftLhPiCcmdj2REronr2xWn6sxAlolbkAoUqPv2V7eX0CxisaYCleq4Tqq9HKXmVLBJuZspliIdYp91DI0xYsrLZ5dPyKlReiRMpKlYk5n6eyLHSKlxFJjOCPVALXpT8T+vk+nwyst5nGaaxXS+KMwE0QmZxkB6XDKqxdgQpJKbWwkdoESqTVhlE4K7+PIyaZ5XXafqPlxUajdFHCU4hhM4AxcuoQb3UIcGUBjBM7zCm5VbL9a79TFvXbGKmSP4A+vzBy7Mkgs=</latexit><latexit sha1_base64="68nNr1cQI2LIzX41A2Eo1yoko9Y=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSB4Crsi6EUI6sFjBPOAZF16J7PJkNkHM7OBsORPvHhQxKt/4s2/cZLsQRMLGoqqbrq7glRwpR3n21pZXVvf2Cxtlbd3dvf27YPDpkoySVmDJiKR7QAVEzxmDc21YO1UMowCwVrB8Hbqt0ZMKp7Ej3qcMi/CfsxDTlEbybftLhPiCcmdj2REronr2xWn6sxAlolbkAoUqPv2V7eX0CxisaYCleq4Tqq9HKXmVLBJuZspliIdYp91DI0xYsrLZ5dPyKlReiRMpKlYk5n6eyLHSKlxFJjOCPVALXpT8T+vk+nwyst5nGaaxXS+KMwE0QmZxkB6XDKqxdgQpJKbWwkdoESqTVhlE4K7+PIyaZ5XXafqPlxUajdFHCU4hhM4AxcuoQb3UIcGUBjBM7zCm5VbL9a79TFvXbGKmSP4A+vzBy7Mkgs=</latexit><latexit sha1_base64="68nNr1cQI2LIzX41A2Eo1yoko9Y=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSB4Crsi6EUI6sFjBPOAZF16J7PJkNkHM7OBsORPvHhQxKt/4s2/cZLsQRMLGoqqbrq7glRwpR3n21pZXVvf2Cxtlbd3dvf27YPDpkoySVmDJiKR7QAVEzxmDc21YO1UMowCwVrB8Hbqt0ZMKp7Ej3qcMi/CfsxDTlEbybftLhPiCcmdj2REronr2xWn6sxAlolbkAoUqPv2V7eX0CxisaYCleq4Tqq9HKXmVLBJuZspliIdYp91DI0xYsrLZ5dPyKlReiRMpKlYk5n6eyLHSKlxFJjOCPVALXpT8T+vk+nwyst5nGaaxXS+KMwE0QmZxkB6XDKqxdgQpJKbWwkdoESqTVhlE4K7+PIyaZ5XXafqPlxUajdFHCU4hhM4AxcuoQb3UIcGUBjBM7zCm5VbL9a79TFvXbGKmSP4A+vzBy7Mkgs=</latexit>

v = const
<latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit>

DaDbv =: �Sab
<latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit>

The transversal expansion-shear  

Surface gravity

Sab
<latexit sha1_base64="DTbgwdWMUat/cWQsgzdvEuBOXhI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNlJJxkzO7PMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFieDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRqWaYZ0poXQrogYFl1i33ApsJRppHAlsRqObqd98Qm24kg92nGAY04Hkfc6odVLjvpvRaNItlf2KPwNZJkFOypCj1i19dXqKpTFKywQ1ph34iQ0zqi1nAifFTmowoWxEB9h2VNIYTZjNrp2QU6f0SF9pV9KSmfp7IqOxMeM4cp0xtUOz6E3F/7x2avtXYcZlklqUbL6onwpiFZm+TnpcI7Ni7AhlmrtbCRtSTZl1ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePOW9eO/ex7x1xctnjuAPvM8fnAGPIw==</latexit><latexit sha1_base64="DTbgwdWMUat/cWQsgzdvEuBOXhI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNlJJxkzO7PMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFieDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRqWaYZ0poXQrogYFl1i33ApsJRppHAlsRqObqd98Qm24kg92nGAY04Hkfc6odVLjvpvRaNItlf2KPwNZJkFOypCj1i19dXqKpTFKywQ1ph34iQ0zqi1nAifFTmowoWxEB9h2VNIYTZjNrp2QU6f0SF9pV9KSmfp7IqOxMeM4cp0xtUOz6E3F/7x2avtXYcZlklqUbL6onwpiFZm+TnpcI7Ni7AhlmrtbCRtSTZl1ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePOW9eO/ex7x1xctnjuAPvM8fnAGPIw==</latexit><latexit sha1_base64="DTbgwdWMUat/cWQsgzdvEuBOXhI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNlJJxkzO7PMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFieDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRqWaYZ0poXQrogYFl1i33ApsJRppHAlsRqObqd98Qm24kg92nGAY04Hkfc6odVLjvpvRaNItlf2KPwNZJkFOypCj1i19dXqKpTFKywQ1ph34iQ0zqi1nAifFTmowoWxEB9h2VNIYTZjNrp2QU6f0SF9pV9KSmfp7IqOxMeM4cp0xtUOz6E3F/7x2avtXYcZlklqUbL6onwpiFZm+TnpcI7Ni7AhlmrtbCRtSTZl1ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePOW9eO/ex7x1xctnjuAPvM8fnAGPIw==</latexit><latexit sha1_base64="DTbgwdWMUat/cWQsgzdvEuBOXhI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNlJJxkzO7PMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFieDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRqWaYZ0poXQrogYFl1i33ApsJRppHAlsRqObqd98Qm24kg92nGAY04Hkfc6odVLjvpvRaNItlf2KPwNZJkFOypCj1i19dXqKpTFKywQ1ph34iQ0zqi1nAifFTmowoWxEB9h2VNIYTZjNrp2QU6f0SF9pV9KSmfp7IqOxMeM4cp0xtUOz6E3F/7x2avtXYcZlklqUbL6onwpiFZm+TnpcI7Ni7AhlmrtbCRtSTZl1ARVdCMHiy8ukcV4J/Epwd1GuXudxFOAYTuAMAriEKtxCDerA4BGe4RXePOW9eO/ex7x1xctnjuAPvM8fnAGPIw==</latexit>


<latexit sha1_base64="qAsUf/1IAlAQB3I2YF1C2veiXKU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2dlhZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqyho0EYluR2iY4JI1LLeCtZVmGEeCtaLx7cxvPTFteCIf7ESxMMah5ANO0Tqp2R2jUtgrV/yqPwdZJUFOKpCj3it/dfsJTWMmLRVoTCfwlQ0z1JZTwaalbmqYQjrGIes4KjFmJszm107JmVP6ZJBoV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGpUsskXSwapILYhMxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbl3gv3rv3sWgtePnMMfyB9/kDliyPHw==</latexit><latexit sha1_base64="qAsUf/1IAlAQB3I2YF1C2veiXKU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2dlhZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqyho0EYluR2iY4JI1LLeCtZVmGEeCtaLx7cxvPTFteCIf7ESxMMah5ANO0Tqp2R2jUtgrV/yqPwdZJUFOKpCj3it/dfsJTWMmLRVoTCfwlQ0z1JZTwaalbmqYQjrGIes4KjFmJszm107JmVP6ZJBoV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGpUsskXSwapILYhMxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbl3gv3rv3sWgtePnMMfyB9/kDliyPHw==</latexit><latexit sha1_base64="qAsUf/1IAlAQB3I2YF1C2veiXKU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2dlhZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqyho0EYluR2iY4JI1LLeCtZVmGEeCtaLx7cxvPTFteCIf7ESxMMah5ANO0Tqp2R2jUtgrV/yqPwdZJUFOKpCj3it/dfsJTWMmLRVoTCfwlQ0z1JZTwaalbmqYQjrGIes4KjFmJszm107JmVP6ZJBoV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGpUsskXSwapILYhMxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbl3gv3rv3sWgtePnMMfyB9/kDliyPHw==</latexit><latexit sha1_base64="qAsUf/1IAlAQB3I2YF1C2veiXKU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROJsmY2dlhZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqyho0EYluR2iY4JI1LLeCtZVmGEeCtaLx7cxvPTFteCIf7ESxMMah5ANO0Tqp2R2jUtgrV/yqPwdZJUFOKpCj3it/dfsJTWMmLRVoTCfwlQ0z1JZTwaalbmqYQjrGIes4KjFmJszm107JmVP6ZJBoV9KSufp7IsPYmEkcuc4Y7cgsezPxP6+T2sF1mHGpUsskXSwapILYhMxeJ32uGbVi4ghSzd2thI5QI7UuoJILIVh+eZU0L6qBXw3uLyu1mzyOIpzAKZxDAFdQgzuoQwMoPMIzvMKbl3gv3rv3sWgtePnMMfyB9/kDliyPHw==</latexit>

 = `a!a
<latexit sha1_base64="hitl9VgA+1baiboLFfwcGuz8ihQ=">AAACAHicbVA9SwNBEN3zM8avUwsLm8UgWIU7EbQRgjaWEcwH5M5jbjOXLNn7YHdPCCGNf8XGQhFbf4ad/8ZNcoUmPhh4vDfDzLwwE1xpx/m2lpZXVtfWSxvlza3tnV17b7+p0lwybLBUpLIdgkLBE2xorgW2M4kQhwJb4eBm4rceUSqeJvd6mKEfQy/hEWegjRTYh94AsgzoFfVQiAfw0hh7EEBgV5yqMwVdJG5BKqRAPbC/vG7K8hgTzQQo1XGdTPsjkJozgeOylyvMgA2ghx1DE4hR+aPpA2N6YpQujVJpKtF0qv6eGEGs1DAOTWcMuq/mvYn4n9fJdXTpj3iS5RoTNlsU5YLqlE7SoF0ukWkxNASY5OZWyvoggWmTWdmE4M6/vEiaZ1XXqbp355XadRFHiRyRY3JKXHJBauSW1EmDMDImz+SVvFlP1ov1bn3MWpesYuaA/IH1+QPnYpX0</latexit><latexit sha1_base64="hitl9VgA+1baiboLFfwcGuz8ihQ=">AAACAHicbVA9SwNBEN3zM8avUwsLm8UgWIU7EbQRgjaWEcwH5M5jbjOXLNn7YHdPCCGNf8XGQhFbf4ad/8ZNcoUmPhh4vDfDzLwwE1xpx/m2lpZXVtfWSxvlza3tnV17b7+p0lwybLBUpLIdgkLBE2xorgW2M4kQhwJb4eBm4rceUSqeJvd6mKEfQy/hEWegjRTYh94AsgzoFfVQiAfw0hh7EEBgV5yqMwVdJG5BKqRAPbC/vG7K8hgTzQQo1XGdTPsjkJozgeOylyvMgA2ghx1DE4hR+aPpA2N6YpQujVJpKtF0qv6eGEGs1DAOTWcMuq/mvYn4n9fJdXTpj3iS5RoTNlsU5YLqlE7SoF0ukWkxNASY5OZWyvoggWmTWdmE4M6/vEiaZ1XXqbp355XadRFHiRyRY3JKXHJBauSW1EmDMDImz+SVvFlP1ov1bn3MWpesYuaA/IH1+QPnYpX0</latexit><latexit sha1_base64="hitl9VgA+1baiboLFfwcGuz8ihQ=">AAACAHicbVA9SwNBEN3zM8avUwsLm8UgWIU7EbQRgjaWEcwH5M5jbjOXLNn7YHdPCCGNf8XGQhFbf4ad/8ZNcoUmPhh4vDfDzLwwE1xpx/m2lpZXVtfWSxvlza3tnV17b7+p0lwybLBUpLIdgkLBE2xorgW2M4kQhwJb4eBm4rceUSqeJvd6mKEfQy/hEWegjRTYh94AsgzoFfVQiAfw0hh7EEBgV5yqMwVdJG5BKqRAPbC/vG7K8hgTzQQo1XGdTPsjkJozgeOylyvMgA2ghx1DE4hR+aPpA2N6YpQujVJpKtF0qv6eGEGs1DAOTWcMuq/mvYn4n9fJdXTpj3iS5RoTNlsU5YLqlE7SoF0ukWkxNASY5OZWyvoggWmTWdmE4M6/vEiaZ1XXqbp355XadRFHiRyRY3JKXHJBauSW1EmDMDImz+SVvFlP1ov1bn3MWpesYuaA/IH1+QPnYpX0</latexit><latexit sha1_base64="hitl9VgA+1baiboLFfwcGuz8ihQ=">AAACAHicbVA9SwNBEN3zM8avUwsLm8UgWIU7EbQRgjaWEcwH5M5jbjOXLNn7YHdPCCGNf8XGQhFbf4ad/8ZNcoUmPhh4vDfDzLwwE1xpx/m2lpZXVtfWSxvlza3tnV17b7+p0lwybLBUpLIdgkLBE2xorgW2M4kQhwJb4eBm4rceUSqeJvd6mKEfQy/hEWegjRTYh94AsgzoFfVQiAfw0hh7EEBgV5yqMwVdJG5BKqRAPbC/vG7K8hgTzQQo1XGdTPsjkJozgeOylyvMgA2ghx1DE4hR+aPpA2N6YpQujVJpKtF0qv6eGEGs1DAOTWcMuq/mvYn4n9fJdXTpj3iS5RoTNlsU5YLqlE7SoF0ukWkxNASY5OZWyvoggWmTWdmE4M6/vEiaZ1XXqbp355XadRFHiRyRY3JKXHJBauSW1EmDMDImz+SVvFlP1ov1bn3MWpesYuaA/IH1+QPnYpX0</latexit>

`aDa` = `
<latexit sha1_base64="2BD2yxnnarVODeHGSihfdKS13W4=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQTdCURcuK9gLNDGcTCft0MkkzEyEErpy46u4caGIW5/BnW/jpO1CW38Y+OY/5zBz/jDlTGnH+bYWFpeWV1ZLa+X1jc2tbXtnt6mSTBLaIAlPZDsERTkTtKGZ5rSdSgpxyGkrHFwV9dYDlYol4k4PU+rH0BMsYgS0sQL7wKOc3wO+DgAXiC+wN4A0ndwCu+JUnbHwPLhTqKCp6oH95XUTksVUaMJBqY7rpNrPQWpGOB2VvUzRFMgAerRjUEBMlZ+P1xjhI+N0cZRIc4TGY/f3RA6xUsM4NJ0x6L6arRXmf7VOpqNzP2cizTQVZPJQlHGsE1xkgrtMUqL50AAQycxfMemDBKJNcmUTgju78jw0T6quU3VvTyu1y2kcJbSPDtExctEZqqEbVEcNRNAjekav6M16sl6sd+tj0rpgTWf20B9Znz8kW5eh</latexit><latexit sha1_base64="2BD2yxnnarVODeHGSihfdKS13W4=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQTdCURcuK9gLNDGcTCft0MkkzEyEErpy46u4caGIW5/BnW/jpO1CW38Y+OY/5zBz/jDlTGnH+bYWFpeWV1ZLa+X1jc2tbXtnt6mSTBLaIAlPZDsERTkTtKGZ5rSdSgpxyGkrHFwV9dYDlYol4k4PU+rH0BMsYgS0sQL7wKOc3wO+DgAXiC+wN4A0ndwCu+JUnbHwPLhTqKCp6oH95XUTksVUaMJBqY7rpNrPQWpGOB2VvUzRFMgAerRjUEBMlZ+P1xjhI+N0cZRIc4TGY/f3RA6xUsM4NJ0x6L6arRXmf7VOpqNzP2cizTQVZPJQlHGsE1xkgrtMUqL50AAQycxfMemDBKJNcmUTgju78jw0T6quU3VvTyu1y2kcJbSPDtExctEZqqEbVEcNRNAjekav6M16sl6sd+tj0rpgTWf20B9Znz8kW5eh</latexit><latexit sha1_base64="2BD2yxnnarVODeHGSihfdKS13W4=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQTdCURcuK9gLNDGcTCft0MkkzEyEErpy46u4caGIW5/BnW/jpO1CW38Y+OY/5zBz/jDlTGnH+bYWFpeWV1ZLa+X1jc2tbXtnt6mSTBLaIAlPZDsERTkTtKGZ5rSdSgpxyGkrHFwV9dYDlYol4k4PU+rH0BMsYgS0sQL7wKOc3wO+DgAXiC+wN4A0ndwCu+JUnbHwPLhTqKCp6oH95XUTksVUaMJBqY7rpNrPQWpGOB2VvUzRFMgAerRjUEBMlZ+P1xjhI+N0cZRIc4TGY/f3RA6xUsM4NJ0x6L6arRXmf7VOpqNzP2cizTQVZPJQlHGsE1xkgrtMUqL50AAQycxfMemDBKJNcmUTgju78jw0T6quU3VvTyu1y2kcJbSPDtExctEZqqEbVEcNRNAjekav6M16sl6sd+tj0rpgTWf20B9Znz8kW5eh</latexit><latexit sha1_base64="2BD2yxnnarVODeHGSihfdKS13W4=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQTdCURcuK9gLNDGcTCft0MkkzEyEErpy46u4caGIW5/BnW/jpO1CW38Y+OY/5zBz/jDlTGnH+bYWFpeWV1ZLa+X1jc2tbXtnt6mSTBLaIAlPZDsERTkTtKGZ5rSdSgpxyGkrHFwV9dYDlYol4k4PU+rH0BMsYgS0sQL7wKOc3wO+DgAXiC+wN4A0ndwCu+JUnbHwPLhTqKCp6oH95XUTksVUaMJBqY7rpNrPQWpGOB2VvUzRFMgAerRjUEBMlZ+P1xjhI+N0cZRIc4TGY/f3RA6xUsM4NJ0x6L6arRXmf7VOpqNzP2cizTQVZPJQlHGsE1xkgrtMUqL50AAQycxfMemDBKJNcmUTgju78jw0T6quU3VvTyu1y2kcJbSPDtExctEZqqEbVEcNRNAjekav6M16sl6sd+tj0rpgTWf20B9Znz8kW5eh</latexit>

� = �̄⇥ R
<latexit sha1_base64="0wTcpmqNa1+sO/vwwIKZCv4XZU8=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuSiKCboSiLlxWsQ9oSplMJ+3QySTM3Agl5A/c+CtuXCji1q07/8ZJm4W2Hhg4c8693HuPHwuuwXG+rYXFpeWV1dJaeX1jc2vb3tlt6ihRlDVoJCLV9olmgkvWAA6CtWPFSOgL1vJHV7nfemBK80jewzhm3ZAMJA84JWCknn3kXTMBBF9gzycqnf4yD3jINPZCAkPfT++ynl1xqs4EeJ64BamgAvWe/eX1I5qETAIVROuO68TQTYkCTgXLyl6iWUzoiAxYx1BJzLxuOrknw4dG6eMgUuZJwBP1d0dKQq3HoW8q8w31rJeL/3mdBILzbsplnACTdDooSASGCOfh4D5XjIIYG0Ko4mZXTIdEEQomwrIJwZ09eZ40T6quU3VvTyu1yyKOEtpHB+gYuegM1dANqqMGougRPaNX9GY9WS/Wu/UxLV2wip499AfW5w+iq5xr</latexit><latexit sha1_base64="0wTcpmqNa1+sO/vwwIKZCv4XZU8=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuSiKCboSiLlxWsQ9oSplMJ+3QySTM3Agl5A/c+CtuXCji1q07/8ZJm4W2Hhg4c8693HuPHwuuwXG+rYXFpeWV1dJaeX1jc2vb3tlt6ihRlDVoJCLV9olmgkvWAA6CtWPFSOgL1vJHV7nfemBK80jewzhm3ZAMJA84JWCknn3kXTMBBF9gzycqnf4yD3jINPZCAkPfT++ynl1xqs4EeJ64BamgAvWe/eX1I5qETAIVROuO68TQTYkCTgXLyl6iWUzoiAxYx1BJzLxuOrknw4dG6eMgUuZJwBP1d0dKQq3HoW8q8w31rJeL/3mdBILzbsplnACTdDooSASGCOfh4D5XjIIYG0Ko4mZXTIdEEQomwrIJwZ09eZ40T6quU3VvTyu1yyKOEtpHB+gYuegM1dANqqMGougRPaNX9GY9WS/Wu/UxLV2wip499AfW5w+iq5xr</latexit><latexit sha1_base64="0wTcpmqNa1+sO/vwwIKZCv4XZU8=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuSiKCboSiLlxWsQ9oSplMJ+3QySTM3Agl5A/c+CtuXCji1q07/8ZJm4W2Hhg4c8693HuPHwuuwXG+rYXFpeWV1dJaeX1jc2vb3tlt6ihRlDVoJCLV9olmgkvWAA6CtWPFSOgL1vJHV7nfemBK80jewzhm3ZAMJA84JWCknn3kXTMBBF9gzycqnf4yD3jINPZCAkPfT++ynl1xqs4EeJ64BamgAvWe/eX1I5qETAIVROuO68TQTYkCTgXLyl6iWUzoiAxYx1BJzLxuOrknw4dG6eMgUuZJwBP1d0dKQq3HoW8q8w31rJeL/3mdBILzbsplnACTdDooSASGCOfh4D5XjIIYG0Ko4mZXTIdEEQomwrIJwZ09eZ40T6quU3VvTyu1yyKOEtpHB+gYuegM1dANqqMGougRPaNX9GY9WS/Wu/UxLV2wip499AfW5w+iq5xr</latexit><latexit sha1_base64="0wTcpmqNa1+sO/vwwIKZCv4XZU8=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuSiKCboSiLlxWsQ9oSplMJ+3QySTM3Agl5A/c+CtuXCji1q07/8ZJm4W2Hhg4c8693HuPHwuuwXG+rYXFpeWV1dJaeX1jc2vb3tlt6ihRlDVoJCLV9olmgkvWAA6CtWPFSOgL1vJHV7nfemBK80jewzhm3ZAMJA84JWCknn3kXTMBBF9gzycqnf4yD3jINPZCAkPfT++ynl1xqs4EeJ64BamgAvWe/eX1I5qETAIVROuO68TQTYkCTgXLyl6iWUzoiAxYx1BJzLxuOrknw4dG6eMgUuZJwBP1d0dKQq3HoW8q8w31rJeL/3mdBILzbsplnACTdDooSASGCOfh4D5XjIIYG0Ko4mZXTIdEEQomwrIJwZ09eZ40T6quU3VvTyu1yyKOEtpHB+gYuegM1dANqqMGougRPaNX9GY9WS/Wu/UxLV2wip499AfW5w+iq5xr</latexit>

Usual assumption: trivial topology:



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

v = const
<latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit>

`

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

v = const
<latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit>

`

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

nana = 0
<latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit>

`ana = �1
<latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit>



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

v = const
<latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit>

`

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

nana = 0
<latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit>

`ana = �1
<latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit>

Da = L`!a +Rab`
b

<latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit>

the spacetime Ricci 

positivity assumptions and Raychaudhuri

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit> Rab`

b = 0
<latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit>

Da = L`!a
<latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit>



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

v = const
<latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit><latexit sha1_base64="9qrCs7xjpBPbqBmpF/lB7cEC3N0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJji+1CKLpxWcE+oDOUTJq2oUlmSDKFMvQ33LhQxK0/486/MX0IKnrgwuGce7n3nijhTBuEPpzc2vrG5lZ+u7Czu7d/UDw8auk4VYQ2Scxj1YmwppxJ2jTMcNpJFMUi4rQdjW/mfntClWaxvDfThIYCDyUbMIKNlYLJFQyUgCSW2vSKJeTWaqhcrkDkVpDv+1VL0IVfrXnQc9ECJbBCo1d8D/oxSQWVhnCsdddDiQkzrAwjnM4KQappgskYD2nXUokF1WG2uHkGz6zSh4NY2ZIGLtTvExkWWk9FZDsFNiP925uLf3nd1AyqYcZkkhoqyXLRIOXQxHAeAOwzRYnhU0swUczeCskIK0yMjalgQ/j6FP5PWr7rIde7K5fq16s48uAEnIJz4IFLUAe3oAGagIAEPIAn8OykzqPz4rwuW3POauYY/IDz9gnXrJGQ</latexit>

`

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

nana = 0
<latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit><latexit sha1_base64="c+Sv4HfoYMWF4QOuvhszHAjnoXY=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIehGKXjxWsB+QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Nktb5e2d3b39ysFhyySZZrzJEpnoTgiGS6F4EwVK3kk1hziUvB2Obqd++4lrIxL1gOOUBzEMlIgEA7SSrx6Bqh7Qa+r2KlW35s5Al4lXkCop0OhVvrr9hGUxV8gkGON7bopBDhoFk3xS7maGp8BGMOC+pQpiboJ8dvKEnlqlT6NE21JIZ+rviRxiY8ZxaDtjwKFZ9Kbif56fYXQV5EKlGXLF5ouiTFJM6PR/2heaM5RjS4BpYW+lbAgaGNqUyjYEb/HlZdI6r3luzbu/qNZvijhK5JickDPikUtSJ3ekQZqEkYQ8k1fy5qDz4rw7H/PWFaeYOSJ/4Hz+AH0EkBA=</latexit>

`ana = �1
<latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit><latexit sha1_base64="pwjDwQE9lPCPqpn+zo4VPo0hDxI=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAIXgy7IuhFCHrxGME8IFmX2UknGTI7u8zMCjHkS7x4UMSrn+LNv3HyOGhiQUNR1U13V5QKro3nfTu5ldW19Y38ZmFre2e36O7t13WSKYY1lohENSOqUXCJNcONwGaqkMaRwEY0uJn4jUdUmify3gxTDGLak7zLGTVWCt1iG4V4oESGlFyRUz90S17Zm4IsE39OSjBHNXS/2p2EZTFKwwTVuuV7qQlGVBnOBI4L7UxjStmA9rBlqaQx6mA0PXxMjq3SId1E2ZKGTNXfEyMaaz2MI9sZU9PXi95E/M9rZaZ7GYy4TDODks0WdTNBTEImKZAOV8iMGFpCmeL2VsL6VFFmbFYFG4K/+PIyqZ+Vfa/s352XKtfzOPJwCEdwAj5cQAVuoQo1YJDBM7zCm/PkvDjvzsesNefMZw7gD5zPH6X+kcI=</latexit>

Da = L`!a +Rab`
b

<latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit>

the spacetime Ricci 

positivity assumptions and Raychaudhuri

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit> Rab`

b = 0
<latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit>

Da = L`!a
<latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit>

DaDbv =: �Sab
<latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit><latexit sha1_base64="VF3YIKIATjaQe0kp8A+/iEyPrKo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBjSURQRGEol24rGgf0IYwmU7aoZMHM5NCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77/FizqSyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9ka3U789pkKyKHxUaUydAA9C5jOClZZcs1x3cd310Bhdo6vTBzfD3sQ1K1bVmgEtEzsnFcjRcM2vXj8iSUBDRTiWsmtbsXIyLBQjnE5KvUTSGJMRHtCupiEOqHSy2fETdKyVPvIjoStUaKb+nshwIGUaeLozwGooF72p+J/XTZR/6WQsjBNFQzJf5CccqQhNk0B9JihRPNUEE8H0rYgMscBE6bxKOgR78eVl0jqr2lbVvj+v1G7yOIpwCEdwAjZcQA3uoAFNIJDCM7zCm/FkvBjvxse8tWDkM2X4A+PzB3TSk1k=</latexit>

SAB
<latexit sha1_base64="J2AsysefRAXOMVvieyZ3zftDg8Q=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LivYB7VAyadrGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmklMgwgPBRswgo2Vmje99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgDD+AJPDvSeXRenNdFa8ZZzhyCH3DePgGkho8s</latexit><latexit sha1_base64="J2AsysefRAXOMVvieyZ3zftDg8Q=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LivYB7VAyadrGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmklMgwgPBRswgo2Vmje99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgDD+AJPDvSeXRenNdFa8ZZzhyCH3DePgGkho8s</latexit><latexit sha1_base64="J2AsysefRAXOMVvieyZ3zftDg8Q=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LivYB7VAyadrGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmklMgwgPBRswgo2Vmje99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgDD+AJPDvSeXRenNdFa8ZZzhyCH3DePgGkho8s</latexit><latexit sha1_base64="J2AsysefRAXOMVvieyZ3zftDg8Q=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LivYB7VAyadrGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmklMgwgPBRswgo2Vmje99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgDD+AJPDvSeXRenNdFa8ZZzhyCH3DePgGkho8s</latexit>



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>

Da = L`!a +Rab`
b

<latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit>

the spacetime Ricci 

positivity assumptions and Raychaudhuri

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit> Rab`

b = 0
<latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit>

Da = L`!a
<latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit>

`0 = f`
<latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit>

!0 = ! + dlnf
<latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit>

via:

we can make:

L`0!
0
a = 0

<latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit>

!0
AB

<latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit>

0 = 0
<latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit>



Embedded non-expanding horizon   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

becomes a co-dim 1 null surface� ⇢ M
<latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit><latexit sha1_base64="01ImwSO9EsvvTdV8oLpHTeqgt0M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9gVQY9BPXgRIpgHZJcwO+lNhsw+mOkNhCV/4sWDIl79E2/+jZNkD5pY0FBUddPdFaRSaHScb6u0tr6xuVXeruzs7u0f2IdHLZ1kikOTJzJRnYBpkCKGJgqU0EkVsCiQ0A5GtzO/PQalRRI/4SQFP2KDWISCMzRSz7a9O5DIqKezQAPSh55ddWrOHHSVuAWpkgKNnv3l9ROeRRAjl0zrruuk6OdMoeASphUv05AyPmID6Boaswi0n88vn9Izo/RpmChTMdK5+nsiZ5HWkygwnRHDoV72ZuJ/XjfD8NrPRZxmCDFfLAozSTGhsxhoXyjgKCeGMK6EuZXyIVOMowmrYkJwl19eJa2LmuvU3MfLav2miKNMTsgpOScuuSJ1ck8apEk4GZNn8krerNx6sd6tj0VrySpmjskfWJ8/vXeTEA==</latexit>

Da = L`!a +Rab`
b

<latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit><latexit sha1_base64="5uEEEXt26tAaHM0gBxw9gvqELQ8=">AAACGnicbVDJSgNBEO1xjXGLevTSGARBCDMi6EUI6sGDhyhmgUwcajqVpEnPQnePEIb5Di/+ihcPingTL/6NneWgiQ8KHu9VUVXPjwVX2ra/rbn5hcWl5dxKfnVtfWOzsLVdU1EiGVZZJCLZ8EGh4CFWNdcCG7FECHyBdb9/MfTrDygVj8I7PYixFUA35B3OQBvJKziXHrh9iGOgZzR1GQh6nXkuCkHdKMAueEAP6a2Xgp8N1XvfKxTtkj0CnSXOhBTJBBWv8Om2I5YEGGomQKmmY8e6lYLUnAnM8m6iMAbWhy42DQ0hQNVKR69ldN8obdqJpKlQ05H6eyKFQKlB4JvOAHRPTXtD8T+vmejOaSvlYZxoDNl4UScRVEd0mBNtc4lMi4EhwCQ3t1LWAwlMmzTzJgRn+uVZUjsqOXbJuTkuls8nceTILtkjB8QhJ6RMrkiFVAkjj+SZvJI368l6sd6tj3HrnDWZ2SF/YH39AGmTn9w=</latexit>

the spacetime Ricci 

positivity assumptions and Raychaudhuri

)
<latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit><latexit sha1_base64="E+ql3SgwjIInsFzh7/ZNPWlwHRk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMVWwtpKJvtpl262Q27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNKdiBgmuGQt5ChYJ9WMJJFgD9Hoeuo/PDJtuJL3OE5ZmJCB5DGnBK0UdO/4YIhEa/XUq9a8ujeDu0z8gtSgQLNX/er2Fc0SJpEKYkzgeymGOdHIqWCTSjczLCV0RAYssFSShJkwn508cU+s0ndjpW1JdGfq74mcJMaMk8h2JgSHZtGbiv95QYbxZZhzmWbIJJ0vijPhonKn/7t9rhlFMbaEUM3trS4dEk0o2pQqNgR/8eVl0j6r+17dvz2vNa6KOMpwBMdwCj5cQANuoAktoKDgGV7hzUHnxXl3PuatJaeYOYQ/cD5/AJEbkW0=</latexit> Rab`

b = 0
<latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit><latexit sha1_base64="Qx2FrEZU4XYw4cnfiRoWpPmR9aI=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZBNmJ51kyOzsMjOrhCX/4cWDIl79F2/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4f1HWUKIY1FolINQOqUXCJNcONwGaskIaBwEYwupn6jUdUmkfywYxj9EM6kLzPGTVW6tx3UxpM2ihEJ7hyu8WSW3ZnIMvEy0gJMlS7xa92L2JJiNIwQbVueW5s/JQqw5nASaGdaIwpG9EBtiyVNETtp7OrJ+TEKj3Sj5QtachM/T2R0lDrcRjYzpCaoV70puJ/Xisx/Us/5TJODEo2X9RPBDERmUZAelwhM2JsCWWK21sJG1JFmbFBFWwI3uLLy6R+Vvbcsnd3XqpcZ3Hk4QiO4RQ8uIAK3EIVasBAwTO8wpvz5Lw4787HvDXnZDOH8AfO5w8Uu5I4</latexit>

Da = L`!a
<latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit><latexit sha1_base64="MZ1Un7izfUvE8uLoEbPeqX4oqlI=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtBGCWlhYRDAPyC7L3clNMmT2wcysEJZ8gI2/YmOhiK0fYOffOEm20MQDA4dzzuXOPUEiuNK2/W0VlpZXVteK66WNza3tnfLuXlPFqWTYYLGIZTsAhYJH2NBcC2wnEiEMBLaC4dXEbz2gVDyO7vUoQS+EfsR7nIE2kl+uXPvgDiFJgF7QzGUg6O3Yd1EI6sYh9sEHalJ21Z6CLhInJxWSo+6Xv9xuzNIQI80EKNVx7ER7GUjNmcBxyU0VJsCG0MeOoRGEqLxsesyYHhmlS3uxNC/SdKr+nsggVGoUBiYZgh6oeW8i/ud1Ut079zIeJanGiM0W9VJBdUwnzdAul8i0GBkCTHLzV8oGIIFp01/JlODMn7xImidVx646d6eV2mVeR5EckENyTBxyRmrkhtRJgzDySJ7JK3mznqwX6936mEULVj6zT/7A+vwB6ViaQA==</latexit>

`0 = f`
<latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit><latexit sha1_base64="e39+9tC75wvSaNefJkdHdgSoh0Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgrWFJpTNdtIu3WzC7kYopX/DiwdFvPpnvPlv3LQ5aOuDYR7vzbCzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphi2WCIS1QmpRsEltgw3AjupQhqHAtvh6Db320+oNE/kgxmnGMR0IHnEGTVW8n0U4vSaRHnvVWtu3Z2BLBOvIDUo0OxVv/x+wrIYpWGCat313NQEE6oMZwKnFT/TmFI2ogPsWippjDqYzG6ekhOr9EmUKFvSkJn6e2NCY63HcWgnY2qGetHLxf+8bmaiq2DCZZoZlGz+UJQJYhKSB0D6XCEzYmwJZYrbWwkbUkWZsTFVbAje4peXyeN53XPr3v1FrXFTxFGGIziGM/DgEhpwB01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPHxeOkQ4=</latexit>

!0 = ! + dlnf
<latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit><latexit sha1_base64="Ym/28ITbig8xyn1pCotdjGw9Up4=">AAACBHicbVDLSgMxFM34rPU16rKbYBEFocyIoBuh6MZlBfuAzlAymUwbmseQZIQydOHGX3HjQhG3foQ7/8a0nYW2Hrjcwzn3ktwTpYxq43nfztLyyuraemmjvLm1vbPr7u23tMwUJk0smVSdCGnCqCBNQw0jnVQRxCNG2tHwZuK3H4jSVIp7M0pJyFFf0IRiZKzUcyuB5KSPjq9mHZ7COA8Uh0yMk55b9WreFHCR+AWpggKNnvsVxBJnnAiDGdK663upCXOkDMWMjMtBpkmK8BD1SddSgTjRYT49YgyPrBLDRCpbwsCp+nsjR1zrEY/sJEdmoOe9ifif181MchnmVKSZIQLPHkoyBo2Ek0RgTBXBho0sQVhR+1eIB0ghbGxuZRuCP3/yImmd1Xyv5t+dV+vXRRwlUAGH4AT44ALUwS1ogCbA4BE8g1fw5jw5L8678zEbXXKKnQPwB87nD2Xxl0k=</latexit>

via:

we can make:

L`0!
0
a = 0

<latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit><latexit sha1_base64="1wUTzGJlF0896h01Bzvz+QZdxPE=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoPEU5gRQS9C0IsHDxHMApkw1HQqSZOehe4eIQy5efFXvHhQxKu/4M2/sbMcNPFBweO9KqrqBYngSjvOt5VbWl5ZXcuvFzY2t7Z37N29uopTybDGYhHLZgAKBY+wprkW2EwkQhgIbASD67HfeECpeBzd62GC7RB6Ee9yBtpIvn2YeQwEvR35mYdClEbUi0PsQckHekkd3y46ZWcCukjcGSmSGaq+/eV1YpaGGGkmQKmW6yS6nYHUnAkcFbxUYQJsAD1sGRpBiKqdTf4Y0WOjdGg3lqYiTSfq74kMQqWGYWA6Q9B9Ne+Nxf+8Vqq7F+2MR0mqMWLTRd1UUB3TcSi0wyUyLYaGAJPc3EpZHyQwbaIrmBDc+ZcXSf207Dpl9+6sWLmaxZEnB+SInBCXnJMKuSFVUiOMPJJn8krerCfrxXq3PqatOWs2s0/+wPr8AdP5l/c=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit>

!0
AB

<latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit><latexit sha1_base64="UJkSYHZRyWY8raT5bHLNYDJHoLY=">AAAB83icdVDLSgMxFM3UV62vqks3wSK6GjJji+2u1o3LCrYWOkPJpGkbmmSGJCOUob/hxoUibv0Zd/6N6UNQ0QMXDufcy733RAln2iD04eRWVtfWN/Kbha3tnd294v5BW8epIrRFYh6rToQ15UzSlmGG006iKBYRp3fR+Grm391TpVksb80koaHAQ8kGjGBjpSCIBR3i01522Zj2iiXk1mqoXK5A5FaQ7/tVS9C5X6150HPRHCWwRLNXfA/6MUkFlYZwrHXXQ4kJM6wMI5xOC0GqaYLJGA9p11KJBdVhNr95Ck+s0oeDWNmSBs7V7xMZFlpPRGQ7BTYj/dubiX953dQMqmHGZJIaKsli0SDl0MRwFgDsM0WJ4RNLMFHM3grJCCtMjI2pYEP4+hT+T9q+6yHXuymX6o1lHHlwBI7BGfDABaiDa9AELUBAAh7AE3h2UufReXFeF605ZzlzCH7AefsE9FqRoQ==</latexit>

0 = 0
<latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit><latexit sha1_base64="tVKkiNi05pt39aHX01cvNY8n1ro=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0ItQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtQPUTHDJGoYbwdqJYhgFgrWC0e3Ubz0xpXksH8w4YX6EA8lDTtFY6bE7wiTB02vi9soVt+rOQJaJl5MK5Kj3yl/dfkzTiElDBWrd8dzE+Bkqw6lgk1I31SxBOsIB61gqMWLaz2YXT8iJVfokjJUtachM/T2RYaT1OApsZ4RmqBe9qfif10lNeOVnXCapYZLOF4WpICYm0/dJnytGjRhbglRxeyuhQ1RIjQ2pZEPwFl9eJs3zqudWvfuLSu0mj6MIR3AMZ+DBJdTgDurQAAoSnuEV3hztvDjvzse8teDkM4fwB87nD0WRj/s=</latexit>

and even:

qABrA!
0
B = 0

<latexit sha1_base64="R69yU/jaEgvKg3lJaKnVKmeqnGk="></latexit><latexit sha1_base64="R69yU/jaEgvKg3lJaKnVKmeqnGk="></latexit><latexit sha1_base64="R69yU/jaEgvKg3lJaKnVKmeqnGk="></latexit><latexit sha1_base64="R69yU/jaEgvKg3lJaKnVKmeqnGk="></latexit>



Embedded non-expanding horizons in 4d   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>



The extended BMS   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>



The extended BMS   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>

!AB
<latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit>qABrA!B = 0

<latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit> the round sphere metric=

1

 2

�
qAB

<latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit>



The extended BMS   

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>

!AB
<latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit>qABrA!B = 0

<latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit> the round sphere metric=

1

 2

�
qAB

<latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit>

`=  
�
`

<latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit>



The extended BMS   

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>

!AB
<latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit>qABrA!B = 0

<latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit> the round sphere metric=

1

 2

�
qAB

<latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit>

`=  
�
`

<latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit>

a conformal isometry

a constant

the underlying structure

�
q 7! f⇤�q

<latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit>

= ↵2�q
<latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit>

�
` 7! a

↵

�
`

<latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit>

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

the symmetries are all the 

that preserve 

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

� ! �
<latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit>



The extended BMS   

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>

!AB
<latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit><latexit sha1_base64="io1PrIfckNoNDxdkdg5Sd99UxOo=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB06Fk0rQNTSZDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d57ooQzbRD6cHJr6xubW/ntws7u3v5B8fCorWWqCG0RyaXqRlhTzmLaMsxw2k0UxSLitBNNrud+554qzWR8Z6YJDQUexWzICDZWCnpS0BHuZ1eNWb9YQm6thsrlCkRuBfm+X7UEXfjVmgc9Fy1QAis0+8X33kCSVNDYEI61DjyUmDDDyjDC6azQSzVNMJngEQ0sjbGgOswWJ8/gmVUGcCiVrdjAhfp9IsNC66mIbKfAZqx/e3PxLy9IzbAaZixOUkNjslw0TDk0Es7/hwOmKDF8agkmitlbIRljhYmxKRVsCF+fwv9J23c95Hq35VK9sYojD07AKTgHHrgEdXADmqAFCJDgATyBZ8c4j86L87pszTmrmWPwA87bJ5EekXA=</latexit>qABrA!B = 0

<latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit><latexit sha1_base64="2LHnbMXKR5U11GMFNSnn6xDdxDc=">AAACA3icdVBNSwMxEM36bf2qetNLsAieluxasT0IWi8eK1gV2rrMpmkNzWbXJCuUpeDFv+LFgyJe/RPe/DemH4KKPhh4vDfDzLwwEVwbQj6cicmp6ZnZufncwuLS8kp+de1cx6mirEZjEavLEDQTXLKa4Uawy0QxiELBLsLu8cC/uGVK81iemV7CmhF0JG9zCsZKQX7j5io7qvQbEkIBwRFuxBHrQFDBByTIF4hbLpNicQ8Td4/4vl+yhOz6pbKHPZcMUUBjVIP8e6MV0zRi0lABWtc9kphmBspwKlg/10g1S4B2ocPqlkqImG5mwx/6eNsqLdyOlS1p8FD9PpFBpHUvCm1nBOZa//YG4l9ePTXtUjPjMkkNk3S0qJ0KbGI8CAS3uGLUiJ4lQBW3t2J6DQqosbHlbAhfn+L/ybnvesT1TouFw8o4jjm0ibbQDvLQPjpEJ6iKaoiiO/SAntCzc+88Oi/O66h1whnPrKMfcN4+Ab+ylu8=</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit> the round sphere metric=

1

 2

�
qAB

<latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit>

`=  
�
`

<latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit>

a conformal isometry

a constant

the underlying structure

�
q 7! f⇤�q

<latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit>

= ↵2�q
<latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit>

�
` 7! a

↵

�
`

<latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit>

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

the symmetries are all the 

that preserve 

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

� ! �
<latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit>

! = �dE + ⇤dB = ⇤dB
<latexit sha1_base64="ZqBzAxcc9jww6YkZAp09g98cKaU=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCKA6ZscV2IZSK4LKCfUA7lEwm04ZmHiQZoZS68VfcuFDErX/hzr8xfQgqeuBeDufcS3KPl3AmFUIfxtz8wuLScmYlu7q2vrFpbm3XZZwKQmsk5rFoelhSziJaU0xx2kwExaHHacPrX4z9xi0VksXRjRok1A1xN2IBI1hpqWPutuOQdjE8hyf+JTyGR35Fc907Zg5ZpRLK5wsQWQXkOE5RE3TqFEs2tC00QQ7MUO2Y720/JmlII0U4lrJlo0S5QywUI5yOsu1U0gSTPu7SlqYRDql0h5MLRvBAKz4MYqErUnCift8Y4lDKQejpyRCrnvztjcW/vFaqgqI7ZFGSKhqR6UNByqGK4TgO6DNBieIDTTARTP8Vkh4WmCgdWlaH8HUp/J/UHctGln2dz5UrszgyYA/sg0NggzNQBlegCmqAgDvwAJ7As3FvPBovxut0dM6Y7eyAHzDePgEvdJQk</latexit><latexit sha1_base64="ZqBzAxcc9jww6YkZAp09g98cKaU=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCKA6ZscV2IZSK4LKCfUA7lEwm04ZmHiQZoZS68VfcuFDErX/hzr8xfQgqeuBeDufcS3KPl3AmFUIfxtz8wuLScmYlu7q2vrFpbm3XZZwKQmsk5rFoelhSziJaU0xx2kwExaHHacPrX4z9xi0VksXRjRok1A1xN2IBI1hpqWPutuOQdjE8hyf+JTyGR35Fc907Zg5ZpRLK5wsQWQXkOE5RE3TqFEs2tC00QQ7MUO2Y720/JmlII0U4lrJlo0S5QywUI5yOsu1U0gSTPu7SlqYRDql0h5MLRvBAKz4MYqErUnCift8Y4lDKQejpyRCrnvztjcW/vFaqgqI7ZFGSKhqR6UNByqGK4TgO6DNBieIDTTARTP8Vkh4WmCgdWlaH8HUp/J/UHctGln2dz5UrszgyYA/sg0NggzNQBlegCmqAgDvwAJ7As3FvPBovxut0dM6Y7eyAHzDePgEvdJQk</latexit><latexit sha1_base64="ZqBzAxcc9jww6YkZAp09g98cKaU=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCKA6ZscV2IZSK4LKCfUA7lEwm04ZmHiQZoZS68VfcuFDErX/hzr8xfQgqeuBeDufcS3KPl3AmFUIfxtz8wuLScmYlu7q2vrFpbm3XZZwKQmsk5rFoelhSziJaU0xx2kwExaHHacPrX4z9xi0VksXRjRok1A1xN2IBI1hpqWPutuOQdjE8hyf+JTyGR35Fc907Zg5ZpRLK5wsQWQXkOE5RE3TqFEs2tC00QQ7MUO2Y720/JmlII0U4lrJlo0S5QywUI5yOsu1U0gSTPu7SlqYRDql0h5MLRvBAKz4MYqErUnCift8Y4lDKQejpyRCrnvztjcW/vFaqgqI7ZFGSKhqR6UNByqGK4TgO6DNBieIDTTARTP8Vkh4WmCgdWlaH8HUp/J/UHctGln2dz5UrszgyYA/sg0NggzNQBlegCmqAgDvwAJ7As3FvPBovxut0dM6Y7eyAHzDePgEvdJQk</latexit><latexit sha1_base64="ZqBzAxcc9jww6YkZAp09g98cKaU=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCKA6ZscV2IZSK4LKCfUA7lEwm04ZmHiQZoZS68VfcuFDErX/hzr8xfQgqeuBeDufcS3KPl3AmFUIfxtz8wuLScmYlu7q2vrFpbm3XZZwKQmsk5rFoelhSziJaU0xx2kwExaHHacPrX4z9xi0VksXRjRok1A1xN2IBI1hpqWPutuOQdjE8hyf+JTyGR35Fc907Zg5ZpRLK5wsQWQXkOE5RE3TqFEs2tC00QQ7MUO2Y720/JmlII0U4lrJlo0S5QywUI5yOsu1U0gSTPu7SlqYRDql0h5MLRvBAKz4MYqErUnCift8Y4lDKQejpyRCrnvztjcW/vFaqgqI7ZFGSKhqR6UNByqGK4TgO6DNBieIDTTARTP8Vkh4WmCgdWlaH8HUp/J/UHctGln2dz5UrszgyYA/sg0NggzNQBlegCmqAgDvwAJ7As3FvPBovxut0dM6Y7eyAHzDePgEvdJQk</latexit>



The extended BMS   

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

� = S2 ⇥ R
<latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit><latexit sha1_base64="Mw1ES5I/YGMrgk4106PkWClXPFM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBovgqiRF0I1Q1IXL+mgrNCFMppN26OTBzI1QQldu/BU3LhRx6ze482+ctFlo64ELh3Pu5d57/ERwBZb1bZQWFpeWV8qrlbX1jc0tc3unreJUUtaisYjlvU8UEzxiLeAg2H0iGQl9wTr+8CL3Ow9MKh5HdzBKmBuSfsQDTgloyTP3nUsmgOAzfOvVHeAhU9gJCQx8P7sZe2bVqlkT4HliF6SKCjQ988vpxTQNWQRUEKW6tpWAmxEJnAo2rjipYgmhQ9JnXU0jove52eSNMT7USg8HsdQVAZ6ovycyEio1Cn3dmV+oZr1c/M/rphCcuhmPkhRYRKeLglRgiHGeCe5xySiIkSaESq5vxXRAJKGgk6voEOzZl+dJu16zrZp9fVxtnBdxlNEeOkBHyEYnqIGuUBO1EEWP6Bm9ojfjyXgx3o2PaWvJKGZ20R8Ynz/ugJgm</latexit>

qAB
<latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit><latexit sha1_base64="/iXKofWWApx1Dv1ZPd0B3c5fctY=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u1o3LCvYB7VAyadrGZpIxyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcyZNgh9OJmV1bX1jexmbmt7Z3cvv3/Q1DJRhDaI5FK1Q6wpZ4I2DDOctmNFcRRy2grHlzO/dU+VZlLcmElMgwgPBRswgo2Vmne99KI27eULyK1UULFYgsgtId/3y5agM79c8aDnojkKYIl6L//e7UuSRFQYwrHWHQ/FJkixMoxwOs11E01jTMZ4SDuWChxRHaTza6fwxCp9OJDKljBwrn6fSHGk9SQKbWeEzUj/9mbiX14nMYNykDIRJ4YKslg0SDg0Es5eh32mKDF8YgkmitlbIRlhhYmxAeVsCF+fwv9J03c95HrXxUK1towjC47AMTgFHjgHVXAF6qABCLgFD+AJPDvSeXRenNdFa8ZZzhyCH3DePgHSlI9K</latexit> the round sphere metric=

1

 2

�
qAB

<latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit><latexit sha1_base64="KaK2JJT4CZ4LJOD4RFgwGvHDzQQ="></latexit>

`=  
�
`

<latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit><latexit sha1_base64="Q5XH9l1ZKIosllQuC6/kOof9Ocg=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclUQE3QhFNy4r2Ac0oUymN+3QySTMTIQSsnDjr7hxoYhbP8Kdf+OkzUJbDwwczjmXO/cECWdKO863tbK6tr6xWdmqbu/s7u3bB4cdFaeSQpvGPJa9gCjgTEBbM82hl0ggUcChG0xuCr/7AFKxWNzraQJ+REaChYwSbaSBXbvyEsWwFxch0JlHmaR55gHn+cCuOw1nBrxM3JLUUYnWwP7yhjFNIxCacqJU33US7WdEakY55FUvVZAQOiEj6BsqSATKz2ZH5PjEKEMcxtI8ofFM/T2RkUipaRSYZET0WC16hfif1091eOlnTCSpBkHni8KUYx3johE8ZBKo5lNDCJXM/BXTMZGEalNJ1ZTgLp68TDpnDddpuHfn9eZ1WUcF1dAxOkUuukBNdItaqI0oekTP6BW9WU/Wi/VufcyjK1Y5c4T+wPr8AYbNmKg=</latexit>

a conformal isometry

a constant

the underlying structure

�
q 7! f⇤�q

<latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit><latexit sha1_base64="d9BWW573kR1a8428yNwX5YYbDtA=">AAACGXicdVDLSgMxFM3UV62vqks3wSKIiyEzttjuim5cVrAP6Iwlk2ba0MzDJCOUYX7Djb/ixoUiLnXl35g+BJ8HAodz7uXmHC/mTCqE3o3cwuLS8kp+tbC2vrG5VdzeackoEYQ2ScQj0fGwpJyFtKmY4rQTC4oDj9O2Nzqb+O0bKiSLwks1jqkb4EHIfEaw0lKviJxoYlOVOoQJkqXXmRPgWKoI+ldH8LfbK5aQWauhcrkCkVlBtm1XNUHHdrVmQctEU5TAHI1e8dXpRyQJaKgIx1J2LRQrN8VCMcJpVnASSWNMRnhAu5qGOKDSTafJMniglT70I6FfqOBU/bqR4kDKceDpyQCrofzpTcS/vG6i/KqbsjBOFA3J7JCfcKhzT2qCfSYoUXysCSaC6b9CMsQCE6X7KOgSPpPC/0nLNi1kWhflUv10Xkce7IF9cAgscALq4Bw0QBMQcAvuwSN4Mu6MB+PZeJmN5oz5zi74BuPtA3W+onY=</latexit>

= ↵2�q
<latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit><latexit sha1_base64="SdjizQDA48J/wQHEEK6yT5j0ncs=">AAACBnicdVDLSgMxFM3UV62vUZciBIvgasiMLbYLoejGZQX7gE4tmTRtQzMPk4xQhlm58VfcuFDErd/gzr8x01ZQ0QOBwznncnOPF3EmFUIfRm5hcWl5Jb9aWFvf2Nwyt3eaMowFoQ0S8lC0PSwpZwFtKKY4bUeCYt/jtOWNzzO/dUuFZGFwpSYR7fp4GLABI1hpqWfun0IX82iErx3ohlmSqsQlTJA0uUl7ZhFZ1SoqlcoQWWXkOE5FE3TsVKo2tC00RRHMUe+Z724/JLFPA0U4lrJjo0h1EywUI5ymBTeWNMJkjIe0o2mAfSq7yfSMFB5qpQ8HodAvUHCqfp9IsC/lxPd00sdqJH97mfiX14nVoNJNWBDFigZktmgQc6hCmHUC+0xQovhEE0wE03+FZIQFJkr3UdAlfF0K/ydNx7KRZV+WirWzeR15sAcOwBGwwQmogQtQBw1AwB14AE/g2bg3Ho0X43UWzRnzmV3wA8bbJ6bimUc=</latexit>

�
` 7! a

↵

�
`

<latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit><latexit sha1_base64="An3aktx3t/niim5Ej8nn1yjgcik=">AAACK3icbVDLSsNAFJ34rPUVdekmWARXJRFBl6VuXFawD2hCuZnetEMnD2YmQgn5Hzf+igtd+MCt/+GkzULbHhg4nHMud+7xE86ksu1PY219Y3Nru7JT3d3bPzg0j447Mk4FxTaNeSx6PkjkLMK2YopjLxEIoc+x609uC7/7iEKyOHpQ0wS9EEYRCxgFpaWB2XTjwkaVuZQJmmcucp67ISRSxZYbCKAZaBV4MoZ8ZXhg1uy6PYO1TJyS1EiJ1sB8dYcxTUOMFOUgZd+xE+VlIBSjHPOqm0pMgE5ghH1NIwhRetns1tw618rQCmKhX6Ssmfp3IoNQymno62QIaiwXvUJc5fVTFdx4GYuSVGFE54uClFu6hqI4a8gEUsWnmgAVTP/VomPQ/ShdSVWX4CyevEw6l3XHrjv3V7VGs6yjQk7JGbkgDrkmDXJHWqRNKHkiL+SdfBjPxpvxZXzPo2tGOXNC/sH4+QVgb6rO</latexit>

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

the symmetries are all the 

that preserve 

[
�
q,

�
`]

<latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit><latexit sha1_base64="5b2A9DsebVlcAdEN1Zy+BRz9JEg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJKIoMuiG5cV7AOSUCbTm3bo5OHMRCghH+HGX3HjQhG3Ltz5N07aLLT1wIXDOfdy7z1+wplUlvVtVJaWV1bXquu1jc2t7R1zd68j41RQaNOYx6LnEwmcRdBWTHHoJQJI6HPo+uPrwu8+gJAsju7UJAEvJMOIBYwSpaW+eeK4ceGDylzKBM2z+/wUz2sucJ57fbNuNawp8CKxS1JHJVp988sdxDQNIVKUEykd20qUlxGhGOWQ19xUQkLomAzB0TQiIUgvmz6V4yOtDHAQC12RwlP190RGQiknoa87Q6JGct4rxP88J1XBpZexKEkVRHS2KEg5VjEuEsIDJoAqPtGEUMH0rZiOiCBU6UxqOgR7/uVF0jlr2FbDvj2vN6/KOKroAB2iY2SjC9REN6iF2oiiR/SMXtGb8WS8GO/Gx6y1YpQz++gPjM8fAiGgCQ==</latexit>

� ! �
<latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit><latexit sha1_base64="wHsZstnr7ODtmeA/WMCT+6s3gFs=">AAACAnicbVA9SwNBEN2LXzF+nVqJzWIQrMKdCFoGtbCMYD4gd4S9zV6yZG/32J1TQgg2/hUbC0Vs/RV2/hs3yRWa+GDg8d4MM/OiVHADnvftFJaWV1bXiuuljc2t7R13d69hVKYpq1MllG5FxDDBJasDB8FaqWYkiQRrRoOrid+8Z9pwJe9gmLIwIT3JY04JWKnjHgTXTADBgea9PhCt1QOeSR237FW8KfAi8XNSRjlqHfcr6CqaJUwCFcSYtu+lEI6IBk4FG5eCzLCU0AHpsbalkiTMhKPpC2N8bJUujpW2JQFP1d8TI5IYM0wi25kQ6Jt5byL+57UziC/CEZdpBkzS2aI4ExgUnuSBu1wzCmJoCaGa21sx7RNNKNjUSjYEf/7lRdI4rfhexb89K1cv8ziK6BAdoRPko3NURTeohuqIokf0jF7Rm/PkvDjvzsesteDkM/voD5zPH+EVlxY=</latexit>

a symmetry generator 

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>k = 0
<latexit sha1_base64="BJGWd6aS4Ag0ltxOuwHg1Nb6gZw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/CpY1w</latexit><latexit sha1_base64="BJGWd6aS4Ag0ltxOuwHg1Nb6gZw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/CpY1w</latexit><latexit sha1_base64="BJGWd6aS4Ag0ltxOuwHg1Nb6gZw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/CpY1w</latexit><latexit sha1_base64="BJGWd6aS4Ag0ltxOuwHg1Nb6gZw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6WF87fbLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Jo+jCCdwCufgQQ3qcAcNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/CpY1w</latexit>

corresponds to the BMS   

⇠
<latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit>
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dilation 
super translation 

da = 
�
da

<latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit>

⇠a = da + Sa +Ra +Ba
<latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit>

surface gravity 

rotation boost 

BMS generators 

additional generator 
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dilation 
super translation 

da = 
�
da

<latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit><latexit sha1_base64="4CykqS83RTMDmDGklnvTRDF7/Eo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3bisYB/QpOVmMmmHTh7MTIQSsnXjr7hxoYhb/8Cdf+OkzUJbDwwczjmXO/d4CWdSWda3UVlZXVvfqG7WtrZ3dvfM/YOOjFNBaJvEPBY9DyTlLKJtxRSnvURQCD1Ou97kpvC7D1RIFkf3appQN4RRxAJGQGlpaGJ/APgKOxNIEnDiIkpV5hAmSO5n+QCGZt1qWDPgZWKXpI5KtIbml+PHJA1ppAgHKfu2lSg3A6EY4TSvOamkCZAJjGhf0whCKt1sdkmOT7Ti4yAW+kUKz9TfExmEUk5DTydDUGO56BXif14/VcGlm7EoSRWNyHxRkHKsYlzUgn0mKFF8qgkQwfRfMRmDAKJ0IzVdgr148jLpnDVsq2Hfndeb12UdVXSEjtEpstEFaqJb1EJtRNAjekav6M14Ml6Md+NjHq0Y5cwh+gPj8wfJ0Zpo</latexit>

⇠a = da + Sa +Ra +Ba
<latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit><latexit sha1_base64="ybzxBhIaQWggYma+Hk5qc16bRWU=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCGVGBN0IpW5c1kcf0E7LnUzahmYeJBmxDF258VfcuFDErd/gzr8xnc5CWy/kcDjnXm7ucSPOpLKsbyO3sLi0vJJfLaytb2xumds7dRnGgtAaCXkomi5IyllAa4opTpuRoOC7nDbc4eXEb9xTIVkY3KlRRB0f+gHrMQJKS11zv/3AOoAvsKfxGN+meJNipQNds2iVrLTwPLEzUkRZVbvmV9sLSezTQBEOUrZsK1JOAkIxwum40I4ljYAMoU9bmgbgU+kk6RljfKgVD/dCoV+gcKr+nkjAl3Lku7rTBzWQs95E/M9rxap37iQsiGJFAzJd1Is5ViGeZII9JihRfKQJEMH0XzEZgACidHIFHYI9e/I8qZ+UbKtkX58Wy5UsjjzaQwfoCNnoDJXRFaqiGiLoET2jV/RmPBkvxrvxMW3NGdnMLvpTxucPTtmVzg==</latexit>

surface gravity 

rotation boost 

BMS generators 

additional generator 

Example: one of the  horizons in the  
Kerr spacetime. 


�
d = @t + ⌦@�

<latexit sha1_base64="8PK6E4RbnB+H7vGojTK6M4o0uMI="></latexit><latexit sha1_base64="8PK6E4RbnB+H7vGojTK6M4o0uMI="></latexit><latexit sha1_base64="8PK6E4RbnB+H7vGojTK6M4o0uMI="></latexit><latexit sha1_base64="8PK6E4RbnB+H7vGojTK6M4o0uMI="></latexit>
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q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit> `

xA
<latexit sha1_base64="HSC+BAwX1NJaEH2uAiVHeMTLgPo=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb1IvHiGaBZAw9nU7SpGehu0cMQz7BiwdFvPpF3vwbO4ugog8KHu9VUVXPjwVXGuMPK7O0vLK6ll3PbWxube/kd/caKkokZXUaiUi2fKKY4CGra64Fa8WSkcAXrOmPLqZ+845JxaPwRo9j5gVkEPI+p0Qb6fr+9qybL2C7UsHFYglhu4Rd1y0bgk/ccsVBjo1nKMACtW7+vdOLaBKwUFNBlGo7ONZeSqTmVLBJrpMoFhM6IgPWNjQkAVNeOjt1go6M0kP9SJoKNZqp3ydSEig1DnzTGRA9VL+9qfiX1050v+ylPIwTzUI6X9RPBNIRmv6NelwyqsXYEEIlN7ciOiSSUG3SyZkQvj5F/5OGazvYdq6Kher5Io4sHMAhHIMDp1CFS6hBHSgM4AGe4NkS1qP1Yr3OWzPWYmYffsB6+wSMUI34</latexit><latexit sha1_base64="HSC+BAwX1NJaEH2uAiVHeMTLgPo=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb1IvHiGaBZAw9nU7SpGehu0cMQz7BiwdFvPpF3vwbO4ugog8KHu9VUVXPjwVXGuMPK7O0vLK6ll3PbWxube/kd/caKkokZXUaiUi2fKKY4CGra64Fa8WSkcAXrOmPLqZ+845JxaPwRo9j5gVkEPI+p0Qb6fr+9qybL2C7UsHFYglhu4Rd1y0bgk/ccsVBjo1nKMACtW7+vdOLaBKwUFNBlGo7ONZeSqTmVLBJrpMoFhM6IgPWNjQkAVNeOjt1go6M0kP9SJoKNZqp3ydSEig1DnzTGRA9VL+9qfiX1050v+ylPIwTzUI6X9RPBNIRmv6NelwyqsXYEEIlN7ciOiSSUG3SyZkQvj5F/5OGazvYdq6Kher5Io4sHMAhHIMDp1CFS6hBHSgM4AGe4NkS1qP1Yr3OWzPWYmYffsB6+wSMUI34</latexit><latexit sha1_base64="HSC+BAwX1NJaEH2uAiVHeMTLgPo=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb1IvHiGaBZAw9nU7SpGehu0cMQz7BiwdFvPpF3vwbO4ugog8KHu9VUVXPjwVXGuMPK7O0vLK6ll3PbWxube/kd/caKkokZXUaiUi2fKKY4CGra64Fa8WSkcAXrOmPLqZ+845JxaPwRo9j5gVkEPI+p0Qb6fr+9qybL2C7UsHFYglhu4Rd1y0bgk/ccsVBjo1nKMACtW7+vdOLaBKwUFNBlGo7ONZeSqTmVLBJrpMoFhM6IgPWNjQkAVNeOjt1go6M0kP9SJoKNZqp3ydSEig1DnzTGRA9VL+9qfiX1050v+ylPIwTzUI6X9RPBNIRmv6NelwyqsXYEEIlN7ciOiSSUG3SyZkQvj5F/5OGazvYdq6Kher5Io4sHMAhHIMDp1CFS6hBHSgM4AGe4NkS1qP1Yr3OWzPWYmYffsB6+wSMUI34</latexit><latexit sha1_base64="HSC+BAwX1NJaEH2uAiVHeMTLgPo=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb1IvHiGaBZAw9nU7SpGehu0cMQz7BiwdFvPpF3vwbO4ugog8KHu9VUVXPjwVXGuMPK7O0vLK6ll3PbWxube/kd/caKkokZXUaiUi2fKKY4CGra64Fa8WSkcAXrOmPLqZ+845JxaPwRo9j5gVkEPI+p0Qb6fr+9qybL2C7UsHFYglhu4Rd1y0bgk/ccsVBjo1nKMACtW7+vdOLaBKwUFNBlGo7ONZeSqTmVLBJrpMoFhM6IgPWNjQkAVNeOjt1go6M0kP9SJoKNZqp3ydSEig1DnzTGRA9VL+9qfiX1050v+ylPIwTzUI6X9RPBNIRmv6NelwyqsXYEEIlN7ciOiSSUG3SyZkQvj5F/5OGazvYdq6Kher5Io4sHMAhHIMDp1CFS6hBHSgM4AGe4NkS1qP1Yr3OWzPWYmYffsB6+wSMUI34</latexit>

v = const
<latexit sha1_base64="yDFXBaKkuoV/ZWlvRuPQqsdKvas=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4KkkR2y6EohuXFewDOkPJpJk2NJMMSaZQSn/DjQtF3Poz7vwbM20FFT1w4XDOvdx7T5gIbixCH15ubX1jcyu/XdjZ3ds/KB4etY1KNWUtqoTS3ZAYJrhkLcutYN1EMxKHgnXC8U3mdyZMG67kvZ0mLIjJUPKIU2Kd5E+uoK9jSJU0tl8soTJCCGMMM4Krl8iRer1WwTWIM8uhBFZo9ovv/kDRNGbSUkGM6WGU2GBGtOVUsHnBTw1LCB2TIes5KknMTDBb3DyHZ04ZwEhpV9LChfp9YkZiY6Zx6DpjYkfmt5eJf3m91Ea1YMZlklom6XJRlApoFcwCgAOuGbVi6gihmrtbIR0RTah1MRVcCF+fwv9Ju1LGqIzvLkqN61UceXACTsE5wKAKGuAWNEELUJCAB/AEnr3Ue/RevNdla85bzRyDH/DePgG6vZF9</latexit><latexit sha1_base64="yDFXBaKkuoV/ZWlvRuPQqsdKvas=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4KkkR2y6EohuXFewDOkPJpJk2NJMMSaZQSn/DjQtF3Poz7vwbM20FFT1w4XDOvdx7T5gIbixCH15ubX1jcyu/XdjZ3ds/KB4etY1KNWUtqoTS3ZAYJrhkLcutYN1EMxKHgnXC8U3mdyZMG67kvZ0mLIjJUPKIU2Kd5E+uoK9jSJU0tl8soTJCCGMMM4Krl8iRer1WwTWIM8uhBFZo9ovv/kDRNGbSUkGM6WGU2GBGtOVUsHnBTw1LCB2TIes5KknMTDBb3DyHZ04ZwEhpV9LChfp9YkZiY6Zx6DpjYkfmt5eJf3m91Ea1YMZlklom6XJRlApoFcwCgAOuGbVi6gihmrtbIR0RTah1MRVcCF+fwv9Ju1LGqIzvLkqN61UceXACTsE5wKAKGuAWNEELUJCAB/AEnr3Ue/RevNdla85bzRyDH/DePgG6vZF9</latexit><latexit sha1_base64="yDFXBaKkuoV/ZWlvRuPQqsdKvas=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4KkkR2y6EohuXFewDOkPJpJk2NJMMSaZQSn/DjQtF3Poz7vwbM20FFT1w4XDOvdx7T5gIbixCH15ubX1jcyu/XdjZ3ds/KB4etY1KNWUtqoTS3ZAYJrhkLcutYN1EMxKHgnXC8U3mdyZMG67kvZ0mLIjJUPKIU2Kd5E+uoK9jSJU0tl8soTJCCGMMM4Krl8iRer1WwTWIM8uhBFZo9ovv/kDRNGbSUkGM6WGU2GBGtOVUsHnBTw1LCB2TIes5KknMTDBb3DyHZ04ZwEhpV9LChfp9YkZiY6Zx6DpjYkfmt5eJf3m91Ea1YMZlklom6XJRlApoFcwCgAOuGbVi6gihmrtbIR0RTah1MRVcCF+fwv9Ju1LGqIzvLkqN61UceXACTsE5wKAKGuAWNEELUJCAB/AEnr3Ue/RevNdla85bzRyDH/DePgG6vZF9</latexit><latexit sha1_base64="yDFXBaKkuoV/ZWlvRuPQqsdKvas=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4KkkR2y6EohuXFewDOkPJpJk2NJMMSaZQSn/DjQtF3Poz7vwbM20FFT1w4XDOvdx7T5gIbixCH15ubX1jcyu/XdjZ3ds/KB4etY1KNWUtqoTS3ZAYJrhkLcutYN1EMxKHgnXC8U3mdyZMG67kvZ0mLIjJUPKIU2Kd5E+uoK9jSJU0tl8soTJCCGMMM4Krl8iRer1WwTWIM8uhBFZo9ovv/kDRNGbSUkGM6WGU2GBGtOVUsHnBTw1LCB2TIes5KknMTDBb3DyHZ04ZwEhpV9LChfp9YkZiY6Zx6DpjYkfmt5eJf3m91Ea1YMZlklom6XJRlApoFcwCgAOuGbVi6gihmrtbIR0RTah1MRVcCF+fwv9Ju1LGqIzvLkqN61UceXACTsE5wKAKGuAWNEELUJCAB/AEnr3Ue/RevNdla85bzRyDH/DePgG6vZF9</latexit> }

<latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit>

r
<latexit sha1_base64="CySot+HAQif0WE0m1hvC0DTGfEU=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uL5ZCG0I+nNza+sbmVn67sLO7t39QPDzq6ChRHNo8kpHqeUyDFCG0jTASerECFngSut70OvO796C0iMJbM4vBDdg4FL7gzFippYbFEikTQiilOCO0ekksqddrFVrDNLMsSmiF5rD4PhhFPAkgNFwyrfuUxMZNmTKCS5gXBomGmPEpG0Pf0pAFoN10cegcn1llhP1I2QoNXqjfJ1IWaD0LPNsZMDPRv71M/MvrJ8avuakI48RAyJeL/ERiE+HsazwSCriRM0sYV8LeivmEKcaNzaZgQ/j6FP9POpUyJWXauig1rlZx5NEJOkXniKIqaqAb1ERtxBGgB/SEnp0759F5cV6XrTlnNXOMfsB5+wQqJo0s</latexit><latexit sha1_base64="CySot+HAQif0WE0m1hvC0DTGfEU=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uL5ZCG0I+nNza+sbmVn67sLO7t39QPDzq6ChRHNo8kpHqeUyDFCG0jTASerECFngSut70OvO796C0iMJbM4vBDdg4FL7gzFippYbFEikTQiilOCO0ekksqddrFVrDNLMsSmiF5rD4PhhFPAkgNFwyrfuUxMZNmTKCS5gXBomGmPEpG0Pf0pAFoN10cegcn1llhP1I2QoNXqjfJ1IWaD0LPNsZMDPRv71M/MvrJ8avuakI48RAyJeL/ERiE+HsazwSCriRM0sYV8LeivmEKcaNzaZgQ/j6FP9POpUyJWXauig1rlZx5NEJOkXniKIqaqAb1ERtxBGgB/SEnp0759F5cV6XrTlnNXOMfsB5+wQqJo0s</latexit><latexit sha1_base64="CySot+HAQif0WE0m1hvC0DTGfEU=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uL5ZCG0I+nNza+sbmVn67sLO7t39QPDzq6ChRHNo8kpHqeUyDFCG0jTASerECFngSut70OvO796C0iMJbM4vBDdg4FL7gzFippYbFEikTQiilOCO0ekksqddrFVrDNLMsSmiF5rD4PhhFPAkgNFwyrfuUxMZNmTKCS5gXBomGmPEpG0Pf0pAFoN10cegcn1llhP1I2QoNXqjfJ1IWaD0LPNsZMDPRv71M/MvrJ8avuakI48RAyJeL/ERiE+HsazwSCriRM0sYV8LeivmEKcaNzaZgQ/j6FP9POpUyJWXauig1rlZx5NEJOkXniKIqaqAb1ERtxBGgB/SEnp0759F5cV6XrTlnNXOMfsB5+wQqJo0s</latexit><latexit sha1_base64="CySot+HAQif0WE0m1hvC0DTGfEU=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uL5ZCG0I+nNza+sbmVn67sLO7t39QPDzq6ChRHNo8kpHqeUyDFCG0jTASerECFngSut70OvO796C0iMJbM4vBDdg4FL7gzFippYbFEikTQiilOCO0ekksqddrFVrDNLMsSmiF5rD4PhhFPAkgNFwyrfuUxMZNmTKCS5gXBomGmPEpG0Pf0pAFoN10cegcn1llhP1I2QoNXqjfJ1IWaD0LPNsZMDPRv71M/MvrJ8avuakI48RAyJeL/ERiE+HsazwSCriRM0sYV8LeivmEKcaNzaZgQ/j6FP9POpUyJWXauig1rlZx5NEJOkXniKIqaqAb1ERtxBGgB/SEnp0759F5cV6XrTlnNXOMfsB5+wQqJo0s</latexit>

}
<latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

} <latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit><latexit sha1_base64="IzJUNvPFjIkArqqYzTGxyAYs6lI=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PZW9OKxirWFdinZNNuGZrNLkhVK6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5QSKFsRh/eLmV1bX1jfxmYWt7Z3evuH9wZ+JUM95isYx1J6CGS6F4yworeSfRnEaB5O1gfJn57XuujYjVrZ0k3I/oUIlQMGqddNOb9YslXMYYE0JQRkj1HDtSr9cqpIZIZjmUYIlmv/jeG8QsjbiyTFJjugQn1p9SbQWTfFbopYYnlI3pkHcdVTTixp/OL52hE6cMUBhrV8qiufp9YkojYyZR4Dojakfmt5eJf3nd1IY1fypUklqu2GJRmEpkY5S9jQZCc2blxBHKtHC3IjaimjLrwim4EL4+Rf+Tu0qZ4DK5Pis1LpZx5OEIjuEUCFShAVfQhBYwCOEBnuDZG3uP3ov3umjNecuZQ/gB7+0T64KNnQ==</latexit>

⇠
<latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit><latexit sha1_base64="3G1iDY/p4xUHrvoNM0TwdJo4JT0=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt6MVjRPOAZAmzk9lkyOyDmVkxLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXF0uhDcYfTm5ldW19I79Z2Nre2d0r7h+0dZQoxlsskpHqelRzKULeMsJI3o0Vp4EnecebXGZ+544rLaLw1kxj7gZ0FApfMGqsdNO/F4NiCZcxxoQQlBFSPceW1Ou1CqkhklkWJViiOSi+94cRSwIeGiap1j2CY+OmVBnBJJ8V+onmMWUTOuI9S0MacO2m81Nn6MQqQ+RHylZo0Fz9PpHSQOtp4NnOgJqx/u1l4l9eLzF+zU1FGCeGh2yxyE8kMhHK/kZDoTgzcmoJZUrYWxEbU0WZsekUbAhfn6L/SbtSJrhMrs9KjYtlHHk4gmM4BQJVaMAVNKEFDEbwAE/w7Ejn0XlxXhetOWc5cwg/4Lx9Aqjbjgs=</latexit>

The Newman-Unti coordinates
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the fields symplectic potential 

!(�, �1�, �2�) = �1 (✓(�, �2�))� �2 (✓(�, �1�))
<latexit sha1_base64="O2DI+hVtuFy6P6c9eaGOBVSMvts="></latexit><latexit sha1_base64="O2DI+hVtuFy6P6c9eaGOBVSMvts="></latexit><latexit sha1_base64="O2DI+hVtuFy6P6c9eaGOBVSMvts="></latexit><latexit sha1_base64="O2DI+hVtuFy6P6c9eaGOBVSMvts="></latexit>

symplectic current 
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the volume element

on a  null surface the right choice is:

Wald, Zupas 2008,  Chandrasekaran, Flanagan, Prabhu 2018

⇥ 7! ⇥+ d() + �()
<latexit sha1_base64="VbHHmqArVuZawb7NesAVbKWFe8s=">AAACEHicbVA9SwNBEN2L3/Hr1NJmMYiKEO5E0FK0sYyQmEAuhLm9iVnc+2B3TgghP8HGv2JjoYitpZ3/xk28Qo0Du7x9b4bZ98JMSUOe9+mUZmbn5hcWl8rLK6tr6+7G5rVJcy2wIVKV6lYIBpVMsEGSFLYyjRCHCpvh7cVYb96hNjJN6jTIsBPDTSJ7UgBZquvuBfU+EvAghsxQyovnIY/2D+wdRKgILOy6Fa/qTYpPA78AFVZUret+BFEq8hgTEgqMafteRp0haJJC4agc5AYzELdwg20LE4jRdIYTQyO+a5mI91JtT0J8wv6cGEJszCAObWcM1Dd/tTH5n9bOqXfaGcokywkT8b2olytunY/T4ZHUKEgNLAChpf0rF33QIMhmWLYh+H8tT4Pro6rvVf2r48rZeRHHIttmO2yf+eyEnbFLVmMNJtg9e2TP7MV5cJ6cV+ftu7XkFDNb7Fc571+pyJpn</latexit><latexit sha1_base64="VbHHmqArVuZawb7NesAVbKWFe8s=">AAACEHicbVA9SwNBEN2L3/Hr1NJmMYiKEO5E0FK0sYyQmEAuhLm9iVnc+2B3TgghP8HGv2JjoYitpZ3/xk28Qo0Du7x9b4bZ98JMSUOe9+mUZmbn5hcWl8rLK6tr6+7G5rVJcy2wIVKV6lYIBpVMsEGSFLYyjRCHCpvh7cVYb96hNjJN6jTIsBPDTSJ7UgBZquvuBfU+EvAghsxQyovnIY/2D+wdRKgILOy6Fa/qTYpPA78AFVZUret+BFEq8hgTEgqMafteRp0haJJC4agc5AYzELdwg20LE4jRdIYTQyO+a5mI91JtT0J8wv6cGEJszCAObWcM1Dd/tTH5n9bOqXfaGcokywkT8b2olytunY/T4ZHUKEgNLAChpf0rF33QIMhmWLYh+H8tT4Pro6rvVf2r48rZeRHHIttmO2yf+eyEnbFLVmMNJtg9e2TP7MV5cJ6cV+ftu7XkFDNb7Fc571+pyJpn</latexit><latexit sha1_base64="VbHHmqArVuZawb7NesAVbKWFe8s=">AAACEHicbVA9SwNBEN2L3/Hr1NJmMYiKEO5E0FK0sYyQmEAuhLm9iVnc+2B3TgghP8HGv2JjoYitpZ3/xk28Qo0Du7x9b4bZ98JMSUOe9+mUZmbn5hcWl8rLK6tr6+7G5rVJcy2wIVKV6lYIBpVMsEGSFLYyjRCHCpvh7cVYb96hNjJN6jTIsBPDTSJ7UgBZquvuBfU+EvAghsxQyovnIY/2D+wdRKgILOy6Fa/qTYpPA78AFVZUret+BFEq8hgTEgqMafteRp0haJJC4agc5AYzELdwg20LE4jRdIYTQyO+a5mI91JtT0J8wv6cGEJszCAObWcM1Dd/tTH5n9bOqXfaGcokywkT8b2olytunY/T4ZHUKEgNLAChpf0rF33QIMhmWLYh+H8tT4Pro6rvVf2r48rZeRHHIttmO2yf+eyEnbFLVmMNJtg9e2TP7MV5cJ6cV+ftu7XkFDNb7Fc571+pyJpn</latexit><latexit sha1_base64="VbHHmqArVuZawb7NesAVbKWFe8s=">AAACEHicbVA9SwNBEN2L3/Hr1NJmMYiKEO5E0FK0sYyQmEAuhLm9iVnc+2B3TgghP8HGv2JjoYitpZ3/xk28Qo0Du7x9b4bZ98JMSUOe9+mUZmbn5hcWl8rLK6tr6+7G5rVJcy2wIVKV6lYIBpVMsEGSFLYyjRCHCpvh7cVYb96hNjJN6jTIsBPDTSJ7UgBZquvuBfU+EvAghsxQyovnIY/2D+wdRKgILOy6Fa/qTYpPA78AFVZUret+BFEq8hgTEgqMafteRp0haJJC4agc5AYzELdwg20LE4jRdIYTQyO+a5mI91JtT0J8wv6cGEJszCAObWcM1Dd/tTH5n9bOqXfaGcokywkT8b2olytunY/T4ZHUKEgNLAChpf0rF33QIMhmWLYh+H8tT4Pro6rvVf2r48rZeRHHIttmO2yf+eyEnbFLVmMNJtg9e2TP7MV5cJ6cV+ftu7XkFDNb7Fc571+pyJpn</latexit>

L(g) =
1

16⇡
(R� 2⇤)✏

<latexit sha1_base64="uTTeKex/f4HIFqahoY8WWJICfEQ=">AAACFXicbVBLSwMxGMzWV62vqkcvwSK0oGVTRL0IRS8eeqhiH9BdSjabbUOzD5KsUJb9E178K148KOJV8Oa/Mdv2oK0DgWFmviTfOBFnUpnmt5FbWl5ZXcuvFzY2t7Z3irt7bRnGgtAWCXkoug6WlLOAthRTnHYjQbHvcNpxRteZ33mgQrIwuFfjiNo+HgTMYwQrLfWLx43yoAIvoeUJTBKUJujMilhavoMnsGY19EUurlg0koxn8ZJZNSeAiwTNSAnM0OwXvyw3JLFPA0U4lrKHzEjZCRaKEU7TghVLGmEywgPa0zTAPpV2MtkqhUdacaEXCn0CBSfq74kE+1KOfUcnfayGct7LxP+8Xqy8CzthQRQrGpDpQ17MoQphVhF0maBE8bEmmAim/wrJEOt+lC6yoEtA8ysvknatiswquj0t1a9mdeTBATgEZYDAOaiDG9AELUDAI3gGr+DNeDJejHfjYxrNGbOZffAHxucP40iczg==</latexit><latexit sha1_base64="uTTeKex/f4HIFqahoY8WWJICfEQ=">AAACFXicbVBLSwMxGMzWV62vqkcvwSK0oGVTRL0IRS8eeqhiH9BdSjabbUOzD5KsUJb9E178K148KOJV8Oa/Mdv2oK0DgWFmviTfOBFnUpnmt5FbWl5ZXcuvFzY2t7Z3irt7bRnGgtAWCXkoug6WlLOAthRTnHYjQbHvcNpxRteZ33mgQrIwuFfjiNo+HgTMYwQrLfWLx43yoAIvoeUJTBKUJujMilhavoMnsGY19EUurlg0koxn8ZJZNSeAiwTNSAnM0OwXvyw3JLFPA0U4lrKHzEjZCRaKEU7TghVLGmEywgPa0zTAPpV2MtkqhUdacaEXCn0CBSfq74kE+1KOfUcnfayGct7LxP+8Xqy8CzthQRQrGpDpQ17MoQphVhF0maBE8bEmmAim/wrJEOt+lC6yoEtA8ysvknatiswquj0t1a9mdeTBATgEZYDAOaiDG9AELUDAI3gGr+DNeDJejHfjYxrNGbOZffAHxucP40iczg==</latexit><latexit sha1_base64="uTTeKex/f4HIFqahoY8WWJICfEQ=">AAACFXicbVBLSwMxGMzWV62vqkcvwSK0oGVTRL0IRS8eeqhiH9BdSjabbUOzD5KsUJb9E178K148KOJV8Oa/Mdv2oK0DgWFmviTfOBFnUpnmt5FbWl5ZXcuvFzY2t7Z3irt7bRnGgtAWCXkoug6WlLOAthRTnHYjQbHvcNpxRteZ33mgQrIwuFfjiNo+HgTMYwQrLfWLx43yoAIvoeUJTBKUJujMilhavoMnsGY19EUurlg0koxn8ZJZNSeAiwTNSAnM0OwXvyw3JLFPA0U4lrKHzEjZCRaKEU7TghVLGmEywgPa0zTAPpV2MtkqhUdacaEXCn0CBSfq74kE+1KOfUcnfayGct7LxP+8Xqy8CzthQRQrGpDpQ17MoQphVhF0maBE8bEmmAim/wrJEOt+lC6yoEtA8ysvknatiswquj0t1a9mdeTBATgEZYDAOaiDG9AELUDAI3gGr+DNeDJejHfjYxrNGbOZffAHxucP40iczg==</latexit><latexit sha1_base64="uTTeKex/f4HIFqahoY8WWJICfEQ=">AAACFXicbVBLSwMxGMzWV62vqkcvwSK0oGVTRL0IRS8eeqhiH9BdSjabbUOzD5KsUJb9E178K148KOJV8Oa/Mdv2oK0DgWFmviTfOBFnUpnmt5FbWl5ZXcuvFzY2t7Z3irt7bRnGgtAWCXkoug6WlLOAthRTnHYjQbHvcNpxRteZ33mgQrIwuFfjiNo+HgTMYwQrLfWLx43yoAIvoeUJTBKUJujMilhavoMnsGY19EUurlg0koxn8ZJZNSeAiwTNSAnM0OwXvyw3JLFPA0U4lrKHzEjZCRaKEU7TghVLGmEywgPa0zTAPpV2MtkqhUdacaEXCn0CBSfq74kE+1KOfUcnfayGct7LxP+8Xqy8CzthQRQrGpDpQ17MoQphVhF0maBE8bEmmAim/wrJEOt+lC6yoEtA8ysvknatiswquj0t1a9mdeTBATgEZYDAOaiDG9AELUDAI3gGr+DNeDJejHfjYxrNGbOZffAHxucP40iczg==</latexit>



The currents and charges   

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>upon the pullback onto the null surface

a generator of symmetry of H
<latexit sha1_base64="y2Etr7Dj5WAeWm+qoxDRcXOQcTY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0kmME84BkCb2T2WTM7MwyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jco0ZQ2qhNLtCA0TXLKG5VawdqoZJpFgrWh0N/NbT0wbruSDHacsTHAgecwpWic1uxQFqfVKZb/iz0FWSZCTMuSo90pf3b6iWcKkpQKN6QR+asMJasupYNNiNzMsRTrCAes4KjFhJpzMr52Sc6f0Say0K2nJXP09McHEmHESuc4E7dAsezPxP6+T2fgmnHCZZpZJulgUZ4JYRWavkz7XjFoxdgSp5u5WQoeokVoXUNGFECy/vEqal5XArwT3V+XqbR5HAU7hDC4ggGuoQg3q0AAKj/AMr/DmKe/Fe/c+Fq1rXj5zAn/gff4A5FGOqg==</latexit><latexit sha1_base64="y2Etr7Dj5WAeWm+qoxDRcXOQcTY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0kmME84BkCb2T2WTM7MwyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jco0ZQ2qhNLtCA0TXLKG5VawdqoZJpFgrWh0N/NbT0wbruSDHacsTHAgecwpWic1uxQFqfVKZb/iz0FWSZCTMuSo90pf3b6iWcKkpQKN6QR+asMJasupYNNiNzMsRTrCAes4KjFhJpzMr52Sc6f0Say0K2nJXP09McHEmHESuc4E7dAsezPxP6+T2fgmnHCZZpZJulgUZ4JYRWavkz7XjFoxdgSp5u5WQoeokVoXUNGFECy/vEqal5XArwT3V+XqbR5HAU7hDC4ggGuoQg3q0AAKj/AMr/DmKe/Fe/c+Fq1rXj5zAn/gff4A5FGOqg==</latexit><latexit sha1_base64="y2Etr7Dj5WAeWm+qoxDRcXOQcTY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0kmME84BkCb2T2WTM7MwyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jco0ZQ2qhNLtCA0TXLKG5VawdqoZJpFgrWh0N/NbT0wbruSDHacsTHAgecwpWic1uxQFqfVKZb/iz0FWSZCTMuSo90pf3b6iWcKkpQKN6QR+asMJasupYNNiNzMsRTrCAes4KjFhJpzMr52Sc6f0Say0K2nJXP09McHEmHESuc4E7dAsezPxP6+T2fgmnHCZZpZJulgUZ4JYRWavkz7XjFoxdgSp5u5WQoeokVoXUNGFECy/vEqal5XArwT3V+XqbR5HAU7hDC4ggGuoQg3q0AAKj/AMr/DmKe/Fe/c+Fq1rXj5zAn/gff4A5FGOqg==</latexit><latexit sha1_base64="y2Etr7Dj5WAeWm+qoxDRcXOQcTY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj0kmME84BkCb2T2WTM7MwyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jco0ZQ2qhNLtCA0TXLKG5VawdqoZJpFgrWh0N/NbT0wbruSDHacsTHAgecwpWic1uxQFqfVKZb/iz0FWSZCTMuSo90pf3b6iWcKkpQKN6QR+asMJasupYNNiNzMsRTrCAes4KjFhJpzMr52Sc6f0Say0K2nJXP09McHEmHESuc4E7dAsezPxP6+T2fgmnHCZZpZJulgUZ4JYRWavkz7XjFoxdgSp5u5WQoeokVoXUNGFECy/vEqal5XArwT3V+XqbR5HAU7hDC4ggGuoQg3q0AAKj/AMr/DmKe/Fe/c+Fq1rXj5zAn/gff4A5FGOqg==</latexit>

!(g, �g,L⇠g) = � (⇥(g,L⇠g))� L⇠ (⇥(g, �g))
<latexit sha1_base64="r0RI5cqrCrYSXFPDXbrBkji+VMQ="></latexit><latexit sha1_base64="r0RI5cqrCrYSXFPDXbrBkji+VMQ="></latexit><latexit sha1_base64="r0RI5cqrCrYSXFPDXbrBkji+VMQ="></latexit><latexit sha1_base64="r0RI5cqrCrYSXFPDXbrBkji+VMQ="></latexit>

d (⇠y⇥(g, �g))
<latexit sha1_base64="kWzrYEgppiZvspPsXE5wkL9ZxBU=">AAACInicbVBNSwMxEM36bf2qevQSLEIFKbsiqLeiF48KVoWmlGx2dhvMZpdkVixLf4sX/4oXD4p6EvwxprUHvx4MPN6bSWZemCtp0fffvYnJqemZ2bn5ysLi0vJKdXXtwmaFEdASmcrMVcgtKKmhhRIVXOUGeBoquAyvj4f+5Q0YKzN9jv0cOilPtIyl4OikbvUwYgpirLNbyZQRmdFgKCt0BGb4ZMnOe4B8UE92WAQKOU22mZFJD7e71Zrf8Eegf0kwJjUyxmm3+sqiTBQpaBSKW9sO/Bw7JTcohYJBhRUWci6ueQJtRzVPwXbK0YkDuuWUiMaZcaWRjtTvEyVPre2noetMOfbsb28o/ue1C4wPOqXUeYGgxddHcaEoZnSYF42kAYGq7wgXRrpdqehxwwW6VCsuhOD3yX/JxW4j8BvB2V6teTSOY45skE1SJwHZJ01yQk5JiwhyRx7IE3n27r1H78V7+2qd8MYz6+QHvI9P6xWkeA==</latexit><latexit sha1_base64="kWzrYEgppiZvspPsXE5wkL9ZxBU=">AAACInicbVBNSwMxEM36bf2qevQSLEIFKbsiqLeiF48KVoWmlGx2dhvMZpdkVixLf4sX/4oXD4p6EvwxprUHvx4MPN6bSWZemCtp0fffvYnJqemZ2bn5ysLi0vJKdXXtwmaFEdASmcrMVcgtKKmhhRIVXOUGeBoquAyvj4f+5Q0YKzN9jv0cOilPtIyl4OikbvUwYgpirLNbyZQRmdFgKCt0BGb4ZMnOe4B8UE92WAQKOU22mZFJD7e71Zrf8Eegf0kwJjUyxmm3+sqiTBQpaBSKW9sO/Bw7JTcohYJBhRUWci6ueQJtRzVPwXbK0YkDuuWUiMaZcaWRjtTvEyVPre2noetMOfbsb28o/ue1C4wPOqXUeYGgxddHcaEoZnSYF42kAYGq7wgXRrpdqehxwwW6VCsuhOD3yX/JxW4j8BvB2V6teTSOY45skE1SJwHZJ01yQk5JiwhyRx7IE3n27r1H78V7+2qd8MYz6+QHvI9P6xWkeA==</latexit><latexit sha1_base64="kWzrYEgppiZvspPsXE5wkL9ZxBU=">AAACInicbVBNSwMxEM36bf2qevQSLEIFKbsiqLeiF48KVoWmlGx2dhvMZpdkVixLf4sX/4oXD4p6EvwxprUHvx4MPN6bSWZemCtp0fffvYnJqemZ2bn5ysLi0vJKdXXtwmaFEdASmcrMVcgtKKmhhRIVXOUGeBoquAyvj4f+5Q0YKzN9jv0cOilPtIyl4OikbvUwYgpirLNbyZQRmdFgKCt0BGb4ZMnOe4B8UE92WAQKOU22mZFJD7e71Zrf8Eegf0kwJjUyxmm3+sqiTBQpaBSKW9sO/Bw7JTcohYJBhRUWci6ueQJtRzVPwXbK0YkDuuWUiMaZcaWRjtTvEyVPre2noetMOfbsb28o/ue1C4wPOqXUeYGgxddHcaEoZnSYF42kAYGq7wgXRrpdqehxwwW6VCsuhOD3yX/JxW4j8BvB2V6teTSOY45skE1SJwHZJ01yQk5JiwhyRx7IE3n27r1H78V7+2qd8MYz6+QHvI9P6xWkeA==</latexit><latexit sha1_base64="kWzrYEgppiZvspPsXE5wkL9ZxBU=">AAACInicbVBNSwMxEM36bf2qevQSLEIFKbsiqLeiF48KVoWmlGx2dhvMZpdkVixLf4sX/4oXD4p6EvwxprUHvx4MPN6bSWZemCtp0fffvYnJqemZ2bn5ysLi0vJKdXXtwmaFEdASmcrMVcgtKKmhhRIVXOUGeBoquAyvj4f+5Q0YKzN9jv0cOilPtIyl4OikbvUwYgpirLNbyZQRmdFgKCt0BGb4ZMnOe4B8UE92WAQKOU22mZFJD7e71Zrf8Eegf0kwJjUyxmm3+sqiTBQpaBSKW9sO/Bw7JTcohYJBhRUWci6ueQJtRzVPwXbK0YkDuuWUiMaZcaWRjtTvEyVPre2noetMOfbsb28o/ue1C4wPOqXUeYGgxddHcaEoZnSYF42kAYGq7wgXRrpdqehxwwW6VCsuhOD3yX/JxW4j8BvB2V6teTSOY45skE1SJwHZJ01yQk5JiwhyRx7IE3n27r1H78V7+2qd8MYz6+QHvI9P6xWkeA==</latexit>

C1
<latexit sha1_base64="uoecuY19XcTaSwU4W9+7hH01k5A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00Bh4g3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtThDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7rjjWs=</latexit><latexit sha1_base64="uoecuY19XcTaSwU4W9+7hH01k5A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00Bh4g3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtThDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7rjjWs=</latexit><latexit sha1_base64="uoecuY19XcTaSwU4W9+7hH01k5A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00Bh4g3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtThDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7rjjWs=</latexit><latexit sha1_base64="uoecuY19XcTaSwU4W9+7hH01k5A=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00Bh4g3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+tevfXlfptHkcRzuAcLsGDGtThDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7rjjWs=</latexit>

C2
<latexit sha1_base64="tK561mxJc6MG8xUBlDixmXTX1Nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00BjUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlfptHkcRzuAcLsGDa6jDHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwC8Z41s</latexit><latexit sha1_base64="tK561mxJc6MG8xUBlDixmXTX1Nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00BjUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlfptHkcRzuAcLsGDa6jDHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwC8Z41s</latexit><latexit sha1_base64="tK561mxJc6MG8xUBlDixmXTX1Nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00BjUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlfptHkcRzuAcLsGDa6jDHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwC8Z41s</latexit><latexit sha1_base64="tK561mxJc6MG8xUBlDixmXTX1Nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMdiLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJY+53nlBpHstHM03Qj+hI8pAzaqz00BjUBuWKW3UXIOvEy0kFcjQH5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+tevdXlfptHkcRzuAcLsGDa6jDHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwC8Z41s</latexit>

H1,2
<latexit sha1_base64="5opz5CCj2MzyRK2HmxZPyxfhUZs=">AAAB9XicbVBNSwMxEJ3Ur1q/qh69BIvgQcpuEfRY9NJjBfsB7VqyabYNzWaXJKuUZf+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZ58eCa+M436iwtr6xuVXcLu3s7u0flA+P2jpKFGUtGolIdX2imeCStQw3gnVjxUjoC9bxJ7czv/PIlOaRvDfTmHkhGUkecEqMlR7SPiUCN7JB6l7UskG54lSdOfAqcXNSgRzNQfmrP4xoEjJpqCBa91wnNl5KlOFUsKzUTzSLCZ2QEetZKknItJfOr87wmVWGOIiULWnwXP09kZJQ62no286QmLFe9mbif14vMcG1l3IZJ4ZJulgUJAKbCM8iwEOuGDViagmhittbMR0TRaixQZVsCO7yy6ukXau6TtW9u6zUb/I4inACp3AOLlxBHRrQhBZQUPAMr/CGntALekcfi9YCymeO4Q/Q5w+AiJHY</latexit><latexit sha1_base64="5opz5CCj2MzyRK2HmxZPyxfhUZs=">AAAB9XicbVBNSwMxEJ3Ur1q/qh69BIvgQcpuEfRY9NJjBfsB7VqyabYNzWaXJKuUZf+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZ58eCa+M436iwtr6xuVXcLu3s7u0flA+P2jpKFGUtGolIdX2imeCStQw3gnVjxUjoC9bxJ7czv/PIlOaRvDfTmHkhGUkecEqMlR7SPiUCN7JB6l7UskG54lSdOfAqcXNSgRzNQfmrP4xoEjJpqCBa91wnNl5KlOFUsKzUTzSLCZ2QEetZKknItJfOr87wmVWGOIiULWnwXP09kZJQ62no286QmLFe9mbif14vMcG1l3IZJ4ZJulgUJAKbCM8iwEOuGDViagmhittbMR0TRaixQZVsCO7yy6ukXau6TtW9u6zUb/I4inACp3AOLlxBHRrQhBZQUPAMr/CGntALekcfi9YCymeO4Q/Q5w+AiJHY</latexit><latexit sha1_base64="5opz5CCj2MzyRK2HmxZPyxfhUZs=">AAAB9XicbVBNSwMxEJ3Ur1q/qh69BIvgQcpuEfRY9NJjBfsB7VqyabYNzWaXJKuUZf+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZ58eCa+M436iwtr6xuVXcLu3s7u0flA+P2jpKFGUtGolIdX2imeCStQw3gnVjxUjoC9bxJ7czv/PIlOaRvDfTmHkhGUkecEqMlR7SPiUCN7JB6l7UskG54lSdOfAqcXNSgRzNQfmrP4xoEjJpqCBa91wnNl5KlOFUsKzUTzSLCZ2QEetZKknItJfOr87wmVWGOIiULWnwXP09kZJQ62no286QmLFe9mbif14vMcG1l3IZJ4ZJulgUJAKbCM8iwEOuGDViagmhittbMR0TRaixQZVsCO7yy6ukXau6TtW9u6zUb/I4inACp3AOLlxBHRrQhBZQUPAMr/CGntALekcfi9YCymeO4Q/Q5w+AiJHY</latexit><latexit sha1_base64="5opz5CCj2MzyRK2HmxZPyxfhUZs=">AAAB9XicbVBNSwMxEJ3Ur1q/qh69BIvgQcpuEfRY9NJjBfsB7VqyabYNzWaXJKuUZf+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZ58eCa+M436iwtr6xuVXcLu3s7u0flA+P2jpKFGUtGolIdX2imeCStQw3gnVjxUjoC9bxJ7czv/PIlOaRvDfTmHkhGUkecEqMlR7SPiUCN7JB6l7UskG54lSdOfAqcXNSgRzNQfmrP4xoEjJpqCBa91wnNl5KlOFUsKzUTzSLCZ2QEetZKknItJfOr87wmVWGOIiULWnwXP09kZJQ62no286QmLFe9mbif14vMcG1l3IZJ4ZJulgUJAKbCM8iwEOuGDViagmhittbMR0TRaixQZVsCO7yy6ukXau6TtW9u6zUb/I4inACp3AOLlxBHRrQhBZQUPAMr/CGntALekcfi9YCymeO4Q/Q5w+AiJHY</latexit>

F⇠[H1,2] =

Z

H1,2

⇥(g,L⇠g)
<latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit>

= Q⇠[C2]�Q⇠[C1]
<latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit>
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the Noether charge: N
<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

C
<latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit>

the symplectic charge:

F⇠[H1,2] =

Z

H1,2

⇥(g,L⇠g)
<latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit><latexit sha1_base64="9F/sCwvxWK7/qiBOOsyqHKENHVI="></latexit>

= Q⇠[C2]�Q⇠[C1]
<latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit><latexit sha1_base64="SUVWrRXRCzSF3/7vrV7Pb1aIYRU=">AAACAHicbZDLSsNAFIZP6q3WW9SFCzeDRXBjSYqgG6HYjcsW7AXSECbTSTt0cmFmIpbQja/ixoUibn0Md76N0zaCtv4w8PGfczhzfj/hTCrL+jIKK6tr6xvFzdLW9s7unrl/0JZxKghtkZjHoutjSTmLaEsxxWk3ERSHPqcdf1Sf1jv3VEgWR3dqnFA3xIOIBYxgpS3PPLpGTa/3wJy6V3XPf9B2PbNsVayZ0DLYOZQhV8MzP3v9mKQhjRThWErHthLlZlgoRjidlHqppAkmIzygjsYIh1S62eyACTrVTh8FsdAvUmjm/p7IcCjlOPR1Z4jVUC7WpuZ/NSdVwZWbsShJFY3IfFGQcqRiNE0D9ZmgRPGxBkwE039FZIgFJkpnVtIh2IsnL0O7WrGtit28KNdu8jiKcAwncAY2XEINbqEBLSAwgSd4gVfj0Xg23oz3eWvByGcO4Y+Mj29+OZUM</latexit>



The metric perturbations   

34

such that: 

<̀latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit>

is null to all the orders
the expansion and shear  of       vanish  to the 0th order 
the expansion  of       vanishes  to the 1st order due to the   
the future boundary condition: the perturbed horizon approaches  
a NEH

<̀latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit>

�
<latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit><latexit sha1_base64="ZWRIo6K/4YPaaJFpMuXpqvzq8as=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjUg8cI5gHJEmYnvcmY2ZllZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpYIb6/vf3srq2vrGZmGruL2zu7dfOjhsGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ1vpn7zCbXhSj7YUYphQvuSx5xR66RG5xaFpd1S2a/4M5BlEuSkDDlq3dJXp6dYlqC0TFBj2oGf2nBMteVM4KTYyQymlA1pH9uOSpqgCcezayfk1Ck9EivtSloyU39PjGlizCiJXGdC7cAselPxP6+d2fgqHHOZZhYlmy+KM0GsItPXSY9rZFaMHKFMc3crYQOqKbMuoKILIVh8eZk0ziuBXwnuL8rV6zyOAhzDCZxBAJdQhTuoQR0YPMIzvMKbp7wX7937mLeuePnMEfyB9/kDYIyO/A==</latexit>

`aDa(✓) = �1

2
✓2 � �AB�

AB �Rab`
a`b

<latexit sha1_base64="uyPECgIXiOekQb7aPwidJ3QuOlU="></latexit><latexit sha1_base64="uyPECgIXiOekQb7aPwidJ3QuOlU="></latexit><latexit sha1_base64="uyPECgIXiOekQb7aPwidJ3QuOlU="></latexit><latexit sha1_base64="uyPECgIXiOekQb7aPwidJ3QuOlU="></latexit>

`aDa(�✓) = 0
<latexit sha1_base64="f/U3A1Ek8QXxUXAIjFzidaKiUcY=">AAACBnicbVA9SwNBEN3z2/h1ainCYhBiE+5E0EYIamEZwaiQO8PcZmIW9z7YnRNCsLLxr9hYKGLrb7Dz37hJrtDog4HHezPMzIsyJQ153pczMTk1PTM7N19aWFxaXnFX1y5MmmuBDZGqVF9FYFDJBBskSeFVphHiSOFldHs88C/vUBuZJufUyzCM4SaRHSmArNRyNwNU6hr4SQsqQRsVAQ+oiwQ7/JB7LbfsVb0h+F/iF6TMCtRb7mfQTkUeY0JCgTFN38so7IMmKRTel4LcYAbiFm6waWkCMZqwP3zjnm9bpc07qbaVEB+qPyf6EBvTiyPbGQN1zbg3EP/zmjl1DsK+TLKcMBGjRZ1ccUr5IBPelhoFqZ4lILS0t3LRBQ2CbHIlG4I//vJfcrFb9b2qf7ZXrh0VccyxDbbFKsxn+6zGTlmdNZhgD+yJvbBX59F5dt6c91HrhFPMrLNfcD6+AZT3lz8=</latexit><latexit sha1_base64="f/U3A1Ek8QXxUXAIjFzidaKiUcY=">AAACBnicbVA9SwNBEN3z2/h1ainCYhBiE+5E0EYIamEZwaiQO8PcZmIW9z7YnRNCsLLxr9hYKGLrb7Dz37hJrtDog4HHezPMzIsyJQ153pczMTk1PTM7N19aWFxaXnFX1y5MmmuBDZGqVF9FYFDJBBskSeFVphHiSOFldHs88C/vUBuZJufUyzCM4SaRHSmArNRyNwNU6hr4SQsqQRsVAQ+oiwQ7/JB7LbfsVb0h+F/iF6TMCtRb7mfQTkUeY0JCgTFN38so7IMmKRTel4LcYAbiFm6waWkCMZqwP3zjnm9bpc07qbaVEB+qPyf6EBvTiyPbGQN1zbg3EP/zmjl1DsK+TLKcMBGjRZ1ccUr5IBPelhoFqZ4lILS0t3LRBQ2CbHIlG4I//vJfcrFb9b2qf7ZXrh0VccyxDbbFKsxn+6zGTlmdNZhgD+yJvbBX59F5dt6c91HrhFPMrLNfcD6+AZT3lz8=</latexit><latexit sha1_base64="f/U3A1Ek8QXxUXAIjFzidaKiUcY=">AAACBnicbVA9SwNBEN3z2/h1ainCYhBiE+5E0EYIamEZwaiQO8PcZmIW9z7YnRNCsLLxr9hYKGLrb7Dz37hJrtDog4HHezPMzIsyJQ153pczMTk1PTM7N19aWFxaXnFX1y5MmmuBDZGqVF9FYFDJBBskSeFVphHiSOFldHs88C/vUBuZJufUyzCM4SaRHSmArNRyNwNU6hr4SQsqQRsVAQ+oiwQ7/JB7LbfsVb0h+F/iF6TMCtRb7mfQTkUeY0JCgTFN38so7IMmKRTel4LcYAbiFm6waWkCMZqwP3zjnm9bpc07qbaVEB+qPyf6EBvTiyPbGQN1zbg3EP/zmjl1DsK+TLKcMBGjRZ1ccUr5IBPelhoFqZ4lILS0t3LRBQ2CbHIlG4I//vJfcrFb9b2qf7ZXrh0VccyxDbbFKsxn+6zGTlmdNZhgD+yJvbBX59F5dt6c91HrhFPMrLNfcD6+AZT3lz8=</latexit><latexit sha1_base64="f/U3A1Ek8QXxUXAIjFzidaKiUcY=">AAACBnicbVA9SwNBEN3z2/h1ainCYhBiE+5E0EYIamEZwaiQO8PcZmIW9z7YnRNCsLLxr9hYKGLrb7Dz37hJrtDog4HHezPMzIsyJQ153pczMTk1PTM7N19aWFxaXnFX1y5MmmuBDZGqVF9FYFDJBBskSeFVphHiSOFldHs88C/vUBuZJufUyzCM4SaRHSmArNRyNwNU6hr4SQsqQRsVAQ+oiwQ7/JB7LbfsVb0h+F/iF6TMCtRb7mfQTkUeY0JCgTFN38so7IMmKRTel4LcYAbiFm6waWkCMZqwP3zjnm9bpc07qbaVEB+qPyf6EBvTiyPbGQN1zbg3EP/zmjl1DsK+TLKcMBGjRZ1ccUr5IBPelhoFqZ4lILS0t3LRBQ2CbHIlG4I//vJfcrFb9b2qf7ZXrh0VccyxDbbFKsxn+6zGTlmdNZhgD+yJvbBX59F5dt6c91HrhFPMrLNfcD6+AZT3lz8=</latexit>

�✓ = const
<latexit sha1_base64="h2vwdOLBhE3CEVMPxujIfHCtg14=">AAACA3icbVA9SwNBEN2LXzF+ndppsxgEq3AngjZC0MYygomB3BH2NpNkyd7esTsnhBCw8a/YWChi65+w89+4Sa7QxAfDPN6bYXdelEph0PO+ncLS8srqWnG9tLG5tb3j7u41TJJpDnWeyEQ3I2ZACgV1FCihmWpgcSThPhpcT/z7B9BGJOoOhymEMesp0RWcoZXa7kHQAYmMBtgH2y5poGPKE2WQtt2yV/GmoIvEz0mZ5Ki13a+gk/AsBoVcMmNavpdiOGIaBZcwLgWZgZTxAetBy1LFYjDhaHrDmB5bpUO7ibalkE7V3xsjFhszjCM7GTPsm3lvIv7ntTLsXoQjodIMQfHZQ91MUkzoJBDaERo4yqEljGth/0p5n2nG0cZWsiH48ycvksZpxfcq/u1ZuXqVx1Ekh+SInBCfnJMquSE1UiecPJJn8krenCfnxXl3PmajBSff2Sd/4Hz+AIIplsY=</latexit><latexit sha1_base64="h2vwdOLBhE3CEVMPxujIfHCtg14=">AAACA3icbVA9SwNBEN2LXzF+ndppsxgEq3AngjZC0MYygomB3BH2NpNkyd7esTsnhBCw8a/YWChi65+w89+4Sa7QxAfDPN6bYXdelEph0PO+ncLS8srqWnG9tLG5tb3j7u41TJJpDnWeyEQ3I2ZACgV1FCihmWpgcSThPhpcT/z7B9BGJOoOhymEMesp0RWcoZXa7kHQAYmMBtgH2y5poGPKE2WQtt2yV/GmoIvEz0mZ5Ki13a+gk/AsBoVcMmNavpdiOGIaBZcwLgWZgZTxAetBy1LFYjDhaHrDmB5bpUO7ibalkE7V3xsjFhszjCM7GTPsm3lvIv7ntTLsXoQjodIMQfHZQ91MUkzoJBDaERo4yqEljGth/0p5n2nG0cZWsiH48ycvksZpxfcq/u1ZuXqVx1Ekh+SInBCfnJMquSE1UiecPJJn8krenCfnxXl3PmajBSff2Sd/4Hz+AIIplsY=</latexit><latexit sha1_base64="h2vwdOLBhE3CEVMPxujIfHCtg14=">AAACA3icbVA9SwNBEN2LXzF+ndppsxgEq3AngjZC0MYygomB3BH2NpNkyd7esTsnhBCw8a/YWChi65+w89+4Sa7QxAfDPN6bYXdelEph0PO+ncLS8srqWnG9tLG5tb3j7u41TJJpDnWeyEQ3I2ZACgV1FCihmWpgcSThPhpcT/z7B9BGJOoOhymEMesp0RWcoZXa7kHQAYmMBtgH2y5poGPKE2WQtt2yV/GmoIvEz0mZ5Ki13a+gk/AsBoVcMmNavpdiOGIaBZcwLgWZgZTxAetBy1LFYjDhaHrDmB5bpUO7ibalkE7V3xsjFhszjCM7GTPsm3lvIv7ntTLsXoQjodIMQfHZQ91MUkzoJBDaERo4yqEljGth/0p5n2nG0cZWsiH48ycvksZpxfcq/u1ZuXqVx1Ekh+SInBCfnJMquSE1UiecPJJn8krenCfnxXl3PmajBSff2Sd/4Hz+AIIplsY=</latexit><latexit sha1_base64="h2vwdOLBhE3CEVMPxujIfHCtg14=">AAACA3icbVA9SwNBEN2LXzF+ndppsxgEq3AngjZC0MYygomB3BH2NpNkyd7esTsnhBCw8a/YWChi65+w89+4Sa7QxAfDPN6bYXdelEph0PO+ncLS8srqWnG9tLG5tb3j7u41TJJpDnWeyEQ3I2ZACgV1FCihmWpgcSThPhpcT/z7B9BGJOoOhymEMesp0RWcoZXa7kHQAYmMBtgH2y5poGPKE2WQtt2yV/GmoIvEz0mZ5Ki13a+gk/AsBoVcMmNavpdiOGIaBZcwLgWZgZTxAetBy1LFYjDhaHrDmB5bpUO7ibalkE7V3xsjFhszjCM7GTPsm3lvIv7ntTLsXoQjodIMQfHZQ91MUkzoJBDaERo4yqEljGth/0p5n2nG0cZWsiH48ycvksZpxfcq/u1ZuXqVx1Ekh+SInBCfnJMquSE1UiecPJJn8krenCfnxXl3PmajBSff2Sd/4Hz+AIIplsY=</latexit>

= 0
<latexit sha1_base64="2QPV4A8c6OULTnNjF3NLP9mQq18=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMCxPBjcX42yutrW9sbpW3Kzu7e/sH1cOjtolTTVmLxiLW3ZAYJrhiLcutYN1EMyJDwTrh5C73O09MGx6rRztNWCDJSPGIU2Jz6QZhNKjWcB3PgVaJX5AaFGgOql/9YUxTyZSlghjT83Fig4xoy6lgs0o/NSwhdEJGrOeoIpKZIJvfOkNnThmiKNaulEVz9fdERqQxUxm6Tkns2Cx7ufif10ttdB1kXCWpZYouFkWpQDZG+eNoyDWjVkwdIVRzdyuiY6IJtS6eigvBX355lbQv6j6u+w+XtcZtEUcZTuAUzsGHK2jAPTShBRTG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwCmdY1P</latexit><latexit sha1_base64="2QPV4A8c6OULTnNjF3NLP9mQq18=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMCxPBjcX42yutrW9sbpW3Kzu7e/sH1cOjtolTTVmLxiLW3ZAYJrhiLcutYN1EMyJDwTrh5C73O09MGx6rRztNWCDJSPGIU2Jz6QZhNKjWcB3PgVaJX5AaFGgOql/9YUxTyZSlghjT83Fig4xoy6lgs0o/NSwhdEJGrOeoIpKZIJvfOkNnThmiKNaulEVz9fdERqQxUxm6Tkns2Cx7ufif10ttdB1kXCWpZYouFkWpQDZG+eNoyDWjVkwdIVRzdyuiY6IJtS6eigvBX355lbQv6j6u+w+XtcZtEUcZTuAUzsGHK2jAPTShBRTG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwCmdY1P</latexit><latexit sha1_base64="2QPV4A8c6OULTnNjF3NLP9mQq18=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMCxPBjcX42yutrW9sbpW3Kzu7e/sH1cOjtolTTVmLxiLW3ZAYJrhiLcutYN1EMyJDwTrh5C73O09MGx6rRztNWCDJSPGIU2Jz6QZhNKjWcB3PgVaJX5AaFGgOql/9YUxTyZSlghjT83Fig4xoy6lgs0o/NSwhdEJGrOeoIpKZIJvfOkNnThmiKNaulEVz9fdERqQxUxm6Tkns2Cx7ufif10ttdB1kXCWpZYouFkWpQDZG+eNoyDWjVkwdIVRzdyuiY6IJtS6eigvBX355lbQv6j6u+w+XtcZtEUcZTuAUzsGHK2jAPTShBRTG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwCmdY1P</latexit><latexit sha1_base64="2QPV4A8c6OULTnNjF3NLP9mQq18=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMCxPBjcX42yutrW9sbpW3Kzu7e/sH1cOjtolTTVmLxiLW3ZAYJrhiLcutYN1EMyJDwTrh5C73O09MGx6rRztNWCDJSPGIU2Jz6QZhNKjWcB3PgVaJX5AaFGgOql/9YUxTyZSlghjT83Fig4xoy6lgs0o/NSwhdEJGrOeoIpKZIJvfOkNnThmiKNaulEVz9fdERqQxUxm6Tkns2Cx7ufif10ttdB1kXCWpZYouFkWpQDZG+eNoyDWjVkwdIVRzdyuiY6IJtS6eigvBX355lbQv6j6u+w+XtcZtEUcZTuAUzsGHK2jAPTShBRTG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwCmdY1P</latexit>

to the 1st order
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for Kerr:

� : r = 0
<latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit>

`aDaQ
(1)
. = 0

<latexit sha1_base64="rEzVTOp2W+/VGaqBVS/2WZc89iU=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUE3QlEXLluwD2jTMJnetEMnD2YmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733eDFnUlnWt1FYWV1b3yhulra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2Nb6d++xGEZFH4oCYxOAEZhsxnlCgtueZRDzjvkzuX4EY/rdhnmVvF19hyzbJVtWbAy8TOSRnlqLvmV28Q0SSAUFFOpOzaVqyclAjFKIes1EskxISOyRC6moYkAOmkswcyfKqVAfYjoStUeKb+nkhJIOUk8HRnQNRILnpT8T+vmyj/yklZGCcKQjpf5CccqwhP08ADJoAqPtGEUMH0rZiOiCBU6cxKOgR78eVl0jqv2lbVblyUazd5HEV0jE5QBdnoEtXQPaqjJqIoQ8/oFb0ZT8aL8W58zFsLRj5ziP7A+PwBltmUcA==</latexit><latexit sha1_base64="rEzVTOp2W+/VGaqBVS/2WZc89iU=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUE3QlEXLluwD2jTMJnetEMnD2YmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733eDFnUlnWt1FYWV1b3yhulra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2Nb6d++xGEZFH4oCYxOAEZhsxnlCgtueZRDzjvkzuX4EY/rdhnmVvF19hyzbJVtWbAy8TOSRnlqLvmV28Q0SSAUFFOpOzaVqyclAjFKIes1EskxISOyRC6moYkAOmkswcyfKqVAfYjoStUeKb+nkhJIOUk8HRnQNRILnpT8T+vmyj/yklZGCcKQjpf5CccqwhP08ADJoAqPtGEUMH0rZiOiCBU6cxKOgR78eVl0jqv2lbVblyUazd5HEV0jE5QBdnoEtXQPaqjJqIoQ8/oFb0ZT8aL8W58zFsLRj5ziP7A+PwBltmUcA==</latexit><latexit sha1_base64="rEzVTOp2W+/VGaqBVS/2WZc89iU=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUE3QlEXLluwD2jTMJnetEMnD2YmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733eDFnUlnWt1FYWV1b3yhulra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2Nb6d++xGEZFH4oCYxOAEZhsxnlCgtueZRDzjvkzuX4EY/rdhnmVvF19hyzbJVtWbAy8TOSRnlqLvmV28Q0SSAUFFOpOzaVqyclAjFKIes1EskxISOyRC6moYkAOmkswcyfKqVAfYjoStUeKb+nkhJIOUk8HRnQNRILnpT8T+vmyj/yklZGCcKQjpf5CccqwhP08ADJoAqPtGEUMH0rZiOiCBU6cxKOgR78eVl0jqv2lbVblyUazd5HEV0jE5QBdnoEtXQPaqjJqIoQ8/oFb0ZT8aL8W58zFsLRj5ziP7A+PwBltmUcA==</latexit><latexit sha1_base64="rEzVTOp2W+/VGaqBVS/2WZc89iU=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUE3QlEXLluwD2jTMJnetEMnD2YmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733eDFnUlnWt1FYWV1b3yhulra2d3b3zP2DlowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2Nb6d++xGEZFH4oCYxOAEZhsxnlCgtueZRDzjvkzuX4EY/rdhnmVvF19hyzbJVtWbAy8TOSRnlqLvmV28Q0SSAUFFOpOzaVqyclAjFKIes1EskxISOyRC6moYkAOmkswcyfKqVAfYjoStUeKb+nkhJIOUk8HRnQNRILnpT8T+vmyj/yklZGCcKQjpf5CccqwhP08ADJoAqPtGEUMH0rZiOiCBU6cxKOgR78eVl0jqv2lbVblyUazd5HEV0jE5QBdnoEtXQPaqjJqIoQ8/oFb0ZT8aL8W58zFsLRj5ziP7A+PwBltmUcA==</latexit>

F (1)
. = 0

<latexit sha1_base64="VFdnTzTexaww8Eyezlp6iJ3asE0=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyERQTdCURCXFewD2hgm00k7dPJgZiLUEPwVNy4Ucet/uPNvnLZZaOuBC4dz7uXee/yEM6ls+9tYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fm0fS8pZRBuKKU7biaA49Dlt+cOrsd96oEKyOLpTo4S6Ie5HLGAEKy155n7WJZij6/w+qzrHuWehC2R7ZsW27AnQPHEKUoECdc/86vZikoY0UoRjKTuOnSg3w0Ixwmle7qaSJpgMcZ92NI1wSKWbTa7P0ZFWeiiIha5IoYn6eyLDoZSj0NedIVYDOeuNxf+8TqqCczdjUZIqGpHpoiDlSMVoHAXqMUGJ4iNNMBFM34rIAAtMlA6srENwZl+eJ80Ty7Et5/a0Urss4ijBARxCFRw4gxrcQB0aQOARnuEV3own48V4Nz6mrQtGMbMHf2B8/gC6q5Nv</latexit><latexit sha1_base64="VFdnTzTexaww8Eyezlp6iJ3asE0=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyERQTdCURCXFewD2hgm00k7dPJgZiLUEPwVNy4Ucet/uPNvnLZZaOuBC4dz7uXee/yEM6ls+9tYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fm0fS8pZRBuKKU7biaA49Dlt+cOrsd96oEKyOLpTo4S6Ie5HLGAEKy155n7WJZij6/w+qzrHuWehC2R7ZsW27AnQPHEKUoECdc/86vZikoY0UoRjKTuOnSg3w0Ixwmle7qaSJpgMcZ92NI1wSKWbTa7P0ZFWeiiIha5IoYn6eyLDoZSj0NedIVYDOeuNxf+8TqqCczdjUZIqGpHpoiDlSMVoHAXqMUGJ4iNNMBFM34rIAAtMlA6srENwZl+eJ80Ty7Et5/a0Urss4ijBARxCFRw4gxrcQB0aQOARnuEV3own48V4Nz6mrQtGMbMHf2B8/gC6q5Nv</latexit><latexit sha1_base64="VFdnTzTexaww8Eyezlp6iJ3asE0=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyERQTdCURCXFewD2hgm00k7dPJgZiLUEPwVNy4Ucet/uPNvnLZZaOuBC4dz7uXee/yEM6ls+9tYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fm0fS8pZRBuKKU7biaA49Dlt+cOrsd96oEKyOLpTo4S6Ie5HLGAEKy155n7WJZij6/w+qzrHuWehC2R7ZsW27AnQPHEKUoECdc/86vZikoY0UoRjKTuOnSg3w0Ixwmle7qaSJpgMcZ92NI1wSKWbTa7P0ZFWeiiIha5IoYn6eyLDoZSj0NedIVYDOeuNxf+8TqqCczdjUZIqGpHpoiDlSMVoHAXqMUGJ4iNNMBFM34rIAAtMlA6srENwZl+eJ80Ty7Et5/a0Urss4ijBARxCFRw4gxrcQB0aQOARnuEV3own48V4Nz6mrQtGMbMHf2B8/gC6q5Nv</latexit><latexit sha1_base64="VFdnTzTexaww8Eyezlp6iJ3asE0=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyERQTdCURCXFewD2hgm00k7dPJgZiLUEPwVNy4Ucet/uPNvnLZZaOuBC4dz7uXee/yEM6ls+9tYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fm0fS8pZRBuKKU7biaA49Dlt+cOrsd96oEKyOLpTo4S6Ie5HLGAEKy155n7WJZij6/w+qzrHuWehC2R7ZsW27AnQPHEKUoECdc/86vZikoY0UoRjKTuOnSg3w0Ixwmle7qaSJpgMcZ92NI1wSKWbTa7P0ZFWeiiIha5IoYn6eyLDoZSj0NedIVYDOeuNxf+8TqqCczdjUZIqGpHpoiDlSMVoHAXqMUGJ4iNNMBFM34rIAAtMlA6srENwZl+eJ80Ty7Et5/a0Urss4ijBARxCFRw4gxrcQB0aQOARnuEV3own48V4Nz6mrQtGMbMHf2B8/gC6q5Nv</latexit>
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� : r = 0
<latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit><latexit sha1_base64="fA3CRU6fIo/4XqsFiICoAQICVYg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUAShqAePFewHpKFsttt26SYbdidCCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXphIYdB1v53Cyura+kZxs7S1vbO7V94/aBqVasYbTEml2yE1XIqYN1Cg5O1EcxqFkrfC0e3Ubz1xbYSKH3Gc8CCig1j0BaNoJb9zxyXSK6Kv3W654lbdGcgy8XJSgRz1bvmr01MsjXiMTFJjfM9NMMioRsEkn5Q6qeEJZSM64L6lMY24CbLZyRNyYpUe6SttK0YyU39PZDQyZhyFtjOiODSL3lT8z/NT7F8GmYiTFHnM5ov6qSSoyPR/0hOaM5RjSyjTwt5K2JBqytCmVLIheIsvL5PmWdVzq97DeaV2k8dRhCM4hlPw4AJqcA91aAADBc/wCm8OOi/Ou/Mxby04+cwh/IHz+QMBnpBn</latexit>



Application: binary black holes coalescence, after  a common horizon has 
been formed it may be well approximated by our perturbed NEH. Then our  
fluxes (times 2) describe absorbed energy, momentum, …



Killing horizon  to the 2nd order

`

-dim null surface
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n+ 1
<latexit sha1_base64="ifhm4B4iz0ur/VZpIXk6Yjyvn44=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoiBT0WvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlB3nh9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCtYY1i</latexit><latexit sha1_base64="ifhm4B4iz0ur/VZpIXk6Yjyvn44=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoiBT0WvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlB3nh9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCtYY1i</latexit><latexit sha1_base64="ifhm4B4iz0ur/VZpIXk6Yjyvn44=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoiBT0WvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlB3nh9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCtYY1i</latexit><latexit sha1_base64="ifhm4B4iz0ur/VZpIXk6Yjyvn44=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoiBT0WvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlB3nh9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVj236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCtYY1i</latexit>

Extremal

ra`
b =: !a`

b
<latexit sha1_base64="lY5ROcmSQHCKRbz+cVG8n3PKOxo=">AAACCXicbVDLSgNBEJz1GeNr1aOXwSB4CrsiKIIQ9OIxgnlANobeSScZMju7zMwKIeTqxV/x4kERr/6BN//GSbKIJhY0FFXddHeFieDaeN6Xs7C4tLyymlvLr29sbm27O7tVHaeKYYXFIlb1EDQKLrFiuBFYTxRCFAqshf2rsV+7R6V5LG/NIMFmBF3JO5yBsVLLpYGEUEALAhTiLqQX5zSII+z+KC234BW9Ceg88TNSIBnKLfczaMcsjVAaJkDrhu8lpjkEZTgTOMoHqcYEWB+62LBUQoS6OZx8MqKHVmnTTqxsSUMn6u+JIURaD6LQdkZgenrWG4v/eY3UdM6aQy6T1KBk00WdVFAT03EstM0VMiMGlgBT3N5KWQ8UMGPDy9sQ/NmX50n1uOh7Rf/mpFC6zOLIkX1yQI6IT05JiVyTMqkQRh7IE3khr86j8+y8Oe/T1gUnm9kjf+B8fAOFwZmT</latexit><latexit sha1_base64="lY5ROcmSQHCKRbz+cVG8n3PKOxo=">AAACCXicbVDLSgNBEJz1GeNr1aOXwSB4CrsiKIIQ9OIxgnlANobeSScZMju7zMwKIeTqxV/x4kERr/6BN//GSbKIJhY0FFXddHeFieDaeN6Xs7C4tLyymlvLr29sbm27O7tVHaeKYYXFIlb1EDQKLrFiuBFYTxRCFAqshf2rsV+7R6V5LG/NIMFmBF3JO5yBsVLLpYGEUEALAhTiLqQX5zSII+z+KC234BW9Ceg88TNSIBnKLfczaMcsjVAaJkDrhu8lpjkEZTgTOMoHqcYEWB+62LBUQoS6OZx8MqKHVmnTTqxsSUMn6u+JIURaD6LQdkZgenrWG4v/eY3UdM6aQy6T1KBk00WdVFAT03EstM0VMiMGlgBT3N5KWQ8UMGPDy9sQ/NmX50n1uOh7Rf/mpFC6zOLIkX1yQI6IT05JiVyTMqkQRh7IE3khr86j8+y8Oe/T1gUnm9kjf+B8fAOFwZmT</latexit><latexit sha1_base64="lY5ROcmSQHCKRbz+cVG8n3PKOxo=">AAACCXicbVDLSgNBEJz1GeNr1aOXwSB4CrsiKIIQ9OIxgnlANobeSScZMju7zMwKIeTqxV/x4kERr/6BN//GSbKIJhY0FFXddHeFieDaeN6Xs7C4tLyymlvLr29sbm27O7tVHaeKYYXFIlb1EDQKLrFiuBFYTxRCFAqshf2rsV+7R6V5LG/NIMFmBF3JO5yBsVLLpYGEUEALAhTiLqQX5zSII+z+KC234BW9Ceg88TNSIBnKLfczaMcsjVAaJkDrhu8lpjkEZTgTOMoHqcYEWB+62LBUQoS6OZx8MqKHVmnTTqxsSUMn6u+JIURaD6LQdkZgenrWG4v/eY3UdM6aQy6T1KBk00WdVFAT03EstM0VMiMGlgBT3N5KWQ8UMGPDy9sQ/NmX50n1uOh7Rf/mpFC6zOLIkX1yQI6IT05JiVyTMqkQRh7IE3khr86j8+y8Oe/T1gUnm9kjf+B8fAOFwZmT</latexit><latexit sha1_base64="lY5ROcmSQHCKRbz+cVG8n3PKOxo=">AAACCXicbVDLSgNBEJz1GeNr1aOXwSB4CrsiKIIQ9OIxgnlANobeSScZMju7zMwKIeTqxV/x4kERr/6BN//GSbKIJhY0FFXddHeFieDaeN6Xs7C4tLyymlvLr29sbm27O7tVHaeKYYXFIlb1EDQKLrFiuBFYTxRCFAqshf2rsV+7R6V5LG/NIMFmBF3JO5yBsVLLpYGEUEALAhTiLqQX5zSII+z+KC234BW9Ceg88TNSIBnKLfczaMcsjVAaJkDrhu8lpjkEZTgTOMoHqcYEWB+62LBUQoS6OZx8MqKHVmnTTqxsSUMn6u+JIURaD6LQdkZgenrWG4v/eY3UdM6aQy6T1KBk00WdVFAT03EstM0VMiMGlgBT3N5KWQ8UMGPDy9sQ/NmX50n1uOh7Rf/mpFC6zOLIkX1yQI6IT05JiVyTMqkQRh7IE3khr86j8+y8Oe/T1gUnm9kjf+B8fAOFwZmT</latexit>

rotation 1-form

gAB

gab,ra
<latexit sha1_base64="uB0Hlf/D5j/nfQSQRA9IklXxxIk=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4kJKIoMeiF48V7Ae0IUy223bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBVcG8/7dtbWNza3tks75d29/YND9+i4qZNMUdagiUhUO0LNBJesYbgRrJ0qhnEkWCsa3c/81pgpzRP5ZCYpC2IcSN7nFI2VQtcdhDlG00vSlRgJDDF0K17Vm4OsEr8gFShQD92vbi+hWcykoQK17vheaoIcleFUsGm5m2mWIh3hgHUslRgzHeTzy6fk3Co90k+ULWnIXP09kWOs9SSObGeMZqiXvZn4n9fJTP82yLlMM8MkXSzqZ4KYhMxiID2uGDViYglSxe2thA5RITU2rLINwV9+eZU0r6q+V/Ufryu1uyKOEpzCGVyADzdQgweoQwMojOEZXuHNyZ0X5935WLSuOcXMCfyB8/kD8bCTMg==</latexit><latexit sha1_base64="uB0Hlf/D5j/nfQSQRA9IklXxxIk=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4kJKIoMeiF48V7Ae0IUy223bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBVcG8/7dtbWNza3tks75d29/YND9+i4qZNMUdagiUhUO0LNBJesYbgRrJ0qhnEkWCsa3c/81pgpzRP5ZCYpC2IcSN7nFI2VQtcdhDlG00vSlRgJDDF0K17Vm4OsEr8gFShQD92vbi+hWcykoQK17vheaoIcleFUsGm5m2mWIh3hgHUslRgzHeTzy6fk3Co90k+ULWnIXP09kWOs9SSObGeMZqiXvZn4n9fJTP82yLlMM8MkXSzqZ4KYhMxiID2uGDViYglSxe2thA5RITU2rLINwV9+eZU0r6q+V/Ufryu1uyKOEpzCGVyADzdQgweoQwMojOEZXuHNyZ0X5935WLSuOcXMCfyB8/kD8bCTMg==</latexit><latexit sha1_base64="uB0Hlf/D5j/nfQSQRA9IklXxxIk=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4kJKIoMeiF48V7Ae0IUy223bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBVcG8/7dtbWNza3tks75d29/YND9+i4qZNMUdagiUhUO0LNBJesYbgRrJ0qhnEkWCsa3c/81pgpzRP5ZCYpC2IcSN7nFI2VQtcdhDlG00vSlRgJDDF0K17Vm4OsEr8gFShQD92vbi+hWcykoQK17vheaoIcleFUsGm5m2mWIh3hgHUslRgzHeTzy6fk3Co90k+ULWnIXP09kWOs9SSObGeMZqiXvZn4n9fJTP82yLlMM8MkXSzqZ4KYhMxiID2uGDViYglSxe2thA5RITU2rLINwV9+eZU0r6q+V/Ufryu1uyKOEpzCGVyADzdQgweoQwMojOEZXuHNyZ0X5935WLSuOcXMCfyB8/kD8bCTMg==</latexit><latexit sha1_base64="uB0Hlf/D5j/nfQSQRA9IklXxxIk=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4kJKIoMeiF48V7Ae0IUy223bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBVcG8/7dtbWNza3tks75d29/YND9+i4qZNMUdagiUhUO0LNBJesYbgRrJ0qhnEkWCsa3c/81pgpzRP5ZCYpC2IcSN7nFI2VQtcdhDlG00vSlRgJDDF0K17Vm4OsEr8gFShQD92vbi+hWcykoQK17vheaoIcleFUsGm5m2mWIh3hgHUslRgzHeTzy6fk3Co90k+ULWnIXP09kWOs9SSObGeMZqiXvZn4n9fJTP82yLlMM8MkXSzqZ4KYhMxiID2uGDViYglSxe2thA5RITU2rLINwV9+eZU0r6q+V/Ufryu1uyKOEpzCGVyADzdQgweoQwMojOEZXuHNyZ0X5935WLSuOcXMCfyB8/kD8bCTMg==</latexit>

!A

(n)r(A!B) + !A!B � 1

2
(n)RAB

<latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit>

+
1

n
⇤gAB

<latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit>

(n)rA
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

(n)RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

the first extremity equation:

SAB
<latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit>

SAB :=
1

2
LngAB

<latexit sha1_base64="EmPGceAYrKtKjtPIAN0nZki+1zY=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRclaQIiiDUunHhoqJ9QBPCZDpph04mYWYilJAvcOOvuHGhiFvX7vwbp2kW2nrgwuGce7n3Hj9mVCrL+jaWlldW19ZLG+XNre2dXXNvvyOjRGDSxhGLRM9HkjDKSVtRxUgvFgSFPiNdf3w19bsPREga8Xs1iYkboiGnAcVIackzq/DOSy+b2fmFEwiEUztL61nqYMTgTeZxOMxdz6xYNSsHXCR2QSqgQMszv5xBhJOQcIUZkrJvW7FyUyQUxYxkZSeRJEZ4jIakrylHIZFumr+TwapWBjCIhC6uYK7+nkhRKOUk9HVniNRIzntT8T+vn6jgzE0pjxNFOJ4tChIGVQSn2cABFQQrNtEEYUH1rRCPkI5F6QTLOgR7/uVF0qnXbKtm355UGs0ijhI4BEfgGNjgFDTANWiBNsDgETyDV/BmPBkvxrvxMWtdMoqZA/AHxucPweSbSg==</latexit><latexit sha1_base64="EmPGceAYrKtKjtPIAN0nZki+1zY=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRclaQIiiDUunHhoqJ9QBPCZDpph04mYWYilJAvcOOvuHGhiFvX7vwbp2kW2nrgwuGce7n3Hj9mVCrL+jaWlldW19ZLG+XNre2dXXNvvyOjRGDSxhGLRM9HkjDKSVtRxUgvFgSFPiNdf3w19bsPREga8Xs1iYkboiGnAcVIackzq/DOSy+b2fmFEwiEUztL61nqYMTgTeZxOMxdz6xYNSsHXCR2QSqgQMszv5xBhJOQcIUZkrJvW7FyUyQUxYxkZSeRJEZ4jIakrylHIZFumr+TwapWBjCIhC6uYK7+nkhRKOUk9HVniNRIzntT8T+vn6jgzE0pjxNFOJ4tChIGVQSn2cABFQQrNtEEYUH1rRCPkI5F6QTLOgR7/uVF0qnXbKtm355UGs0ijhI4BEfgGNjgFDTANWiBNsDgETyDV/BmPBkvxrvxMWtdMoqZA/AHxucPweSbSg==</latexit><latexit sha1_base64="EmPGceAYrKtKjtPIAN0nZki+1zY=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRclaQIiiDUunHhoqJ9QBPCZDpph04mYWYilJAvcOOvuHGhiFvX7vwbp2kW2nrgwuGce7n3Hj9mVCrL+jaWlldW19ZLG+XNre2dXXNvvyOjRGDSxhGLRM9HkjDKSVtRxUgvFgSFPiNdf3w19bsPREga8Xs1iYkboiGnAcVIackzq/DOSy+b2fmFEwiEUztL61nqYMTgTeZxOMxdz6xYNSsHXCR2QSqgQMszv5xBhJOQcIUZkrJvW7FyUyQUxYxkZSeRJEZ4jIakrylHIZFumr+TwapWBjCIhC6uYK7+nkhRKOUk9HVniNRIzntT8T+vn6jgzE0pjxNFOJ4tChIGVQSn2cABFQQrNtEEYUH1rRCPkI5F6QTLOgR7/uVF0qnXbKtm355UGs0ijhI4BEfgGNjgFDTANWiBNsDgETyDV/BmPBkvxrvxMWtdMoqZA/AHxucPweSbSg==</latexit><latexit sha1_base64="EmPGceAYrKtKjtPIAN0nZki+1zY=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRclaQIiiDUunHhoqJ9QBPCZDpph04mYWYilJAvcOOvuHGhiFvX7vwbp2kW2nrgwuGce7n3Hj9mVCrL+jaWlldW19ZLG+XNre2dXXNvvyOjRGDSxhGLRM9HkjDKSVtRxUgvFgSFPiNdf3w19bsPREga8Xs1iYkboiGnAcVIackzq/DOSy+b2fmFEwiEUztL61nqYMTgTeZxOMxdz6xYNSsHXCR2QSqgQMszv5xBhJOQcIUZkrJvW7FyUyQUxYxkZSeRJEZ4jIakrylHIZFumr+TwapWBjCIhC6uYK7+nkhRKOUk9HVniNRIzntT8T+vn6jgzE0pjxNFOJ4tChIGVQSn2cABFQQrNtEEYUH1rRCPkI5F6QTLOgR7/uVF0qnXbKtm355UGs0ijhI4BEfgGNjgFDTANWiBNsDgETyDV/BmPBkvxrvxMWtdMoqZA/AHxucPweSbSg==</latexit>

n
<latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit>

SAB;C
C � S;AB � 2S(B

CRAC)
<latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit>

+3!(AS;B) � 3!CSAB;C
<latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit>

�2!(ASB)C
;C + 2SC(A!

C
B); � 2!C

;BSAC
<latexit sha1_base64="7tLpfZl4wOuyJjqgLZr4KgpegpI="></latexit><latexit sha1_base64="7tLpfZl4wOuyJjqgLZr4KgpegpI="></latexit><latexit sha1_base64="7tLpfZl4wOuyJjqgLZr4KgpegpI="></latexit><latexit sha1_base64="7tLpfZl4wOuyJjqgLZr4KgpegpI="></latexit>

�!A!BS + !C!
CSAB

<latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

+2SCDRACBD + 2!CSC;(AB)
<latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit>

the second extremity equation:
Kolanowski, Lewandowski, Szereszewski 2019

Lucietti, Li 2016, 

Hajicek 1970’s,    
Isenberg, Moncrief 1983,   
Ashtekar, Beetle, JL 2001,   
JL, Pawlowski 2004 
Kunduri, Lucietti 2013 (Liv. Rev.)

qAB ⌘ gAB
<latexit sha1_base64="XK4bUpmy0AhJsGMw6TZCZjwziPw=">AAAB/HicdVDLSsNAFJ3UV62vaJduBovgKiQ1tHVX68ZlBWsLbQiT6aQdOnl0ZlIIof6KGxeKuPVD3Pk3TtoKKnrgwplz7mXuPV7MqJCm+aEV1tY3NreK26Wd3b39A/3w6E5ECcekgyMW8Z6HBGE0JB1JJSO9mBMUeIx0vclV7ndnhAsahbcyjYkToFFIfYqRVJKrl6dudtmaD8g0oTM4WjxcvWIaF41a1a5B0zDNulW1clKt2+c2tJSSowJWaLv6+2AY4SQgocQMCdG3zFg6GeKSYkbmpUEiSIzwBI1IX9EQBUQ42WL5OTxVyhD6EVcVSrhQv09kKBAiDTzVGSA5Fr+9XPzL6yfSbzgZDeNEkhAvP/ITBmUE8yTgkHKCJUsVQZhTtSvEY8QRliqvkgrh61L4P7mrGpZpWDd2pdlaxVEEx+AEnAEL1EETXIM26AAMUvAAnsCzdq89ai/a67K1oK1myuAHtLdPzEaU3Q==</latexit><latexit sha1_base64="XK4bUpmy0AhJsGMw6TZCZjwziPw=">AAAB/HicdVDLSsNAFJ3UV62vaJduBovgKiQ1tHVX68ZlBWsLbQiT6aQdOnl0ZlIIof6KGxeKuPVD3Pk3TtoKKnrgwplz7mXuPV7MqJCm+aEV1tY3NreK26Wd3b39A/3w6E5ECcekgyMW8Z6HBGE0JB1JJSO9mBMUeIx0vclV7ndnhAsahbcyjYkToFFIfYqRVJKrl6dudtmaD8g0oTM4WjxcvWIaF41a1a5B0zDNulW1clKt2+c2tJSSowJWaLv6+2AY4SQgocQMCdG3zFg6GeKSYkbmpUEiSIzwBI1IX9EQBUQ42WL5OTxVyhD6EVcVSrhQv09kKBAiDTzVGSA5Fr+9XPzL6yfSbzgZDeNEkhAvP/ITBmUE8yTgkHKCJUsVQZhTtSvEY8QRliqvkgrh61L4P7mrGpZpWDd2pdlaxVEEx+AEnAEL1EETXIM26AAMUvAAnsCzdq89ai/a67K1oK1myuAHtLdPzEaU3Q==</latexit><latexit sha1_base64="XK4bUpmy0AhJsGMw6TZCZjwziPw=">AAAB/HicdVDLSsNAFJ3UV62vaJduBovgKiQ1tHVX68ZlBWsLbQiT6aQdOnl0ZlIIof6KGxeKuPVD3Pk3TtoKKnrgwplz7mXuPV7MqJCm+aEV1tY3NreK26Wd3b39A/3w6E5ECcekgyMW8Z6HBGE0JB1JJSO9mBMUeIx0vclV7ndnhAsahbcyjYkToFFIfYqRVJKrl6dudtmaD8g0oTM4WjxcvWIaF41a1a5B0zDNulW1clKt2+c2tJSSowJWaLv6+2AY4SQgocQMCdG3zFg6GeKSYkbmpUEiSIzwBI1IX9EQBUQ42WL5OTxVyhD6EVcVSrhQv09kKBAiDTzVGSA5Fr+9XPzL6yfSbzgZDeNEkhAvP/ITBmUE8yTgkHKCJUsVQZhTtSvEY8QRliqvkgrh61L4P7mrGpZpWDd2pdlaxVEEx+AEnAEL1EETXIM26AAMUvAAnsCzdq89ai/a67K1oK1myuAHtLdPzEaU3Q==</latexit><latexit sha1_base64="XK4bUpmy0AhJsGMw6TZCZjwziPw=">AAAB/HicdVDLSsNAFJ3UV62vaJduBovgKiQ1tHVX68ZlBWsLbQiT6aQdOnl0ZlIIof6KGxeKuPVD3Pk3TtoKKnrgwplz7mXuPV7MqJCm+aEV1tY3NreK26Wd3b39A/3w6E5ECcekgyMW8Z6HBGE0JB1JJSO9mBMUeIx0vclV7ndnhAsahbcyjYkToFFIfYqRVJKrl6dudtmaD8g0oTM4WjxcvWIaF41a1a5B0zDNulW1clKt2+c2tJSSowJWaLv6+2AY4SQgocQMCdG3zFg6GeKSYkbmpUEiSIzwBI1IX9EQBUQ42WL5OTxVyhD6EVcVSrhQv09kKBAiDTzVGSA5Fr+9XPzL6yfSbzgZDeNEkhAvP/ITBmUE8yTgkHKCJUsVQZhTtSvEY8QRliqvkgrh61L4P7mrGpZpWDd2pdlaxVEEx+AEnAEL1EETXIM26AAMUvAAnsCzdq89ai/a67K1oK1myuAHtLdPzEaU3Q==</latexit>



gµ⌫dx
µdx⌫ :=

The Near Horizon Geometry spacetime 
   

Given      dimensional manifold        endowed with                         such thatn
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

gAB ,!A
<latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit>

(n)r(A!B) + !A!B � 1

2
(n)RAB

<latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

Define on

gABdx
AdxB�

<latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit>

Then
(n+2)Gµ⌫ + ⇤gµ⌫ = 0

<latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit>

Pawłowski, JL, Jezierski 2004, 
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n
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<latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit>
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<latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit>

 Kundt 1961, Real  2003, 

S ⇥ R⇥ R
<latexit sha1_base64="VczAMkWWjgwJ8v1KtGdVAcT1KMk=">AAACEXicbVC7TsMwFHXKq5RXgJHFokLqVCUICcYKFsby6ENqospxndaq40T2DVIV9RdY+BUWBhBiZWPjb3DaDNByJEvH59yre+8JEsE1OM63VVpZXVvfKG9WtrZ3dvfs/YO2jlNFWYvGIlbdgGgmuGQt4CBYN1GMRIFgnWB8lfudB6Y0j+U9TBLmR2QoecgpASP17VrmUSLw3dQDHjHtRQRGQZDdLv37dtWpOzPgZeIWpIoKNPv2lzeIaRoxCVQQrXuuk4CfEQWcCjateKlmCaFjMmQ9QyUx4/xsdtEUnxhlgMNYmScBz9TfHRmJtJ5EganMN9SLXi7+5/VSCC/8jMskBSbpfFCYCgwxzuPBA64YBTExhFDFza6YjogiFEyIFROCu3jyMmmf1l2n7t6cVRuXRRxldISOUQ256Bw10DVqohai6BE9o1f0Zj1ZL9a79TEvLVlFzyH6A+vzB+8tnlY=</latexit><latexit sha1_base64="VczAMkWWjgwJ8v1KtGdVAcT1KMk=">AAACEXicbVC7TsMwFHXKq5RXgJHFokLqVCUICcYKFsby6ENqospxndaq40T2DVIV9RdY+BUWBhBiZWPjb3DaDNByJEvH59yre+8JEsE1OM63VVpZXVvfKG9WtrZ3dvfs/YO2jlNFWYvGIlbdgGgmuGQt4CBYN1GMRIFgnWB8lfudB6Y0j+U9TBLmR2QoecgpASP17VrmUSLw3dQDHjHtRQRGQZDdLv37dtWpOzPgZeIWpIoKNPv2lzeIaRoxCVQQrXuuk4CfEQWcCjateKlmCaFjMmQ9QyUx4/xsdtEUnxhlgMNYmScBz9TfHRmJtJ5EganMN9SLXi7+5/VSCC/8jMskBSbpfFCYCgwxzuPBA64YBTExhFDFza6YjogiFEyIFROCu3jyMmmf1l2n7t6cVRuXRRxldISOUQ256Bw10DVqohai6BE9o1f0Zj1ZL9a79TEvLVlFzyH6A+vzB+8tnlY=</latexit><latexit sha1_base64="VczAMkWWjgwJ8v1KtGdVAcT1KMk=">AAACEXicbVC7TsMwFHXKq5RXgJHFokLqVCUICcYKFsby6ENqospxndaq40T2DVIV9RdY+BUWBhBiZWPjb3DaDNByJEvH59yre+8JEsE1OM63VVpZXVvfKG9WtrZ3dvfs/YO2jlNFWYvGIlbdgGgmuGQt4CBYN1GMRIFgnWB8lfudB6Y0j+U9TBLmR2QoecgpASP17VrmUSLw3dQDHjHtRQRGQZDdLv37dtWpOzPgZeIWpIoKNPv2lzeIaRoxCVQQrXuuk4CfEQWcCjateKlmCaFjMmQ9QyUx4/xsdtEUnxhlgMNYmScBz9TfHRmJtJ5EganMN9SLXi7+5/VSCC/8jMskBSbpfFCYCgwxzuPBA64YBTExhFDFza6YjogiFEyIFROCu3jyMmmf1l2n7t6cVRuXRRxldISOUQ256Bw10DVqohai6BE9o1f0Zj1ZL9a79TEvLVlFzyH6A+vzB+8tnlY=</latexit><latexit sha1_base64="VczAMkWWjgwJ8v1KtGdVAcT1KMk=">AAACEXicbVC7TsMwFHXKq5RXgJHFokLqVCUICcYKFsby6ENqospxndaq40T2DVIV9RdY+BUWBhBiZWPjb3DaDNByJEvH59yre+8JEsE1OM63VVpZXVvfKG9WtrZ3dvfs/YO2jlNFWYvGIlbdgGgmuGQt4CBYN1GMRIFgnWB8lfudB6Y0j+U9TBLmR2QoecgpASP17VrmUSLw3dQDHjHtRQRGQZDdLv37dtWpOzPgZeIWpIoKNPv2lzeIaRoxCVQQrXuuk4CfEQWcCjateKlmCaFjMmQ9QyUx4/xsdtEUnxhlgMNYmScBz9TfHRmJtJ5EganMN9SLXi7+5/VSCC/8jMskBSbpfFCYCgwxzuPBA64YBTExhFDFza6YjogiFEyIFROCu3jyMmmf1l2n7t6cVRuXRRxldISOUQ256Bw10DVqohai6BE9o1f0Zj1ZL9a79TEvLVlFzyH6A+vzB+8tnlY=</latexit>

S
<latexit sha1_base64="388jyTWy7lVhePoEDZtBWSGjrus=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0s0l3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqKGvQWMSqHaBmgkvWMNwI1k4UwygQrBWMbmd+64kpzWP5aCYJ8yMcSB5yisZK7axLUZCHaa9ccavuHGSVeDmpQI56r/zV7cc0jZg0VKDWHc9NjJ+hMpwKNi11U80SpCMcsI6lEiOm/Wx+75ScWaVPwljZkobM1d8TGUZaT6LAdkZohnrZm4n/eZ3UhNd+xmWSGibpYlGYCmJiMnue9Lli1IiJJUgVt7cSOkSF1NiISjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODaAg4Ble4c0ZOy/Ou/OxaC04+cwx/IHz+QO8NY/B</latexit><latexit sha1_base64="388jyTWy7lVhePoEDZtBWSGjrus=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0s0l3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqKGvQWMSqHaBmgkvWMNwI1k4UwygQrBWMbmd+64kpzWP5aCYJ8yMcSB5yisZK7axLUZCHaa9ccavuHGSVeDmpQI56r/zV7cc0jZg0VKDWHc9NjJ+hMpwKNi11U80SpCMcsI6lEiOm/Wx+75ScWaVPwljZkobM1d8TGUZaT6LAdkZohnrZm4n/eZ3UhNd+xmWSGibpYlGYCmJiMnue9Lli1IiJJUgVt7cSOkSF1NiISjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODaAg4Ble4c0ZOy/Ou/OxaC04+cwx/IHz+QO8NY/B</latexit><latexit sha1_base64="388jyTWy7lVhePoEDZtBWSGjrus=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0s0l3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqKGvQWMSqHaBmgkvWMNwI1k4UwygQrBWMbmd+64kpzWP5aCYJ8yMcSB5yisZK7axLUZCHaa9ccavuHGSVeDmpQI56r/zV7cc0jZg0VKDWHc9NjJ+hMpwKNi11U80SpCMcsI6lEiOm/Wx+75ScWaVPwljZkobM1d8TGUZaT6LAdkZohnrZm4n/eZ3UhNd+xmWSGibpYlGYCmJiMnue9Lli1IiJJUgVt7cSOkSF1NiISjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODaAg4Ble4c0ZOy/Ou/OxaC04+cwx/IHz+QO8NY/B</latexit><latexit sha1_base64="388jyTWy7lVhePoEDZtBWSGjrus=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0s0l3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1HGqKGvQWMSqHaBmgkvWMNwI1k4UwygQrBWMbmd+64kpzWP5aCYJ8yMcSB5yisZK7axLUZCHaa9ccavuHGSVeDmpQI56r/zV7cc0jZg0VKDWHc9NjJ+hMpwKNi11U80SpCMcsI6lEiOm/Wx+75ScWaVPwljZkobM1d8TGUZaT6LAdkZohnrZm4n/eZ3UhNd+xmWSGibpYlGYCmJiMnue9Lli1IiJJUgVt7cSOkSF1NiISjYEb/nlVdK8qHpu1bu/rNRu8jiKcAKncA4eXEEN7qAODaAg4Ble4c0ZOy/Ou/OxaC04+cwx/IHz+QO8NY/B</latexit>

SAB = 0
<latexit sha1_base64="CvY1C4GF8uVWJUCfPtxK027SDL8=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPQ8+YYHIQYrx4jGgWSIbQ0+kkTXoWu3uEMOQnvHhQxKu/482/sbMIKvqg4PFeFVX1/FhwpTH+sJaWV1bX1jMb2c2t7Z3d3N5+Q0WJpKxOIxHJlk8UEzxkdc21YK1YMhL4gjX90eXUb94zqXgU3upxzLyADELe55RoI7VuuulFdXKOu7k8tstlXCgUEbaL2HXdkiH41C2VHeTYeIY8LFDr5t47vYgmAQs1FUSptoNj7aVEak4Fm2Q7iWIxoSMyYG1DQxIw5aWzeyfo2Cg91I+kqVCjmfp9IiWBUuPAN50B0UP125uKf3ntRPdLXsrDONEspPNF/UQgHaHp86jHJaNajA0hVHJzK6JDIgnVJqKsCeHrU/Q/abi2g23nupCvVBdxZOAQjuAEHDiDClxBDepAQcADPMGzdWc9Wi/W67x1yVrMHMAPWG+fmD6PrQ==</latexit><latexit sha1_base64="CvY1C4GF8uVWJUCfPtxK027SDL8=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPQ8+YYHIQYrx4jGgWSIbQ0+kkTXoWu3uEMOQnvHhQxKu/482/sbMIKvqg4PFeFVX1/FhwpTH+sJaWV1bX1jMb2c2t7Z3d3N5+Q0WJpKxOIxHJlk8UEzxkdc21YK1YMhL4gjX90eXUb94zqXgU3upxzLyADELe55RoI7VuuulFdXKOu7k8tstlXCgUEbaL2HXdkiH41C2VHeTYeIY8LFDr5t47vYgmAQs1FUSptoNj7aVEak4Fm2Q7iWIxoSMyYG1DQxIw5aWzeyfo2Cg91I+kqVCjmfp9IiWBUuPAN50B0UP125uKf3ntRPdLXsrDONEspPNF/UQgHaHp86jHJaNajA0hVHJzK6JDIgnVJqKsCeHrU/Q/abi2g23nupCvVBdxZOAQjuAEHDiDClxBDepAQcADPMGzdWc9Wi/W67x1yVrMHMAPWG+fmD6PrQ==</latexit><latexit sha1_base64="CvY1C4GF8uVWJUCfPtxK027SDL8=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPQ8+YYHIQYrx4jGgWSIbQ0+kkTXoWu3uEMOQnvHhQxKu/482/sbMIKvqg4PFeFVX1/FhwpTH+sJaWV1bX1jMb2c2t7Z3d3N5+Q0WJpKxOIxHJlk8UEzxkdc21YK1YMhL4gjX90eXUb94zqXgU3upxzLyADELe55RoI7VuuulFdXKOu7k8tstlXCgUEbaL2HXdkiH41C2VHeTYeIY8LFDr5t47vYgmAQs1FUSptoNj7aVEak4Fm2Q7iWIxoSMyYG1DQxIw5aWzeyfo2Cg91I+kqVCjmfp9IiWBUuPAN50B0UP125uKf3ntRPdLXsrDONEspPNF/UQgHaHp86jHJaNajA0hVHJzK6JDIgnVJqKsCeHrU/Q/abi2g23nupCvVBdxZOAQjuAEHDiDClxBDepAQcADPMGzdWc9Wi/W67x1yVrMHMAPWG+fmD6PrQ==</latexit><latexit sha1_base64="CvY1C4GF8uVWJUCfPtxK027SDL8=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPQ8+YYHIQYrx4jGgWSIbQ0+kkTXoWu3uEMOQnvHhQxKu/482/sbMIKvqg4PFeFVX1/FhwpTH+sJaWV1bX1jMb2c2t7Z3d3N5+Q0WJpKxOIxHJlk8UEzxkdc21YK1YMhL4gjX90eXUb94zqXgU3upxzLyADELe55RoI7VuuulFdXKOu7k8tstlXCgUEbaL2HXdkiH41C2VHeTYeIY8LFDr5t47vYgmAQs1FUSptoNj7aVEak4Fm2Q7iWIxoSMyYG1DQxIw5aWzeyfo2Cg91I+kqVCjmfp9IiWBUuPAN50B0UP125uKf3ntRPdLXsrDONEspPNF/UQgHaHp86jHJaNajA0hVHJzK6JDIgnVJqKsCeHrU/Q/abi2g23nupCvVBdxZOAQjuAEHDiDClxBDepAQcADPMGzdWc9Wi/W67x1yVrMHMAPWG+fmD6PrQ==</latexit>

and

and is an extremal Killing horizonH =
<latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit>

S ⇥ R⇥ {v = 0}
<latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit>

K = v@v � u@u, L = @u
<latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit>

and non-extremal at the same time



The Near Horizon Geometry equation in 4d

- a compact 2-manifold equipped with:

gABdx
AdxB

<latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit>

-  a metric tensor, !Adx
A

<latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit>

-  a  1-form

r(A!B) + !A!B +
1

2
(⇤�K)gAB = 0

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmc BpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmc BpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmc BpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmc BpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit> -  the Gauss curvature
⇤

<latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8X NUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8X NUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8X NUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8X NUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit>

-  the cosmological constant

(2)
<latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit>

40

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO 8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO 8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO 8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO 8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>



d! =: dArea rotation pseudo scalar⌦

The integrability conditions

gAB = mAm̄B + m̄AmB AreaBC = i(m̄BmC � m̄CmB)d
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K � ⇤

3
+ i⌦
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3

<latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>
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3

<latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit>
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First  integrability condition:

Second  integrability condition:

Dobkowski-Ryłko, Kamiński, JL, Szereszewski  2018
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NHG equation for genus > 0

Suppose (gAB ,!A)

and satisfy the NHG equation: 

r(A!B) + !A!B +
1

2
(⇤�K)gAB = 0

Theorem

;

are defined on a compact 2-manifold  

Suppose 
�E(S)  0

Then K = ⇤  0, !A = 0

Dobkowski-Ryłko, Kamiński, JL, Szereszewski 2018
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NHG solutions for genus =0    

axial  
symmetry )
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JL, Pawłowski  2002, 

only partial results known:
Existence of non-symmetric solutions ?

Chruściel, Szybka, 
Tod 2017

generalized to the Einstein-Maxwell case 
generalized to the Einstein-Yang-Mills case  Kunduri, J. Lucietti 2009

)
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

K = ⇤ � 0, !A = 0
<latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit>

Chruściel, Reall, Tod 2005

Applications to filing gaps in the BH uniqueness theorems Chruściel, Costa,  
Heusler 2012

the linearised  equation about axisymmetric solution admits  
only axisymmetric solutions - partly numeric

(n)r[A!B] = 0
<latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit>

(non-rotating) 

uniqueness! no more solutions! 
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gAB , !A
<latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit>

gextremal Kerr
AB , !extremal Kerr

A
<latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>

S = S2
<latexit sha1_base64="txkkTvymH7NH5tFTg1o31E+zADE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvXis1H5AE8pku22XbjZhdyOU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhYng2rjut7O2vrG5tV3YKe7u7R8clo6OWzpOFWVNGotYdULUTHDJmoYbwTqJYhiFgrXD8d3Mbz8xpXksH80kYUGEQ8kHnKKxkp/5FAVpTG8avWqvVHYr7hxklXg5KUOOeq/05fdjmkZMGipQ667nJibIUBlOBZsW/VSzBOkYh6xrqcSI6SCb3zwl51bpk0GsbElD5urviQwjrSdRaDsjNCO97M3E/7xuagbXQcZlkhom6WLRIBXExGQWAOlzxagRE0uQKm5vJXSECqmxMRVtCN7yy6ukVa14bsV7uCzXbvM4CnAKZ3ABHlxBDe6hDk2gkMAzvMKbkzovzrvzsWhdc/KZE/gD5/MHE9KRCg==</latexit><latexit sha1_base64="txkkTvymH7NH5tFTg1o31E+zADE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvXis1H5AE8pku22XbjZhdyOU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhYng2rjut7O2vrG5tV3YKe7u7R8clo6OWzpOFWVNGotYdULUTHDJmoYbwTqJYhiFgrXD8d3Mbz8xpXksH80kYUGEQ8kHnKKxkp/5FAVpTG8avWqvVHYr7hxklXg5KUOOeq/05fdjmkZMGipQ667nJibIUBlOBZsW/VSzBOkYh6xrqcSI6SCb3zwl51bpk0GsbElD5urviQwjrSdRaDsjNCO97M3E/7xuagbXQcZlkhom6WLRIBXExGQWAOlzxagRE0uQKm5vJXSECqmxMRVtCN7yy6ukVa14bsV7uCzXbvM4CnAKZ3ABHlxBDe6hDk2gkMAzvMKbkzovzrvzsWhdc/KZE/gD5/MHE9KRCg==</latexit><latexit sha1_base64="txkkTvymH7NH5tFTg1o31E+zADE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvXis1H5AE8pku22XbjZhdyOU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhYng2rjut7O2vrG5tV3YKe7u7R8clo6OWzpOFWVNGotYdULUTHDJmoYbwTqJYhiFgrXD8d3Mbz8xpXksH80kYUGEQ8kHnKKxkp/5FAVpTG8avWqvVHYr7hxklXg5KUOOeq/05fdjmkZMGipQ667nJibIUBlOBZsW/VSzBOkYh6xrqcSI6SCb3zwl51bpk0GsbElD5urviQwjrSdRaDsjNCO97M3E/7xuagbXQcZlkhom6WLRIBXExGQWAOlzxagRE0uQKm5vJXSECqmxMRVtCN7yy6ukVa14bsV7uCzXbvM4CnAKZ3ABHlxBDe6hDk2gkMAzvMKbkzovzrvzsWhdc/KZE/gD5/MHE9KRCg==</latexit><latexit sha1_base64="txkkTvymH7NH5tFTg1o31E+zADE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvXis1H5AE8pku22XbjZhdyOU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhYng2rjut7O2vrG5tV3YKe7u7R8clo6OWzpOFWVNGotYdULUTHDJmoYbwTqJYhiFgrXD8d3Mbz8xpXksH80kYUGEQ8kHnKKxkp/5FAVpTG8avWqvVHYr7hxklXg5KUOOeq/05fdjmkZMGipQ667nJibIUBlOBZsW/VSzBOkYh6xrqcSI6SCb3zwl51bpk0GsbElD5urviQwjrSdRaDsjNCO97M3E/7xuagbXQcZlkhom6WLRIBXExGQWAOlzxagRE0uQKm5vJXSECqmxMRVtCN7yy6ukVa14bsV7uCzXbvM4CnAKZ3ABHlxBDe6hDk2gkMAzvMKbkzovzrvzsWhdc/KZE/gD5/MHE9KRCg==</latexit>

JL, Buk 2020, 

JL, Pawłowski  2002, 

a unique candidate for the symmetry generator: i
⇣
X(1,0) �X(0,1)

⌘

<latexit sha1_base64="WDkmkHBOXz8t4VMJwrmJiTchCAI=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VooZZEBF0W3bisYB/QxDKZTtqhkwczN0IJ+QA3/oobF4q49QPc+TdO2iy09cDA4ZxzuXOPGwmuwDS/jcLK6tr6RnGztLW9s7tX3j/oqDCWlLVpKELZc4liggesDRwE60WSEd8VrOtOrjO/+8Ck4mFwB9OIOT4ZBdzjlICWBuUKtwXzoIpx7z6pWnWzlp5mzKxbtdSWfDSGmk6ZDXMGvEysnFRQjtag/GUPQxr7LAAqiFJ9y4zASYgETgVLS3asWETohIxYX9OA+Ew5yeyYFJ9oZYi9UOoXAJ6pvycS4is19V2d9AmM1aKXif95/Ri8SyfhQRQDC+h8kRcLDCHOmsFDLhkFMdWEUMn1XzEdE0ko6P5KugRr8eRl0jlrWGbDuj2vNK/yOoroCB2jKrLQBWqiG9RCbUTRI3pGr+jNeDJejHfjYx4tGPnMIfoD4/MHlxaYyQ==</latexit><latexit sha1_base64="WDkmkHBOXz8t4VMJwrmJiTchCAI=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VooZZEBF0W3bisYB/QxDKZTtqhkwczN0IJ+QA3/oobF4q49QPc+TdO2iy09cDA4ZxzuXOPGwmuwDS/jcLK6tr6RnGztLW9s7tX3j/oqDCWlLVpKELZc4liggesDRwE60WSEd8VrOtOrjO/+8Ck4mFwB9OIOT4ZBdzjlICWBuUKtwXzoIpx7z6pWnWzlp5mzKxbtdSWfDSGmk6ZDXMGvEysnFRQjtag/GUPQxr7LAAqiFJ9y4zASYgETgVLS3asWETohIxYX9OA+Ew5yeyYFJ9oZYi9UOoXAJ6pvycS4is19V2d9AmM1aKXif95/Ri8SyfhQRQDC+h8kRcLDCHOmsFDLhkFMdWEUMn1XzEdE0ko6P5KugRr8eRl0jlrWGbDuj2vNK/yOoroCB2jKrLQBWqiG9RCbUTRI3pGr+jNeDJejHfjYx4tGPnMIfoD4/MHlxaYyQ==</latexit><latexit sha1_base64="WDkmkHBOXz8t4VMJwrmJiTchCAI=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VooZZEBF0W3bisYB/QxDKZTtqhkwczN0IJ+QA3/oobF4q49QPc+TdO2iy09cDA4ZxzuXOPGwmuwDS/jcLK6tr6RnGztLW9s7tX3j/oqDCWlLVpKELZc4liggesDRwE60WSEd8VrOtOrjO/+8Ck4mFwB9OIOT4ZBdzjlICWBuUKtwXzoIpx7z6pWnWzlp5mzKxbtdSWfDSGmk6ZDXMGvEysnFRQjtag/GUPQxr7LAAqiFJ9y4zASYgETgVLS3asWETohIxYX9OA+Ew5yeyYFJ9oZYi9UOoXAJ6pvycS4is19V2d9AmM1aKXif95/Ri8SyfhQRQDC+h8kRcLDCHOmsFDLhkFMdWEUMn1XzEdE0ko6P5KugRr8eRl0jlrWGbDuj2vNK/yOoroCB2jKrLQBWqiG9RCbUTRI3pGr+jNeDJejHfjYx4tGPnMIfoD4/MHlxaYyQ==</latexit><latexit sha1_base64="WDkmkHBOXz8t4VMJwrmJiTchCAI=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VooZZEBF0W3bisYB/QxDKZTtqhkwczN0IJ+QA3/oobF4q49QPc+TdO2iy09cDA4ZxzuXOPGwmuwDS/jcLK6tr6RnGztLW9s7tX3j/oqDCWlLVpKELZc4liggesDRwE60WSEd8VrOtOrjO/+8Ck4mFwB9OIOT4ZBdzjlICWBuUKtwXzoIpx7z6pWnWzlp5mzKxbtdSWfDSGmk6ZDXMGvEysnFRQjtag/GUPQxr7LAAqiFJ9y4zASYgETgVLS3asWETohIxYX9OA+Ew5yeyYFJ9oZYi9UOoXAJ6pvycS4is19V2d9AmM1aKXif95/Ri8SyfhQRQDC+h8kRcLDCHOmsFDLhkFMdWEUMn1XzEdE0ko6P5KugRr8eRl0jlrWGbDuj2vNK/yOoroCB2jKrLQBWqiG9RCbUTRI3pGr+jNeDJejHfjYx4tGPnMIfoD4/MHlxaYyQ==</latexit>
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Uniqueness of the extremal Kerr horizon 
to the second order 

SupposeS
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

= S2
<latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit>

gAB ,!A, SAB
<latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit>

axial symmetry,  
the first and the second extremality equation with             ,

Kolanowski, JL, Szereszewski 2019

JL, Pawłowski 2003,
Lucietti, Li 2016

⇤ = 0
<latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit>

and satisfy all the following as.:   

SA
A > 0

<latexit sha1_base64="eiOpIkeGwdMvt4KQ8BlxzNl3GMM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU/S6sVjRfsB27Vk07QNzSZLkhXKsj/DiwdFvPprvPlvTNs9aOuDgcd7M8zMC2POtHHdb6ewsrq2vlHcLG1t7+zulfcPWlomitAmkVyqTog15UzQpmGG006sKI5CTtvh+Gbqt5+o0kyKBzOJaRDhoWADRrCxkn/fS+tZmj3Wr9xeueJW3RnQMvFyUoEcjV75q9uXJImoMIRjrX3PjU2QYmUY4TQrdRNNY0zGeEh9SwWOqA7S2ckZOrFKHw2ksiUMmqm/J1IcaT2JQtsZYTPSi95U/M/zEzO4DFIm4sRQQeaLBglHRqLp/6jPFCWGTyzBRDF7KyIjrDAxNqWSDcFbfHmZtM6qnlv17s4rtes8jiIcwTGcggcXUINbaEATCEh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/rxuQ2A==</latexit><latexit sha1_base64="eiOpIkeGwdMvt4KQ8BlxzNl3GMM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU/S6sVjRfsB27Vk07QNzSZLkhXKsj/DiwdFvPprvPlvTNs9aOuDgcd7M8zMC2POtHHdb6ewsrq2vlHcLG1t7+zulfcPWlomitAmkVyqTog15UzQpmGG006sKI5CTtvh+Gbqt5+o0kyKBzOJaRDhoWADRrCxkn/fS+tZmj3Wr9xeueJW3RnQMvFyUoEcjV75q9uXJImoMIRjrX3PjU2QYmUY4TQrdRNNY0zGeEh9SwWOqA7S2ckZOrFKHw2ksiUMmqm/J1IcaT2JQtsZYTPSi95U/M/zEzO4DFIm4sRQQeaLBglHRqLp/6jPFCWGTyzBRDF7KyIjrDAxNqWSDcFbfHmZtM6qnlv17s4rtes8jiIcwTGcggcXUINbaEATCEh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/rxuQ2A==</latexit><latexit sha1_base64="eiOpIkeGwdMvt4KQ8BlxzNl3GMM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU/S6sVjRfsB27Vk07QNzSZLkhXKsj/DiwdFvPprvPlvTNs9aOuDgcd7M8zMC2POtHHdb6ewsrq2vlHcLG1t7+zulfcPWlomitAmkVyqTog15UzQpmGG006sKI5CTtvh+Gbqt5+o0kyKBzOJaRDhoWADRrCxkn/fS+tZmj3Wr9xeueJW3RnQMvFyUoEcjV75q9uXJImoMIRjrX3PjU2QYmUY4TQrdRNNY0zGeEh9SwWOqA7S2ckZOrFKHw2ksiUMmqm/J1IcaT2JQtsZYTPSi95U/M/zEzO4DFIm4sRQQeaLBglHRqLp/6jPFCWGTyzBRDF7KyIjrDAxNqWSDcFbfHmZtM6qnlv17s4rtes8jiIcwTGcggcXUINbaEATCEh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/rxuQ2A==</latexit><latexit sha1_base64="eiOpIkeGwdMvt4KQ8BlxzNl3GMM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQU/S6sVjRfsB27Vk07QNzSZLkhXKsj/DiwdFvPprvPlvTNs9aOuDgcd7M8zMC2POtHHdb6ewsrq2vlHcLG1t7+zulfcPWlomitAmkVyqTog15UzQpmGG006sKI5CTtvh+Gbqt5+o0kyKBzOJaRDhoWADRrCxkn/fS+tZmj3Wr9xeueJW3RnQMvFyUoEcjV75q9uXJImoMIRjrX3PjU2QYmUY4TQrdRNNY0zGeEh9SwWOqA7S2ckZOrFKHw2ksiUMmqm/J1IcaT2JQtsZYTPSi95U/M/zEzO4DFIm4sRQQeaLBglHRqLp/6jPFCWGTyzBRDF7KyIjrDAxNqWSDcFbfHmZtM6qnlv17s4rtes8jiIcwTGcggcXUINbaEATCEh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/rxuQ2A==</latexit>

Then, gAB ,!A, SAB
<latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit>

correspond to the extremal Kerr solution. 

Generalisation to the Kerr-Newman is also available. 

and .



The integrability condition in a new role

 2 = K � ⇤

3
+ i⌦ 6= 0

<latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit>

Dobkowski-Ryłko,  Pawłowski, JL 2018
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and
,

<latexit sha1_base64="p9XONfmIVvolH0IdigLgNq2pILI=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSS1tvRS8ePFSwH9CWstlu2qWbbNidKDX0l3jxoIhXf4o3/42btoKKPhh4vDfDzDwvElyDbX9YmZXVtfWN7GZua3tnN1/Y229pGSvKmlQKqToe0UzwkDWBg2CdSDESeIK1vclF6rdvmdJchjcwjVg/IKOQ+5wSMNKgkO9dMR8UH42BKCXvBoWiXTqrVdxyBdsl2646rpMSt1o+LWPHKCmKaInGoPDeG0oaBywEKojWXceOoJ8QBZwKNsv1Ys0iQidkxLqGhiRgup/MD5/hY6MMsS+VqRDwXP0+kZBA62ngmc6AwFj/9lLxL68bg1/rJzyMYmAhXSzyY4FB4jQFPOSKURBTQwhV3NyK6ZgoQsFklTMhfH2K/yctt+TYJee6XKyfL+PIokN0hE6Qg6qoji5RAzURRTF6QE/o2bq3Hq0X63XRmrGWMwfoB6y3T5hFk7M=</latexit><latexit sha1_base64="p9XONfmIVvolH0IdigLgNq2pILI=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSS1tvRS8ePFSwH9CWstlu2qWbbNidKDX0l3jxoIhXf4o3/42btoKKPhh4vDfDzDwvElyDbX9YmZXVtfWN7GZua3tnN1/Y229pGSvKmlQKqToe0UzwkDWBg2CdSDESeIK1vclF6rdvmdJchjcwjVg/IKOQ+5wSMNKgkO9dMR8UH42BKCXvBoWiXTqrVdxyBdsl2646rpMSt1o+LWPHKCmKaInGoPDeG0oaBywEKojWXceOoJ8QBZwKNsv1Ys0iQidkxLqGhiRgup/MD5/hY6MMsS+VqRDwXP0+kZBA62ngmc6AwFj/9lLxL68bg1/rJzyMYmAhXSzyY4FB4jQFPOSKURBTQwhV3NyK6ZgoQsFklTMhfH2K/yctt+TYJee6XKyfL+PIokN0hE6Qg6qoji5RAzURRTF6QE/o2bq3Hq0X63XRmrGWMwfoB6y3T5hFk7M=</latexit><latexit sha1_base64="p9XONfmIVvolH0IdigLgNq2pILI=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSS1tvRS8ePFSwH9CWstlu2qWbbNidKDX0l3jxoIhXf4o3/42btoKKPhh4vDfDzDwvElyDbX9YmZXVtfWN7GZua3tnN1/Y229pGSvKmlQKqToe0UzwkDWBg2CdSDESeIK1vclF6rdvmdJchjcwjVg/IKOQ+5wSMNKgkO9dMR8UH42BKCXvBoWiXTqrVdxyBdsl2646rpMSt1o+LWPHKCmKaInGoPDeG0oaBywEKojWXceOoJ8QBZwKNsv1Ys0iQidkxLqGhiRgup/MD5/hY6MMsS+VqRDwXP0+kZBA62ngmc6AwFj/9lLxL68bg1/rJzyMYmAhXSzyY4FB4jQFPOSKURBTQwhV3NyK6ZgoQsFklTMhfH2K/yctt+TYJee6XKyfL+PIokN0hE6Qg6qoji5RAzURRTF6QE/o2bq3Hq0X63XRmrGWMwfoB6y3T5hFk7M=</latexit><latexit sha1_base64="p9XONfmIVvolH0IdigLgNq2pILI=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSS1tvRS8ePFSwH9CWstlu2qWbbNidKDX0l3jxoIhXf4o3/42btoKKPhh4vDfDzDwvElyDbX9YmZXVtfWN7GZua3tnN1/Y229pGSvKmlQKqToe0UzwkDWBg2CdSDESeIK1vclF6rdvmdJchjcwjVg/IKOQ+5wSMNKgkO9dMR8UH42BKCXvBoWiXTqrVdxyBdsl2646rpMSt1o+LWPHKCmKaInGoPDeG0oaBywEKojWXceOoJ8QBZwKNsv1Ys0iQidkxLqGhiRgup/MD5/hY6MMsS+VqRDwXP0+kZBA62ngmc6AwFj/9lLxL68bg1/rJzyMYmAhXSzyY4FB4jQFPOSKURBTQwhV3NyK6ZgoQsFklTMhfH2K/yctt+TYJee6XKyfL+PIokN0hE6Qg6qoji5RAzURRTF6QE/o2bq3Hq0X63XRmrGWMwfoB6y3T5hFk7M=</latexit>

the non-extremal Killing horizon to the 2nd order  
is of the Petrov type D 

✓
K � ⇤

3
+ i⌦

◆� 1
3

<latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit><latexit sha1_base64="FKP/vcKNCZRwBfcaHxAfGVNOq6o=">AAACInicbVDLSgNBEJz1bXxFPXoZDEJEDLsqqDfRi6CggjFCNobZSW8yZPbBTK8Qlv0WL/6KFw+KehL8GCdxD5pYMFBUVdPT5cVSaLTtT2tsfGJyanpmtjA3v7C4VFxeudFRojhUeSQjdesxDVKEUEWBEm5jBSzwJNS87knfr92D0iIKr7EXQyNg7VD4gjM0UrN4SF0JPpbPtl1fMZ6652a2xbJ0N9sS7kUAbUZdJdod3LxL84zTd7NmsWRX7AHoKHFyUiI5LpvFd7cV8SSAELlkWtcdO8ZGyhQKLiEruImGmPEua0Pd0JAFoBvp4MSMbhilRf1ImRciHai/J1IWaN0LPJMMGHb0sNcX//PqCfoHjVSEcYIQ8p9FfiIpRrTfF20JBRxlzxDGlTB/pbzDTA1oWi2YEpzhk0fJzU7FsSvO1V7p6DivY4askXVSJg7ZJ0fklFySKuHkgTyRF/JqPVrP1pv18RMds/KZVfIH1tc3u4yjzw==</latexit>

m̄Am̄B(2)rA
(2)rB
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Therefore we call  it: the type D equation. 

d! =: dArea⌦ gAB = mAm̄B + m̄AmB

AreaBC = i(m̄BmC � m̄CmB)d
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recall:

Gauge transformations: !0
A = !A + f,A
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The type D equation on g>0 compact surfaces
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No-hair theorem for axisymmetric solutions to the  
type D equation on topological sphere S. 

The family of axisymmetric solutions of the  type D 
equation with (or without) cosmological constant defined 
on a topological sphere can be parametrized by two 
numbers  (A,J): 
the area and angular momentum, respectively. They take  
the following   values in               :                              R+ ⇥ R

Theorem 2 (no-hair):
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Rigidity of a bifurcated Petrov type D horizon
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m̄Am̄B(2)rA
(2)rB

<latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit>

m̄Am̄B(2)rA
(2)rB

<latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit><latexit sha1_base64="zC/nMvxHsze7ZaUCbhRvmrk8olc=">AAACG3icbZDLSgMxFIYz9VbrbdSlm8Ei1E2ZKYIu27pxWcFeoDfOpGkbmmSGJCOUYd7Dja/ixoUirgQXvo1pO4K2/hD48p9zSM7vh4wq7bpfVmZtfWNzK7ud29nd2z+wD48aKogkJnUcsEC2fFCEUUHqmmpGWqEkwH1Gmv7kelZv3hOpaCDu9DQkXQ4jQYcUgzZW3y51fJAxT3qVH6jGSS8ulM6TjgCfQb+ydK/27bxbdOdyVsFLIY9S1fr2R2cQ4IgToTEDpdqeG+puDFJTzEiS60SKhIAnMCJtgwI4Ud14vlvinBln4AwDaY7Qztz9PREDV2rKfdPJQY/Vcm1m/ldrR3p41Y2pCCNNBF48NIyYowNnFpQzoJJgzaYGAEtq/urgMUjA2sSZMyF4yyuvQqNU9Nyid3uRL1fTOLLoBJ2iAvLQJSqjG1RDdYTRA3pCL+jVerSerTfrfdGasdKZY/RH1uc3DeihYQ==</latexit>

✓
K � ⇤

3
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◆� 1
3

<latexit sha1_base64="nHiYRopRDXSCyXw5HYuQ+RL2wOM=">AAACInicbVDLSgNBEJyNrxhfUY9eBoOgh4RdFdSb6EVQMIKJQjaG2UlvMjj7YKZXCMt+ixd/xYsHRT0JfoyTZA++CgaKqmp6urxYCo22/WEVJianpmeKs6W5+YXFpfLySlNHieLQ4JGM1LXHNEgRQgMFSriOFbDAk3Dl3R4P/as7UFpE4SUOYmgHrBcKX3CGRuqUD6grwcfN06rrK8ZT98zMdlmW7mRV4Z4H0GPUVaLXx62bNM84QzfrlCt2zR6B/iVOTiokR71TfnO7EU8CCJFLpnXLsWNsp0yh4BKykptoiBm/ZT1oGRqyAHQ7HZ2Y0Q2jdKkfKfNCpCP1+0TKAq0HgWeSAcO+/u0Nxf+8VoL+fjsVYZwghHy8yE8kxYgO+6JdoYCjHBjCuBLmr5T3makBTaslU4Lz++S/pLldc+yac7FbOTzK6yiSNbJONolD9sghOSF10iCc3JNH8kxerAfryXq13sfRgpXPrJIfsD6/AL7Qo9E=</latexit><latexit sha1_base64="nHiYRopRDXSCyXw5HYuQ+RL2wOM=">AAACInicbVDLSgNBEJyNrxhfUY9eBoOgh4RdFdSb6EVQMIKJQjaG2UlvMjj7YKZXCMt+ixd/xYsHRT0JfoyTZA++CgaKqmp6urxYCo22/WEVJianpmeKs6W5+YXFpfLySlNHieLQ4JGM1LXHNEgRQgMFSriOFbDAk3Dl3R4P/as7UFpE4SUOYmgHrBcKX3CGRuqUD6grwcfN06rrK8ZT98zMdlmW7mRV4Z4H0GPUVaLXx62bNM84QzfrlCt2zR6B/iVOTiokR71TfnO7EU8CCJFLpnXLsWNsp0yh4BKykptoiBm/ZT1oGRqyAHQ7HZ2Y0Q2jdKkfKfNCpCP1+0TKAq0HgWeSAcO+/u0Nxf+8VoL+fjsVYZwghHy8yE8kxYgO+6JdoYCjHBjCuBLmr5T3makBTaslU4Lz++S/pLldc+yac7FbOTzK6yiSNbJONolD9sghOSF10iCc3JNH8kxerAfryXq13sfRgpXPrJIfsD6/AL7Qo9E=</latexit><latexit sha1_base64="nHiYRopRDXSCyXw5HYuQ+RL2wOM=">AAACInicbVDLSgNBEJyNrxhfUY9eBoOgh4RdFdSb6EVQMIKJQjaG2UlvMjj7YKZXCMt+ixd/xYsHRT0JfoyTZA++CgaKqmp6urxYCo22/WEVJianpmeKs6W5+YXFpfLySlNHieLQ4JGM1LXHNEgRQgMFSriOFbDAk3Dl3R4P/as7UFpE4SUOYmgHrBcKX3CGRuqUD6grwcfN06rrK8ZT98zMdlmW7mRV4Z4H0GPUVaLXx62bNM84QzfrlCt2zR6B/iVOTiokR71TfnO7EU8CCJFLpnXLsWNsp0yh4BKykptoiBm/ZT1oGRqyAHQ7HZ2Y0Q2jdKkfKfNCpCP1+0TKAq0HgWeSAcO+/u0Nxf+8VoL+fjsVYZwghHy8yE8kxYgO+6JdoYCjHBjCuBLmr5T3makBTaslU4Lz++S/pLldc+yac7FbOTzK6yiSNbJONolD9sghOSF10iCc3JNH8kxerAfryXq13sfRgpXPrJIfsD6/AL7Qo9E=</latexit><latexit sha1_base64="nHiYRopRDXSCyXw5HYuQ+RL2wOM=">AAACInicbVDLSgNBEJyNrxhfUY9eBoOgh4RdFdSb6EVQMIKJQjaG2UlvMjj7YKZXCMt+ixd/xYsHRT0JfoyTZA++CgaKqmp6urxYCo22/WEVJianpmeKs6W5+YXFpfLySlNHieLQ4JGM1LXHNEgRQgMFSriOFbDAk3Dl3R4P/as7UFpE4SUOYmgHrBcKX3CGRuqUD6grwcfN06rrK8ZT98zMdlmW7mRV4Z4H0GPUVaLXx62bNM84QzfrlCt2zR6B/iVOTiokR71TfnO7EU8CCJFLpnXLsWNsp0yh4BKykptoiBm/ZT1oGRqyAHQ7HZ2Y0Q2jdKkfKfNCpCP1+0TKAq0HgWeSAcO+/u0Nxf+8VoL+fjsVYZwghHy8yE8kxYgO+6JdoYCjHBjCuBLmr5T3makBTaslU4Lz++S/pLldc+yac7FbOTzK6yiSNbJONolD9sghOSF10iCc3JNH8kxerAfryXq13sfRgpXPrJIfsD6/AL7Qo9E=</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

)
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

gAB ,!A
<latexit sha1_base64="0S99wiANnA8RIHA5BX1m5JPiENk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gDWEynbRD5xFmJkqJ/RQ3LhRx65e482+ctllo64ELh3Pu5d57ooRRbTzv2ymsrW9sbhW3Szu7e/sHbvmwrWWqMGlhyaTqRkgTRgVpGWoY6SaKIB4x0onGNzO/80CUplLcm0lCAo6GgsYUI2Ol0C0Pw6zemJ7DvuRkiMI6DN2KV/XmgKvEz0kF5GiG7ld/IHHKiTCYIa17vpeYIEPKUMzItNRPNUkQHqMh6VkqECc6yOanT+GpVQYwlsqWMHCu/p7IENd6wiPbyZEZ6WVvJv7n9VITXwcZFUlqiMCLRXHKoJFwlgMcUEWwYRNLEFbU3grxCCmEjU2rZEPwl19eJe2Lqu9V/bvLSq2Rx1EEx+AEnAEfXIEauAVN0AIYPIJn8ArenCfnxXl3PhatBSefOQJ/4Hz+AMlukwc=</latexit><latexit sha1_base64="0S99wiANnA8RIHA5BX1m5JPiENk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gDWEynbRD5xFmJkqJ/RQ3LhRx65e482+ctllo64ELh3Pu5d57ooRRbTzv2ymsrW9sbhW3Szu7e/sHbvmwrWWqMGlhyaTqRkgTRgVpGWoY6SaKIB4x0onGNzO/80CUplLcm0lCAo6GgsYUI2Ol0C0Pw6zemJ7DvuRkiMI6DN2KV/XmgKvEz0kF5GiG7ld/IHHKiTCYIa17vpeYIEPKUMzItNRPNUkQHqMh6VkqECc6yOanT+GpVQYwlsqWMHCu/p7IENd6wiPbyZEZ6WVvJv7n9VITXwcZFUlqiMCLRXHKoJFwlgMcUEWwYRNLEFbU3grxCCmEjU2rZEPwl19eJe2Lqu9V/bvLSq2Rx1EEx+AEnAEfXIEauAVN0AIYPIJn8ArenCfnxXl3PhatBSefOQJ/4Hz+AMlukwc=</latexit><latexit sha1_base64="0S99wiANnA8RIHA5BX1m5JPiENk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gDWEynbRD5xFmJkqJ/RQ3LhRx65e482+ctllo64ELh3Pu5d57ooRRbTzv2ymsrW9sbhW3Szu7e/sHbvmwrWWqMGlhyaTqRkgTRgVpGWoY6SaKIB4x0onGNzO/80CUplLcm0lCAo6GgsYUI2Ol0C0Pw6zemJ7DvuRkiMI6DN2KV/XmgKvEz0kF5GiG7ld/IHHKiTCYIa17vpeYIEPKUMzItNRPNUkQHqMh6VkqECc6yOanT+GpVQYwlsqWMHCu/p7IENd6wiPbyZEZ6WVvJv7n9VITXwcZFUlqiMCLRXHKoJFwlgMcUEWwYRNLEFbU3grxCCmEjU2rZEPwl19eJe2Lqu9V/bvLSq2Rx1EEx+AEnAEfXIEauAVN0AIYPIJn8ArenCfnxXl3PhatBSefOQJ/4Hz+AMlukwc=</latexit><latexit sha1_base64="0S99wiANnA8RIHA5BX1m5JPiENk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gDWEynbRD5xFmJkqJ/RQ3LhRx65e482+ctllo64ELh3Pu5d57ooRRbTzv2ymsrW9sbhW3Szu7e/sHbvmwrWWqMGlhyaTqRkgTRgVpGWoY6SaKIB4x0onGNzO/80CUplLcm0lCAo6GgsYUI2Ol0C0Pw6zemJ7DvuRkiMI6DN2KV/XmgKvEz0kF5GiG7ld/IHHKiTCYIa17vpeYIEPKUMzItNRPNUkQHqMh6VkqECc6yOanT+GpVQYwlsqWMHCu/p7IENd6wiPbyZEZ6WVvJv7n9VITXwcZFUlqiMCLRXHKoJFwlgMcUEWwYRNLEFbU3grxCCmEjU2rZEPwl19eJe2Lqu9V/bvLSq2Rx1EEx+AEnAEfXIEauAVN0AIYPIJn8ArenCfnxXl3PhatBSefOQJ/4Hz+AMlukwc=</latexit>

axially symmetric

S2
<latexit sha1_base64="D+o2KgmDLYhHRR4JuFuB9bdTam8=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHSMwCyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jOz1NmBeSUcQDTok2UrM5cAfFErZrNVwuVxC2K9h13aoh+MKt1hzk2HiBEqzQGBTf+8OYpiGLNBVEqZ6DE+1lRGpOBZsV+qliCaETMmI9QyMSMuVli1Nn6MwoQxTE0lSk0UL9PpGRUKlp6JvOkOix+u3Nxb+8XqqDqpfxKEk1i+hyUZAKpGM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J23XdrDt3JZL9atVHHk4gVM4BwcuoQ430IAWUBjBAzzBsyWsR+vFel225qzVzDH8gPX2CT67jcU=</latexit><latexit sha1_base64="D+o2KgmDLYhHRR4JuFuB9bdTam8=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHSMwCyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jOz1NmBeSUcQDTok2UrM5cAfFErZrNVwuVxC2K9h13aoh+MKt1hzk2HiBEqzQGBTf+8OYpiGLNBVEqZ6DE+1lRGpOBZsV+qliCaETMmI9QyMSMuVli1Nn6MwoQxTE0lSk0UL9PpGRUKlp6JvOkOix+u3Nxb+8XqqDqpfxKEk1i+hyUZAKpGM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J23XdrDt3JZL9atVHHk4gVM4BwcuoQ430IAWUBjBAzzBsyWsR+vFel225qzVzDH8gPX2CT67jcU=</latexit><latexit sha1_base64="D+o2KgmDLYhHRR4JuFuB9bdTam8=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHSMwCyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jOz1NmBeSUcQDTok2UrM5cAfFErZrNVwuVxC2K9h13aoh+MKt1hzk2HiBEqzQGBTf+8OYpiGLNBVEqZ6DE+1lRGpOBZsV+qliCaETMmI9QyMSMuVli1Nn6MwoQxTE0lSk0UL9PpGRUKlp6JvOkOix+u3Nxb+8XqqDqpfxKEk1i+hyUZAKpGM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J23XdrDt3JZL9atVHHk4gVM4BwcuoQ430IAWUBjBAzzBsyWsR+vFel225qzVzDH8gPX2CT67jcU=</latexit><latexit sha1_base64="D+o2KgmDLYhHRR4JuFuB9bdTam8=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnrGBJNb0IvHSMwCyRB6Oj1Jk56F7h4hDPkELx4U8eoXefNv7CyCij4oeLxXRVU9PxFcaYw/rNza+sbmVn67sLO7t39QPDxqqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/uZ77nXsmFY+jOz1NmBeSUcQDTok2UrM5cAfFErZrNVwuVxC2K9h13aoh+MKt1hzk2HiBEqzQGBTf+8OYpiGLNBVEqZ6DE+1lRGpOBZsV+qliCaETMmI9QyMSMuVli1Nn6MwoQxTE0lSk0UL9PpGRUKlp6JvOkOix+u3Nxb+8XqqDqpfxKEk1i+hyUZAKpGM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J23XdrDt3JZL9atVHHk4gVM4BwcuoQ430IAWUBjBAzzBsyWsR+vFel225qzVzDH8gPX2CT67jcU=</latexit>
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Type horizon as the Hopf  bundle structure   

gAB
<latexit sha1_base64="dEpgC37LEGRq7uJvrsQOjDRVqAk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcYLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1hv3spj7tlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4OsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqaV1UA78a3F9WavU8jiKcwCmcQwBXUIM7aEATCDzCM7zCm6e8F+/d+1i0Frx85hj+wPv8AVlVjvc=</latexit><latexit sha1_base64="dEpgC37LEGRq7uJvrsQOjDRVqAk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcYLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1hv3spj7tlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4OsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqaV1UA78a3F9WavU8jiKcwCmcQwBXUIM7aEATCDzCM7zCm6e8F+/d+1i0Frx85hj+wPv8AVlVjvc=</latexit><latexit sha1_base64="dEpgC37LEGRq7uJvrsQOjDRVqAk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcYLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1hv3spj7tlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4OsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqaV1UA78a3F9WavU8jiKcwCmcQwBXUIM7aEATCDzCM7zCm6e8F+/d+1i0Frx85hj+wPv8AVlVjvc=</latexit><latexit sha1_base64="dEpgC37LEGRq7uJvrsQOjDRVqAk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcYLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWye1hv3spj7tlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4OsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqaV1UA78a3F9WavU8jiKcwCmcQwBXUIM7aEATCDzCM7zCm6e8F+/d+1i0Frx85hj+wPv8AVlVjvc=</latexit>

S
<latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

G
<latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit><latexit sha1_base64="tUjvE4wkWRlcVIxRgxZQP+zWaG8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHm/WMyw==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>R+
<latexit sha1_base64="cDvw0hnyfvtQMMja7ezLWM9xgDE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0W3bisYh/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwrD7H76eNav1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund3UWtcF3WU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+djPlpyip1D+APn8wffhpGP</latexit><latexit sha1_base64="cDvw0hnyfvtQMMja7ezLWM9xgDE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0W3bisYh/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwrD7H76eNav1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund3UWtcF3WU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+djPlpyip1D+APn8wffhpGP</latexit><latexit sha1_base64="cDvw0hnyfvtQMMja7ezLWM9xgDE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0W3bisYh/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwrD7H76eNav1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund3UWtcF3WU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+djPlpyip1D+APn8wffhpGP</latexit><latexit sha1_base64="cDvw0hnyfvtQMMja7ezLWM9xgDE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIsgCGVGBF0W3bisYh/QGUsmzbShmWRIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+grWWqCG0RyaXqhlhTzgRtGWY47SaK4jjktBOOb3K/80SVZlI8mElCgxgPBYsYwcZKvh9jMwrD7H76eNav1ty6OwNaJl5BalCg2a9++QNJ0pgKQzjWuue5iQkyrAwjnE4rfqppgskYD2nPUoFjqoNslnmKTqwyQJFU9gmDZurvjQzHWk/i0E7mGfWil4v/eb3URFdBxkSSGirI/FCUcmQkygtAA6YoMXxiCSaK2ayIjLDCxNiaKrYEb/HLy6R9Xvfcund3UWtcF3WU4QiO4RQ8uIQG3EITWkAggWd4hTcndV6cd+djPlpyip1D+APn8wffhpGP</latexit>

U(1),
<latexit sha1_base64="IxdSwafKI84nD84yuLUc3m/fY50=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYNpCG8pmu2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymsrW9sbhW3Szu7e/sH5cOjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c381hPXRiTqEccpD2I6UCISjKKVfL/qnV/0yhW35s5BVomXkwrkaPTKX91+wrKYK2SSGtPx3BSDCdUomOTTUjczPKVsRAe8Y6miMTfBZH7slJxZpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nxKNgRv+eVV0ryseW7Ne7iq1G/zOIpwAqdQBQ+uoQ730AAfGAh4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/TvaNrw==</latexit><latexit sha1_base64="IxdSwafKI84nD84yuLUc3m/fY50=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYNpCG8pmu2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymsrW9sbhW3Szu7e/sH5cOjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c381hPXRiTqEccpD2I6UCISjKKVfL/qnV/0yhW35s5BVomXkwrkaPTKX91+wrKYK2SSGtPx3BSDCdUomOTTUjczPKVsRAe8Y6miMTfBZH7slJxZpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nxKNgRv+eVV0ryseW7Ne7iq1G/zOIpwAqdQBQ+uoQ730AAfGAh4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/TvaNrw==</latexit><latexit sha1_base64="IxdSwafKI84nD84yuLUc3m/fY50=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYNpCG8pmu2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymsrW9sbhW3Szu7e/sH5cOjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c381hPXRiTqEccpD2I6UCISjKKVfL/qnV/0yhW35s5BVomXkwrkaPTKX91+wrKYK2SSGtPx3BSDCdUomOTTUjczPKVsRAe8Y6miMTfBZH7slJxZpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nxKNgRv+eVV0ryseW7Ne7iq1G/zOIpwAqdQBQ+uoQ730AAfGAh4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/TvaNrw==</latexit><latexit sha1_base64="IxdSwafKI84nD84yuLUc3m/fY50=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpREBD0WvXisYNpCG8pmu2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymsrW9sbhW3Szu7e/sH5cOjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c381hPXRiTqEccpD2I6UCISjKKVfL/qnV/0yhW35s5BVomXkwrkaPTKX91+wrKYK2SSGtPx3BSDCdUomOTTUjczPKVsRAe8Y6miMTfBZH7slJxZpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlGN8FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nxKNgRv+eVV0ryseW7Ne7iq1G/zOIpwAqdQBQ+uoQ730AAfGAh4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/TvaNrw==</latexit>

!a`
a = 

<latexit sha1_base64="M/fmeFHfuelg3O6y6IRKjB8KqPk=">AAAB/nicbVBNS8NAEN34WetXVDx5CRbBU0lE0ItQ9OKxgv2AJobJdtou3WTD7kYooeBf8eJBEa/+Dm/+G7dtDtr6YODx3gwz86KUM6Vd99taWl5ZXVsvbZQ3t7Z3du29/aYSmaTYoIIL2Y5AIWcJNjTTHNupRIgjjq1oeDPxW48oFRPJvR6lGMTQT1iPUdBGCu1DX8TYhxB85PwBrvwhpCmEdsWtulM4i8QrSIUUqIf2l98VNIsx0ZSDUh3PTXWQg9SMchyX/UxhCnQIfewYmkCMKsin54+dE6N0nZ6QphLtTNXfEznESo3iyHTGoAdq3puI/3mdTPcug5wlaaYxobNFvYw7WjiTLJwuk0g1HxkCVDJzq0MHIIFqk1jZhODNv7xImmdVz616d+eV2nURR4kckWNySjxyQWrkltRJg1CSk2fySt6sJ+vFerc+Zq1LVjFzQP7A+vwBM7WVoA==</latexit><latexit sha1_base64="M/fmeFHfuelg3O6y6IRKjB8KqPk=">AAAB/nicbVBNS8NAEN34WetXVDx5CRbBU0lE0ItQ9OKxgv2AJobJdtou3WTD7kYooeBf8eJBEa/+Dm/+G7dtDtr6YODx3gwz86KUM6Vd99taWl5ZXVsvbZQ3t7Z3du29/aYSmaTYoIIL2Y5AIWcJNjTTHNupRIgjjq1oeDPxW48oFRPJvR6lGMTQT1iPUdBGCu1DX8TYhxB85PwBrvwhpCmEdsWtulM4i8QrSIUUqIf2l98VNIsx0ZSDUh3PTXWQg9SMchyX/UxhCnQIfewYmkCMKsin54+dE6N0nZ6QphLtTNXfEznESo3iyHTGoAdq3puI/3mdTPcug5wlaaYxobNFvYw7WjiTLJwuk0g1HxkCVDJzq0MHIIFqk1jZhODNv7xImmdVz616d+eV2nURR4kckWNySjxyQWrkltRJg1CSk2fySt6sJ+vFerc+Zq1LVjFzQP7A+vwBM7WVoA==</latexit><latexit sha1_base64="M/fmeFHfuelg3O6y6IRKjB8KqPk=">AAAB/nicbVBNS8NAEN34WetXVDx5CRbBU0lE0ItQ9OKxgv2AJobJdtou3WTD7kYooeBf8eJBEa/+Dm/+G7dtDtr6YODx3gwz86KUM6Vd99taWl5ZXVsvbZQ3t7Z3du29/aYSmaTYoIIL2Y5AIWcJNjTTHNupRIgjjq1oeDPxW48oFRPJvR6lGMTQT1iPUdBGCu1DX8TYhxB85PwBrvwhpCmEdsWtulM4i8QrSIUUqIf2l98VNIsx0ZSDUh3PTXWQg9SMchyX/UxhCnQIfewYmkCMKsin54+dE6N0nZ6QphLtTNXfEznESo3iyHTGoAdq3puI/3mdTPcug5wlaaYxobNFvYw7WjiTLJwuk0g1HxkCVDJzq0MHIIFqk1jZhODNv7xImmdVz616d+eV2nURR4kckWNySjxyQWrkltRJg1CSk2fySt6sJ+vFerc+Zq1LVjFzQP7A+vwBM7WVoA==</latexit><latexit sha1_base64="M/fmeFHfuelg3O6y6IRKjB8KqPk=">AAAB/nicbVBNS8NAEN34WetXVDx5CRbBU0lE0ItQ9OKxgv2AJobJdtou3WTD7kYooeBf8eJBEa/+Dm/+G7dtDtr6YODx3gwz86KUM6Vd99taWl5ZXVsvbZQ3t7Z3du29/aYSmaTYoIIL2Y5AIWcJNjTTHNupRIgjjq1oeDPxW48oFRPJvR6lGMTQT1iPUdBGCu1DX8TYhxB85PwBrvwhpCmEdsWtulM4i8QrSIUUqIf2l98VNIsx0ZSDUh3PTXWQg9SMchyX/UxhCnQIfewYmkCMKsin54+dE6N0nZ6QphLtTNXfEznESo3iyHTGoAdq3puI/3mdTPcug5wlaaYxobNFvYw7WjiTLJwuk0g1HxkCVDJzq0MHIIFqk1jZhODNv7xImmdVz616d+eV2nURR4kckWNySjxyQWrkltRJg1CSk2fySt6sJ+vFerc+Zq1LVjFzQP7A+vwBM7WVoA==</latexit>

  a principal fiber bundle:

  a connection

rotation pseudo scalar

!a/
<latexit sha1_base64="pu7FBqL/CUKE+9tMXewFcnUPliI=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4qokIeix68VjBfkAbwmS7aZfuZpfdjVJif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXS0a18f1vZ2V1bX1js7RV3t7Z3dt3KwctLTKFSRMLJlQnBk0YTUnTUMNIRyoCPGakHY9upn77gShNRXpvxpKEHAYpTSgGY6XIrfQEJwOI4CzvjUBKmERu1a/5M3jLJChIFRVoRO5Xry9wxklqMAOtu4EvTZiDMhQzMin3Mk0k4BEMSNfSFDjRYT47feKdWKXvJULZSo03U39P5MC1HvPYdnIwQ73oTcX/vG5mkqswp6nMDEnxfFGSMc8Ib5qD16eKYMPGlgBW1N7q4SEowMamVbYhBIsvL5PWeS3wa8HdRbV+XcRRQkfoGJ2iAF2iOrpFDdREGD2iZ/SK3pwn58V5dz7mrStOMXOI/sD5/AFXMpQK</latexit><latexit sha1_base64="pu7FBqL/CUKE+9tMXewFcnUPliI=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4qokIeix68VjBfkAbwmS7aZfuZpfdjVJif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXS0a18f1vZ2V1bX1js7RV3t7Z3dt3KwctLTKFSRMLJlQnBk0YTUnTUMNIRyoCPGakHY9upn77gShNRXpvxpKEHAYpTSgGY6XIrfQEJwOI4CzvjUBKmERu1a/5M3jLJChIFRVoRO5Xry9wxklqMAOtu4EvTZiDMhQzMin3Mk0k4BEMSNfSFDjRYT47feKdWKXvJULZSo03U39P5MC1HvPYdnIwQ73oTcX/vG5mkqswp6nMDEnxfFGSMc8Ib5qD16eKYMPGlgBW1N7q4SEowMamVbYhBIsvL5PWeS3wa8HdRbV+XcRRQkfoGJ2iAF2iOrpFDdREGD2iZ/SK3pwn58V5dz7mrStOMXOI/sD5/AFXMpQK</latexit><latexit sha1_base64="pu7FBqL/CUKE+9tMXewFcnUPliI=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4qokIeix68VjBfkAbwmS7aZfuZpfdjVJif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXS0a18f1vZ2V1bX1js7RV3t7Z3dt3KwctLTKFSRMLJlQnBk0YTUnTUMNIRyoCPGakHY9upn77gShNRXpvxpKEHAYpTSgGY6XIrfQEJwOI4CzvjUBKmERu1a/5M3jLJChIFRVoRO5Xry9wxklqMAOtu4EvTZiDMhQzMin3Mk0k4BEMSNfSFDjRYT47feKdWKXvJULZSo03U39P5MC1HvPYdnIwQ73oTcX/vG5mkqswp6nMDEnxfFGSMc8Ib5qD16eKYMPGlgBW1N7q4SEowMamVbYhBIsvL5PWeS3wa8HdRbV+XcRRQkfoGJ2iAF2iOrpFDdREGD2iZ/SK3pwn58V5dz7mrStOMXOI/sD5/AFXMpQK</latexit><latexit sha1_base64="pu7FBqL/CUKE+9tMXewFcnUPliI=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4qokIeix68VjBfkAbwmS7aZfuZpfdjVJif4oXD4p49Zd489+4bXPQ1gcDj/dmmJkXS0a18f1vZ2V1bX1js7RV3t7Z3dt3KwctLTKFSRMLJlQnBk0YTUnTUMNIRyoCPGakHY9upn77gShNRXpvxpKEHAYpTSgGY6XIrfQEJwOI4CzvjUBKmERu1a/5M3jLJChIFRVoRO5Xry9wxklqMAOtu4EvTZiDMhQzMin3Mk0k4BEMSNfSFDjRYT47feKdWKXvJULZSo03U39P5MC1HvPYdnIwQ73oTcX/vG5mkqswp6nMDEnxfFGSMc8Ib5qD16eKYMPGlgBW1N7q4SEowMamVbYhBIsvL5PWeS3wa8HdRbV+XcRRQkfoGJ2iAF2iOrpFDdREGD2iZ/SK3pwn58V5dz7mrStOMXOI/sD5/AFXMpQK</latexit>

6= 0
<latexit sha1_base64="L82Vj0x4uJcLZAsjraILmRKOXSY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSo6M0XvvdUtmv+DOQZRLkpAw5at3SV6enWZZwhUxSa9uBn2I4pgYFk3xS7GSWp5QNaZ+3HVU04TYcz66dkFOn9EisjSuFZKb+nhjTxNpRErnOhOLALnpT8T+vnWF8FY6FSjPkis0XxZkkqMn0ddIThjOUI0coM8LdStiAGsrQBVR0IQSLLy+Txnkl8CvB/UW5epPHUYBjOIEzCOASqnAHNagDg0d4hld487T34r17H/PWFS+fOYI/8D5/AB57jtA=</latexit><latexit sha1_base64="L82Vj0x4uJcLZAsjraILmRKOXSY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSo6M0XvvdUtmv+DOQZRLkpAw5at3SV6enWZZwhUxSa9uBn2I4pgYFk3xS7GSWp5QNaZ+3HVU04TYcz66dkFOn9EisjSuFZKb+nhjTxNpRErnOhOLALnpT8T+vnWF8FY6FSjPkis0XxZkkqMn0ddIThjOUI0coM8LdStiAGsrQBVR0IQSLLy+Txnkl8CvB/UW5epPHUYBjOIEzCOASqnAHNagDg0d4hld487T34r17H/PWFS+fOYI/8D5/AB57jtA=</latexit><latexit sha1_base64="L82Vj0x4uJcLZAsjraILmRKOXSY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSo6M0XvvdUtmv+DOQZRLkpAw5at3SV6enWZZwhUxSa9uBn2I4pgYFk3xS7GSWp5QNaZ+3HVU04TYcz66dkFOn9EisjSuFZKb+nhjTxNpRErnOhOLALnpT8T+vnWF8FY6FSjPkis0XxZkkqMn0ddIThjOUI0coM8LdStiAGsrQBVR0IQSLLy+Txnkl8CvB/UW5epPHUYBjOIEzCOASqnAHNagDg0d4hld487T34r17H/PWFS+fOYI/8D5/AB57jtA=</latexit><latexit sha1_base64="L82Vj0x4uJcLZAsjraILmRKOXSY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QLGF2MpuMmZ1ZZnqFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSqFRd//9lZW19Y3Ngtbxe2d3b390sFhw+rMMF5nWmrTiqjlUiheR4GSt1LDaRJJ3oyGt1O/+cSNFVo94CjlYUL7SsSCUXRSo6M0XvvdUtmv+DOQZRLkpAw5at3SV6enWZZwhUxSa9uBn2I4pgYFk3xS7GSWp5QNaZ+3HVU04TYcz66dkFOn9EisjSuFZKb+nhjTxNpRErnOhOLALnpT8T+vnWF8FY6FSjPkis0XxZkkqMn0ddIThjOUI0coM8LdStiAGsrQBVR0IQSLLy+Txnkl8CvB/UW5epPHUYBjOIEzCOASqnAHNagDg0d4hld487T34r17H/PWFS+fOYI/8D5/AB57jtA=</latexit>

⇡
<latexit sha1_base64="dh1pHNsb2ZfrHQRzz+MfvblOtFo=">AAAB6nicdVBNSwMxEJ31s9avqkcvwSJ4WrKl1vZW9OKxov2AdinZNG1Ds9klyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5QSy4Nhh/OCura+sbm7mt/PbO7t5+4eCwpaNEUdakkYhUJyCaCS5Z03AjWCdWjISBYO1gcpX57XumNI/knZnGzA/JSPIhp8RY6bYX836hiN1atYLLJYRdjKslXLHkHHs1r4Y8q2QowhKNfuG9N4hoEjJpqCBadz0cGz8lynAq2CzfSzSLCZ2QEetaKknItJ/OT52hU6sM0DBStqRBc/X7REpCradhYDtDYsb6t5eJf3ndxAyrfsplnBgm6WLRMBHIRCj7Gw24YtSIqSWEKm5vRXRMFKHGppO3IXx9iv4nrZLrYde7KRfrl8s4cnAMJ3AGHlxAHa6hAU2gMIIHeIJnRziPzovzumhdcZYzR/ADztsntS+OEw==</latexit><latexit sha1_base64="dh1pHNsb2ZfrHQRzz+MfvblOtFo=">AAAB6nicdVBNSwMxEJ31s9avqkcvwSJ4WrKl1vZW9OKxov2AdinZNG1Ds9klyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5QSy4Nhh/OCura+sbm7mt/PbO7t5+4eCwpaNEUdakkYhUJyCaCS5Z03AjWCdWjISBYO1gcpX57XumNI/knZnGzA/JSPIhp8RY6bYX836hiN1atYLLJYRdjKslXLHkHHs1r4Y8q2QowhKNfuG9N4hoEjJpqCBadz0cGz8lynAq2CzfSzSLCZ2QEetaKknItJ/OT52hU6sM0DBStqRBc/X7REpCradhYDtDYsb6t5eJf3ndxAyrfsplnBgm6WLRMBHIRCj7Gw24YtSIqSWEKm5vRXRMFKHGppO3IXx9iv4nrZLrYde7KRfrl8s4cnAMJ3AGHlxAHa6hAU2gMIIHeIJnRziPzovzumhdcZYzR/ADztsntS+OEw==</latexit><latexit sha1_base64="dh1pHNsb2ZfrHQRzz+MfvblOtFo=">AAAB6nicdVBNSwMxEJ31s9avqkcvwSJ4WrKl1vZW9OKxov2AdinZNG1Ds9klyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5QSy4Nhh/OCura+sbm7mt/PbO7t5+4eCwpaNEUdakkYhUJyCaCS5Z03AjWCdWjISBYO1gcpX57XumNI/knZnGzA/JSPIhp8RY6bYX836hiN1atYLLJYRdjKslXLHkHHs1r4Y8q2QowhKNfuG9N4hoEjJpqCBadz0cGz8lynAq2CzfSzSLCZ2QEetaKknItJ/OT52hU6sM0DBStqRBc/X7REpCradhYDtDYsb6t5eJf3ndxAyrfsplnBgm6WLRMBHIRCj7Gw24YtSIqSWEKm5vRXRMFKHGppO3IXx9iv4nrZLrYde7KRfrl8s4cnAMJ3AGHlxAHa6hAU2gMIIHeIJnRziPzovzumhdcZYzR/ADztsntS+OEw==</latexit><latexit sha1_base64="dh1pHNsb2ZfrHQRzz+MfvblOtFo=">AAAB6nicdVBNSwMxEJ31s9avqkcvwSJ4WrKl1vZW9OKxov2AdinZNG1Ds9klyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5QSy4Nhh/OCura+sbm7mt/PbO7t5+4eCwpaNEUdakkYhUJyCaCS5Z03AjWCdWjISBYO1gcpX57XumNI/knZnGzA/JSPIhp8RY6bYX836hiN1atYLLJYRdjKslXLHkHHs1r4Y8q2QowhKNfuG9N4hoEjJpqCBadz0cGz8lynAq2CzfSzSLCZ2QEetaKknItJ/OT52hU6sM0DBStqRBc/X7REpCradhYDtDYsb6t5eJf3ndxAyrfsplnBgm6WLRMBHIRCj7Gw24YtSIqSWEKm5vRXRMFKHGppO3IXx9iv4nrZLrYde7KRfrl8s4cnAMJ3AGHlxAHa6hAU2gMIIHeIJnRziPzovzumhdcZYzR/ADztsntS+OEw==</latexit>

d!
<latexit sha1_base64="+lC4k8tx3p1nq3/PzH8CWv1pO9Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZTjJkZmeZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KnmDTciuwk2qkMhLYjsZ3M7/9hNpwlTzaSYqhpMOEDzij1kntuKckDmm/UvVr/hxklQQFqUKBRr/y1YsVyyQmlglqTDfwUxvmVFvOBE7LvcxgStmYDrHraEIlmjCfnzsl506JyUBpV4klc/X3RE6lMRMZuU5J7cgsezPxP6+b2cFNmPMkzSwmbLFokAliFZn9TmKukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi14uKrWb4s4SnAKZ3ABAVxDHe6hAU1gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPTxaPiQ==</latexit><latexit sha1_base64="+lC4k8tx3p1nq3/PzH8CWv1pO9Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZTjJkZmeZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KnmDTciuwk2qkMhLYjsZ3M7/9hNpwlTzaSYqhpMOEDzij1kntuKckDmm/UvVr/hxklQQFqUKBRr/y1YsVyyQmlglqTDfwUxvmVFvOBE7LvcxgStmYDrHraEIlmjCfnzsl506JyUBpV4klc/X3RE6lMRMZuU5J7cgsezPxP6+b2cFNmPMkzSwmbLFokAliFZn9TmKukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi14uKrWb4s4SnAKZ3ABAVxDHe6hAU1gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPTxaPiQ==</latexit><latexit sha1_base64="+lC4k8tx3p1nq3/PzH8CWv1pO9Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZTjJkZmeZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KnmDTciuwk2qkMhLYjsZ3M7/9hNpwlTzaSYqhpMOEDzij1kntuKckDmm/UvVr/hxklQQFqUKBRr/y1YsVyyQmlglqTDfwUxvmVFvOBE7LvcxgStmYDrHraEIlmjCfnzsl506JyUBpV4klc/X3RE6lMRMZuU5J7cgsezPxP6+b2cFNmPMkzSwmbLFokAliFZn9TmKukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi14uKrWb4s4SnAKZ3ABAVxDHe6hAU1gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPTxaPiQ==</latexit><latexit sha1_base64="+lC4k8tx3p1nq3/PzH8CWv1pO9Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZTjJkZmeZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KnmDTciuwk2qkMhLYjsZ3M7/9hNpwlTzaSYqhpMOEDzij1kntuKckDmm/UvVr/hxklQQFqUKBRr/y1YsVyyQmlglqTDfwUxvmVFvOBE7LvcxgStmYDrHraEIlmjCfnzsl506JyUBpV4klc/X3RE6lMRMZuU5J7cgsezPxP6+b2cFNmPMkzSwmbLFokAliFZn9TmKukVkxcYQyzd2thI2opsy6hMouhGD55VXSuqwFfi14uKrWb4s4SnAKZ3ABAVxDHe6hAU1gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPTxaPiQ==</latexit> rotation

⌦ dArea
<latexit sha1_base64="7GXU+UiykjIAzGYsYPBY85EBN+w=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXVbduLOCfUATymRy0w6dScLMRAih/oobF4q49UPc+TdO2yy09cDA4Zx7uHdOkHKmtON8Wyura+sbm5Wt6vbO7t6+fXDYUUkmKbRpwhPZC4gCzmJoa6Y59FIJRAQcusH4Zup3H0EqlsQPOk/BF2QYs4hRoo00sGvenYAh8XBYeFLgK5OdDOy603BmwMvELUkdlWgN7C8vTGgmINaUE6X6rpNqvyBSM8phUvUyBSmhYzKEvqExEaD8Ynb8BJ8YJcRRIs2LNZ6pvxMFEUrlIjCTguiRWvSm4n9eP9PRpV+wOM00xHS+KMo41gmeNoFDJoFqnhtCqGTmVkxHRBKqTV9VU4K7+OVl0jlruE7DvT+vN6/LOiroCB2jU+SiC9REt6iF2oiiHD2jV/RmPVkv1rv1MR9dscpMDf2B9fkDBXeUWg==</latexit><latexit sha1_base64="7GXU+UiykjIAzGYsYPBY85EBN+w=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXVbduLOCfUATymRy0w6dScLMRAih/oobF4q49UPc+TdO2yy09cDA4Zx7uHdOkHKmtON8Wyura+sbm5Wt6vbO7t6+fXDYUUkmKbRpwhPZC4gCzmJoa6Y59FIJRAQcusH4Zup3H0EqlsQPOk/BF2QYs4hRoo00sGvenYAh8XBYeFLgK5OdDOy603BmwMvELUkdlWgN7C8vTGgmINaUE6X6rpNqvyBSM8phUvUyBSmhYzKEvqExEaD8Ynb8BJ8YJcRRIs2LNZ6pvxMFEUrlIjCTguiRWvSm4n9eP9PRpV+wOM00xHS+KMo41gmeNoFDJoFqnhtCqGTmVkxHRBKqTV9VU4K7+OVl0jlruE7DvT+vN6/LOiroCB2jU+SiC9REt6iF2oiiHD2jV/RmPVkv1rv1MR9dscpMDf2B9fkDBXeUWg==</latexit><latexit sha1_base64="7GXU+UiykjIAzGYsYPBY85EBN+w=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXVbduLOCfUATymRy0w6dScLMRAih/oobF4q49UPc+TdO2yy09cDA4Zx7uHdOkHKmtON8Wyura+sbm5Wt6vbO7t6+fXDYUUkmKbRpwhPZC4gCzmJoa6Y59FIJRAQcusH4Zup3H0EqlsQPOk/BF2QYs4hRoo00sGvenYAh8XBYeFLgK5OdDOy603BmwMvELUkdlWgN7C8vTGgmINaUE6X6rpNqvyBSM8phUvUyBSmhYzKEvqExEaD8Ynb8BJ8YJcRRIs2LNZ6pvxMFEUrlIjCTguiRWvSm4n9eP9PRpV+wOM00xHS+KMo41gmeNoFDJoFqnhtCqGTmVkxHRBKqTV9VU4K7+OVl0jlruE7DvT+vN6/LOiroCB2jU+SiC9REt6iF2oiiHD2jV/RmPVkv1rv1MR9dscpMDf2B9fkDBXeUWg==</latexit><latexit sha1_base64="7GXU+UiykjIAzGYsYPBY85EBN+w=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclUQEXVbduLOCfUATymRy0w6dScLMRAih/oobF4q49UPc+TdO2yy09cDA4Zx7uHdOkHKmtON8Wyura+sbm5Wt6vbO7t6+fXDYUUkmKbRpwhPZC4gCzmJoa6Y59FIJRAQcusH4Zup3H0EqlsQPOk/BF2QYs4hRoo00sGvenYAh8XBYeFLgK5OdDOy603BmwMvELUkdlWgN7C8vTGgmINaUE6X6rpNqvyBSM8phUvUyBSmhYzKEvqExEaD8Ynb8BJ8YJcRRIs2LNZ6pvxMFEUrlIjCTguiRWvSm4n9eP9PRpV+wOM00xHS+KMo41gmeNoFDJoFqnhtCqGTmVkxHRBKqTV9VU4K7+OVl0jlruE7DvT+vN6/LOiroCB2jU+SiC9REt6iF2oiiHD2jV/RmPVkv1rv1MR9dscpMDf2B9fkDBXeUWg==</latexit>
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The results on the    -vacuum Petrov type D horizons of 
the non-trivial bundle structure over

We found all the axisymmetric solutions. For every value of 
the topological charge        and the cosmological constant 
      they set a 3d family that can be parametrized by:   
-   the area radius  
-  surface gravity times         denoted by  
-  and one more parameter    corresponding to the rotation.   

S2
<latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit>

⇤
<latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit>

Z

S
⌦ dArea = 2⇡m =: n 6= 0

<latexit sha1_base64="J5wsumnmuP62JLMkwNzZ01Ke7oA="></latexit><latexit sha1_base64="J5wsumnmuP62JLMkwNzZ01Ke7oA="></latexit><latexit sha1_base64="J5wsumnmuP62JLMkwNzZ01Ke7oA="></latexit><latexit sha1_base64="J5wsumnmuP62JLMkwNzZ01Ke7oA="></latexit>

m
<latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit>

⇤
<latexit sha1_base64="jOVsfjlNRz1PXQR54nAuy24JWew=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2Yc2rorunHhooJ9QDuUTCbThmYyQ5IRytCPcONCEbd+jzv/xkxbQUUPBA7nnEvuPUHKmdIIfVgrq2vrG5ulrfL2zu7efuXgsKOSTBLaJglPZC/AinImaFszzWkvlRTHAafdYHJV+N17KhVLxJ2eptSP8UiwiBGsjdQd3JhoiIeVKrIvGjXXq0FkI1R3XKcgbt0796BjlAJVsERrWHkfhAnJYio04VipvoNS7edYakY4nZUHmaIpJhM8on1DBY6p8vP5ujN4apQQRok0T2g4V79P5DhWahoHJhljPVa/vUL8y+tnOmr4ORNppqkgi4+ijEOdwOJ2GDJJieZTQzCRzOwKyRhLTLRpqGxK+LoU/k86ru0g27n1qs3LZR0lcAxOwBlwQB00wTVogTYgYAIewBN4tlLr0XqxXhfRFWs5cwR+wHr7BGu0j58=</latexit><latexit sha1_base64="jOVsfjlNRz1PXQR54nAuy24JWew=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2Yc2rorunHhooJ9QDuUTCbThmYyQ5IRytCPcONCEbd+jzv/xkxbQUUPBA7nnEvuPUHKmdIIfVgrq2vrG5ulrfL2zu7efuXgsKOSTBLaJglPZC/AinImaFszzWkvlRTHAafdYHJV+N17KhVLxJ2eptSP8UiwiBGsjdQd3JhoiIeVKrIvGjXXq0FkI1R3XKcgbt0796BjlAJVsERrWHkfhAnJYio04VipvoNS7edYakY4nZUHmaIpJhM8on1DBY6p8vP5ujN4apQQRok0T2g4V79P5DhWahoHJhljPVa/vUL8y+tnOmr4ORNppqkgi4+ijEOdwOJ2GDJJieZTQzCRzOwKyRhLTLRpqGxK+LoU/k86ru0g27n1qs3LZR0lcAxOwBlwQB00wTVogTYgYAIewBN4tlLr0XqxXhfRFWs5cwR+wHr7BGu0j58=</latexit><latexit sha1_base64="jOVsfjlNRz1PXQR54nAuy24JWew=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2Yc2rorunHhooJ9QDuUTCbThmYyQ5IRytCPcONCEbd+jzv/xkxbQUUPBA7nnEvuPUHKmdIIfVgrq2vrG5ulrfL2zu7efuXgsKOSTBLaJglPZC/AinImaFszzWkvlRTHAafdYHJV+N17KhVLxJ2eptSP8UiwiBGsjdQd3JhoiIeVKrIvGjXXq0FkI1R3XKcgbt0796BjlAJVsERrWHkfhAnJYio04VipvoNS7edYakY4nZUHmaIpJhM8on1DBY6p8vP5ujN4apQQRok0T2g4V79P5DhWahoHJhljPVa/vUL8y+tnOmr4ORNppqkgi4+ijEOdwOJ2GDJJieZTQzCRzOwKyRhLTLRpqGxK+LoU/k86ru0g27n1qs3LZR0lcAxOwBlwQB00wTVogTYgYAIewBN4tlLr0XqxXhfRFWs5cwR+wHr7BGu0j58=</latexit><latexit sha1_base64="jOVsfjlNRz1PXQR54nAuy24JWew=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ2Yc2rorunHhooJ9QDuUTCbThmYyQ5IRytCPcONCEbd+jzv/xkxbQUUPBA7nnEvuPUHKmdIIfVgrq2vrG5ulrfL2zu7efuXgsKOSTBLaJglPZC/AinImaFszzWkvlRTHAafdYHJV+N17KhVLxJ2eptSP8UiwiBGsjdQd3JhoiIeVKrIvGjXXq0FkI1R3XKcgbt0796BjlAJVsERrWHkfhAnJYio04VipvoNS7edYakY4nZUHmaIpJhM8on1DBY6p8vP5ujN4apQQRok0T2g4V79P5DhWahoHJhljPVa/vUL8y+tnOmr4ORNppqkgi4+ijEOdwOJ2GDJJieZTQzCRzOwKyRhLTLRpqGxK+LoU/k86ru0g27n1qs3LZR0lcAxOwBlwQB00wTVogTYgYAIewBN4tlLr0XqxXhfRFWs5cwR+wHr7BGu0j58=</latexit>

m
<latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit><latexit sha1_base64="oFWVjQSd8H38C+cCDJAb+PhlqNw=">AAAB6XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYh/QDiWTZtrQJDMkGaEM/QM3LhRx6x+582/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXyzkwTGgg8kixiBBsr3Qo4KJWRe1GvVvwqRC5CNa/i5aRS88996FklRxks0RyU3vvDmKSCSkM41rrnocQEGVaGEU5nxX6qaYLJBI9oz1KJBdVBNr90Bk+tMoRRrGxJA+fq94kMC62nIrSdApux/u3l4l9eLzVRPciYTFJDJVksilIOTQzzt+GQKUoMn1qCiWL2VkjGWGFibDhFG8LXp/B/0q64HnK9G7/cuFzGUQDH4AScAQ/UQANcgyZoAQIi8ACewLMzcR6dF+d10briLGeOwA84b5+LfI1d</latexit>

n
<latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit><latexit sha1_base64="VjF2nEJsOaL58uFuQSCJIo6Zmog=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OpZQv0IjwULGcHaSC0xLFeQfVmvul4VIhuhmuM6OXFr3oUHHaPkqIAVmsPy+2AUkzSiQhOOleo7KNF+hqVmhNN5aZAqmmAyxWPaN1TgiCo/Wxw6h2dGGcEwlqaEhgv1+0SGI6VmUWA6I6wn6reXi395/VSHdT9jIkk1FWS5KEw51DHMv4YjJinRfGYIJpKZWyGZYImJNtmUTAhfn8L/Sce1HWQ7La/SuFrFUQQn4BScAwfUQAPcgCZoAwIoeABP4Nm6sx6tF+t12VqwVjPH4Aest083L400</latexit>

⌘
<latexit sha1_base64="hUP6stDbi/o059aiHdTI+Nyrzt4=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaUANHpYryL1s1Kp+DSIXobpX9XJSrfsXPvSskqMCVmgNy++DUUxSQaUhHGvd91Biggwrwwin89Ig1TTBZIrHtG+pxILqIFvcOodnVhnBKFa2pIEL9ftEhoXWMxHaToHNRP/2cvEvr5+aqBFkTCapoZIsF0UphyaG+eNwxBQlhs8swUQxeyskE6wwMTaekg3h61P4P+lUXQ+53q1faV6t4iiCE3AKzoEH6qAJbkALtAEBE/AAnsCzI5xH58V5XbYWnNXMMfgB5+0TaPGOeg==</latexit><latexit sha1_base64="hUP6stDbi/o059aiHdTI+Nyrzt4=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaUANHpYryL1s1Kp+DSIXobpX9XJSrfsXPvSskqMCVmgNy++DUUxSQaUhHGvd91Biggwrwwin89Ig1TTBZIrHtG+pxILqIFvcOodnVhnBKFa2pIEL9ftEhoXWMxHaToHNRP/2cvEvr5+aqBFkTCapoZIsF0UphyaG+eNwxBQlhs8swUQxeyskE6wwMTaekg3h61P4P+lUXQ+53q1faV6t4iiCE3AKzoEH6qAJbkALtAEBE/AAnsCzI5xH58V5XbYWnNXMMfgB5+0TaPGOeg==</latexit><latexit sha1_base64="hUP6stDbi/o059aiHdTI+Nyrzt4=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaUANHpYryL1s1Kp+DSIXobpX9XJSrfsXPvSskqMCVmgNy++DUUxSQaUhHGvd91Biggwrwwin89Ig1TTBZIrHtG+pxILqIFvcOodnVhnBKFa2pIEL9ftEhoXWMxHaToHNRP/2cvEvr5+aqBFkTCapoZIsF0UphyaG+eNwxBQlhs8swUQxeyskE6wwMTaekg3h61P4P+lUXQ+53q1faV6t4iiCE3AKzoEH6qAJbkALtAEBE/AAnsCzI5xH58V5XbYWnNXMMfgB5+0TaPGOeg==</latexit><latexit sha1_base64="hUP6stDbi/o059aiHdTI+Nyrzt4=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjJ1aOuu6MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyaUANHpYryL1s1Kp+DSIXobpX9XJSrfsXPvSskqMCVmgNy++DUUxSQaUhHGvd91Biggwrwwin89Ig1TTBZIrHtG+pxILqIFvcOodnVhnBKFa2pIEL9ftEhoXWMxHaToHNRP/2cvEvr5+aqBFkTCapoZIsF0UphyaG+eNwxBQlhs8swUQxeyskE6wwMTaekg3h61P4P+lUXQ+53q1faV6t4iiCE3AKzoEH6qAJbkALtAEBE/AAnsCzI5xH58V5XbYWnNXMMfgB5+0TaPGOeg==</latexit>

R
<latexit sha1_base64="26+NhfpRf70yvoyjmPiMiyIvufc=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU9jE0NZb0YvHVmwrtKFstpt27WYTdjdCCf0FXjwo4tWf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNY3gZYUc4EbWumOb1NJMVRwGk3mFzmfveeSsVicaOnCfUjPBIsZARrI7WuB+UKss/rVderQmQjVHNcJyduzTvzoGOUHBWwRHNQfu8PY5JGVGjCsVI9ByXaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NDZ/DEKEMYxtKU0HCufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUphzqG+ddwyCQlmk8NwUQycyskYywx0Sabkgnh61P4P+m4toNsp+VVGhfLOIrgCByDU+CAGmiAK9AEbUAABQ/gCTxbd9aj9WK9LloL1nLmEPyA9fYJDL+NGA==</latexit><latexit sha1_base64="26+NhfpRf70yvoyjmPiMiyIvufc=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU9jE0NZb0YvHVmwrtKFstpt27WYTdjdCCf0FXjwo4tWf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNY3gZYUc4EbWumOb1NJMVRwGk3mFzmfveeSsVicaOnCfUjPBIsZARrI7WuB+UKss/rVderQmQjVHNcJyduzTvzoGOUHBWwRHNQfu8PY5JGVGjCsVI9ByXaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NDZ/DEKEMYxtKU0HCufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUphzqG+ddwyCQlmk8NwUQycyskYywx0Sabkgnh61P4P+m4toNsp+VVGhfLOIrgCByDU+CAGmiAK9AEbUAABQ/gCTxbd9aj9WK9LloL1nLmEPyA9fYJDL+NGA==</latexit><latexit sha1_base64="26+NhfpRf70yvoyjmPiMiyIvufc=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU9jE0NZb0YvHVmwrtKFstpt27WYTdjdCCf0FXjwo4tWf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNY3gZYUc4EbWumOb1NJMVRwGk3mFzmfveeSsVicaOnCfUjPBIsZARrI7WuB+UKss/rVderQmQjVHNcJyduzTvzoGOUHBWwRHNQfu8PY5JGVGjCsVI9ByXaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NDZ/DEKEMYxtKU0HCufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUphzqG+ddwyCQlmk8NwUQycyskYywx0Sabkgnh61P4P+m4toNsp+VVGhfLOIrgCByDU+CAGmiAK9AEbUAABQ/gCTxbd9aj9WK9LloL1nLmEPyA9fYJDL+NGA==</latexit><latexit sha1_base64="26+NhfpRf70yvoyjmPiMiyIvufc=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU9jE0NZb0YvHVmwrtKFstpt27WYTdjdCCf0FXjwo4tWf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNY3gZYUc4EbWumOb1NJMVRwGk3mFzmfveeSsVicaOnCfUjPBIsZARrI7WuB+UKss/rVderQmQjVHNcJyduzTvzoGOUHBWwRHNQfu8PY5JGVGjCsVI9ByXaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NDZ/DEKEMYxtKU0HCufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUphzqG+ddwyCQlmk8NwUQycyskYywx0Sabkgnh61P4P+m4toNsp+VVGhfLOIrgCByDU+CAGmiAK9AEbUAABQ/gCTxbd9aj9WK9LloL1nLmEPyA9fYJDL+NGA==</latexit>

All together, there is a 4-dimensional family of solutions.



+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

Embedded in NUT spacetimes 

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

⇠�
<latexit sha1_base64="MIRhwwssHGAPyNESoDT6XgruGUI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBi0t2bbG9Fb14rOC2hbaUbJq2odnskmTFUvobvHhQxKs/yJv/xvRDUNEHA4/3ZpiZFyaCa4Pxh5NZWV1b38hu5ra2d3b38vsHdR2nirKAxiJWzZBoJrhkgeFGsGaiGIlCwRrh6GrmN+6Y0jyWt2acsE5EBpL3OSXGSkH7nnfPuvkCdisVXCyWEHZL2Pf9siX43C9XPOS5eI4CLFHr5t/bvZimEZOGCqJ1y8OJ6UyIMpwKNs21U80SQkdkwFqWShIx3ZnMj52iE6v0UD9WtqRBc/X7xIREWo+j0HZGxAz1b28m/uW1UtMvdyZcJqlhki4W9VOBTIxmn6MeV4waMbaEUMXtrYgOiSLU2HxyNoSvT9H/pO67Hna9m2KhermMIwtHcAyn4MEFVOEaahAABQ4P8ATPjnQenRfnddGacZYzh/ADztsn5rSOvg==</latexit><latexit sha1_base64="MIRhwwssHGAPyNESoDT6XgruGUI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBi0t2bbG9Fb14rOC2hbaUbJq2odnskmTFUvobvHhQxKs/yJv/xvRDUNEHA4/3ZpiZFyaCa4Pxh5NZWV1b38hu5ra2d3b38vsHdR2nirKAxiJWzZBoJrhkgeFGsGaiGIlCwRrh6GrmN+6Y0jyWt2acsE5EBpL3OSXGSkH7nnfPuvkCdisVXCyWEHZL2Pf9siX43C9XPOS5eI4CLFHr5t/bvZimEZOGCqJ1y8OJ6UyIMpwKNs21U80SQkdkwFqWShIx3ZnMj52iE6v0UD9WtqRBc/X7xIREWo+j0HZGxAz1b28m/uW1UtMvdyZcJqlhki4W9VOBTIxmn6MeV4waMbaEUMXtrYgOiSLU2HxyNoSvT9H/pO67Hna9m2KhermMIwtHcAyn4MEFVOEaahAABQ4P8ATPjnQenRfnddGacZYzh/ADztsn5rSOvg==</latexit><latexit sha1_base64="MIRhwwssHGAPyNESoDT6XgruGUI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBi0t2bbG9Fb14rOC2hbaUbJq2odnskmTFUvobvHhQxKs/yJv/xvRDUNEHA4/3ZpiZFyaCa4Pxh5NZWV1b38hu5ra2d3b38vsHdR2nirKAxiJWzZBoJrhkgeFGsGaiGIlCwRrh6GrmN+6Y0jyWt2acsE5EBpL3OSXGSkH7nnfPuvkCdisVXCyWEHZL2Pf9siX43C9XPOS5eI4CLFHr5t/bvZimEZOGCqJ1y8OJ6UyIMpwKNs21U80SQkdkwFqWShIx3ZnMj52iE6v0UD9WtqRBc/X7xIREWo+j0HZGxAz1b28m/uW1UtMvdyZcJqlhki4W9VOBTIxmn6MeV4waMbaEUMXtrYgOiSLU2HxyNoSvT9H/pO67Hna9m2KhermMIwtHcAyn4MEFVOEaahAABQ4P8ATPjnQenRfnddGacZYzh/ADztsn5rSOvg==</latexit><latexit sha1_base64="MIRhwwssHGAPyNESoDT6XgruGUI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBi0t2bbG9Fb14rOC2hbaUbJq2odnskmTFUvobvHhQxKs/yJv/xvRDUNEHA4/3ZpiZFyaCa4Pxh5NZWV1b38hu5ra2d3b38vsHdR2nirKAxiJWzZBoJrhkgeFGsGaiGIlCwRrh6GrmN+6Y0jyWt2acsE5EBpL3OSXGSkH7nnfPuvkCdisVXCyWEHZL2Pf9siX43C9XPOS5eI4CLFHr5t/bvZimEZOGCqJ1y8OJ6UyIMpwKNs21U80SQkdkwFqWShIx3ZnMj52iE6v0UD9WtqRBc/X7xIREWo+j0HZGxAz1b28m/uW1UtMvdyZcJqlhki4W9VOBTIxmn6MeV4waMbaEUMXtrYgOiSLU2HxyNoSvT9H/pO67Hna9m2KhermMIwtHcAyn4MEFVOEaahAABQ4P8ATPjnQenRfnddGacZYzh/ADztsn5rSOvg==</latexit>

however, generically  the null 
generators of  the Killing 
horizons  are not the fibres of 
the bundle.

unless:

S3 ⇥ R
<latexit sha1_base64="JpKbyBiK24RGvf0QaibZgBwUcFA=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkqigi6LblzWRx/QhDCZTtuhk0mYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnDDhTGnH+bZKS8srq2vl9crG5tb2jr2711JxKgltkpjHshNiRTkTtKmZ5rSTSIqjkNN2OLrO/fYjlYrF4kGPE+pHeCBYnxGsjRTYB/fBGfI0i6hCXoT1MAyzu0lgV52aMwVaJG5BqlCgEdhfXi8maUSFJhwr1XWdRPsZlpoRTicVL1U0wWSEB7RrqMDmnp9N40/QsVF6qB9L84RGU/X3RoYjpcZRaCbzhGrey8X/vG6q+5d+xkSSairI7FA/5UjHKO8C9ZikRPOxIZhIZrIiMsQSE20aq5gS3PkvL5LWac11au7tebV+VdRRhkM4ghNw4QLqcAMNaAKBDJ7hFd6sJ+vFerc+ZqMlq9jZhz+wPn8AhlGVNA==</latexit><latexit sha1_base64="JpKbyBiK24RGvf0QaibZgBwUcFA=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkqigi6LblzWRx/QhDCZTtuhk0mYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnDDhTGnH+bZKS8srq2vl9crG5tb2jr2711JxKgltkpjHshNiRTkTtKmZ5rSTSIqjkNN2OLrO/fYjlYrF4kGPE+pHeCBYnxGsjRTYB/fBGfI0i6hCXoT1MAyzu0lgV52aMwVaJG5BqlCgEdhfXi8maUSFJhwr1XWdRPsZlpoRTicVL1U0wWSEB7RrqMDmnp9N40/QsVF6qB9L84RGU/X3RoYjpcZRaCbzhGrey8X/vG6q+5d+xkSSairI7FA/5UjHKO8C9ZikRPOxIZhIZrIiMsQSE20aq5gS3PkvL5LWac11au7tebV+VdRRhkM4ghNw4QLqcAMNaAKBDJ7hFd6sJ+vFerc+ZqMlq9jZhz+wPn8AhlGVNA==</latexit><latexit sha1_base64="JpKbyBiK24RGvf0QaibZgBwUcFA=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkqigi6LblzWRx/QhDCZTtuhk0mYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnDDhTGnH+bZKS8srq2vl9crG5tb2jr2711JxKgltkpjHshNiRTkTtKmZ5rSTSIqjkNN2OLrO/fYjlYrF4kGPE+pHeCBYnxGsjRTYB/fBGfI0i6hCXoT1MAyzu0lgV52aMwVaJG5BqlCgEdhfXi8maUSFJhwr1XWdRPsZlpoRTicVL1U0wWSEB7RrqMDmnp9N40/QsVF6qB9L84RGU/X3RoYjpcZRaCbzhGrey8X/vG6q+5d+xkSSairI7FA/5UjHKO8C9ZikRPOxIZhIZrIiMsQSE20aq5gS3PkvL5LWac11au7tebV+VdRRhkM4ghNw4QLqcAMNaAKBDJ7hFd6sJ+vFerc+ZqMlq9jZhz+wPn8AhlGVNA==</latexit><latexit sha1_base64="JpKbyBiK24RGvf0QaibZgBwUcFA=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkqigi6LblzWRx/QhDCZTtuhk0mYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnDDhTGnH+bZKS8srq2vl9crG5tb2jr2711JxKgltkpjHshNiRTkTtKmZ5rSTSIqjkNN2OLrO/fYjlYrF4kGPE+pHeCBYnxGsjRTYB/fBGfI0i6hCXoT1MAyzu0lgV52aMwVaJG5BqlCgEdhfXi8maUSFJhwr1XWdRPsZlpoRTicVL1U0wWSEB7RrqMDmnp9N40/QsVF6qB9L84RGU/X3RoYjpcZRaCbzhGrey8X/vG6q+5d+xkSSairI7FA/5UjHKO8C9ZikRPOxIZhIZrIiMsQSE20aq5gS3PkvL5LWac11au7tebV+VdRRhkM4ghNw4QLqcAMNaAKBDJ7hFd6sJ+vFerc+ZqMlq9jZhz+wPn8AhlGVNA==</latexit>

M =
<latexit sha1_base64="X6Qod+Ukvq6xIerPX2jLSe29LeM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqGI/oA1ls520SzebsLsRSug/8OJBEa/+I2/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpYe7q1654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns0gk5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRt0ucKmRFjSyhT3N5K2JAqyowNp2RD8BZfXibNs6rnVr3780rtOo+jCEdwDKfgwQXU4Bbq0AAGITzDK7w5I+fFeXc+5q0FJ585hD9wPn8AJsGNGA==</latexit><latexit sha1_base64="X6Qod+Ukvq6xIerPX2jLSe29LeM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqGI/oA1ls520SzebsLsRSug/8OJBEa/+I2/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpYe7q1654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns0gk5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRt0ucKmRFjSyhT3N5K2JAqyowNp2RD8BZfXibNs6rnVr3780rtOo+jCEdwDKfgwQXU4Bbq0AAGITzDK7w5I+fFeXc+5q0FJ585hD9wPn8AJsGNGA==</latexit><latexit sha1_base64="X6Qod+Ukvq6xIerPX2jLSe29LeM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqGI/oA1ls520SzebsLsRSug/8OJBEa/+I2/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpYe7q1654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns0gk5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRt0ucKmRFjSyhT3N5K2JAqyowNp2RD8BZfXibNs6rnVr3780rtOo+jCEdwDKfgwQXU4Bbq0AAGITzDK7w5I+fFeXc+5q0FJ585hD9wPn8AJsGNGA==</latexit><latexit sha1_base64="X6Qod+Ukvq6xIerPX2jLSe29LeM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJFqGI/oA1ls520SzebsLsRSug/8OJBEa/+I2/+G7dtDtr6YODx3gwz84JEcG1c99sprKyurW8UN0tb2zu7e+X9g6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRjdTv/WESvNYPppxgn5EB5KHnFFjpYe7q1654lbdGcgy8XJSgRz1Xvmr249ZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns0gk5sUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrz0My6T1KBk80VhKoiJyfRt0ucKmRFjSyhT3N5K2JAqyowNp2RD8BZfXibNs6rnVr3780rtOo+jCEdwDKfgwQXU4Bbq0AAGITzDK7w5I+fFeXc+5q0FJ585hD9wPn8AJsGNGA==</latexit>

the Hopf bundle


