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In the study of spin-weighted spherical harmonics it is useful to contem-
plate the following array:
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(4.15.60)
he numbers in this triangular array (which extends indefinitely .
downwards) represent the complex dimensions of the various spaces Cj\()c;\ [ IN 6\{()0\\{\ LrD(A/ U.)— \< - {g (‘-‘2/
of spin-weighted spherical harmonics, as discussed in (4.15.43) et seq. s
Each of these spaces is characterized by its values of s and j, as shown. )53_ w-4 w4, $-4 fg"‘g‘ w= A K”W_ )
The dimension zero is assigned wherever a blank space appears in the M
array. The operator o carries us a step of one s-unit to the right and o’ |
one s-unit to the left. (From our earlier discussion, the j-value is not [g LOY (‘8{ UIT O(e, Hl/l,ll(@ A@D,O[
affected by 0 or 0'.) Whenever such a step carries us off the array, the { )
result of the operator o or o' is zero. Note that the dimension remains [2[:” f-QbDI LO&%U
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Z’\f((ﬂff &= ZMZ{Jffy 1%
( T ' -~ .
R@mauk ( WZO(UOLUOLL “ﬁo poucdre e et[ooua/w% elatee s

\\,&ZT O = }ZT ?Mﬂﬁﬁh}/’/f‘}?% 144,)" :’Jf‘mﬁa oliu, repes @F wa{%j %eét/g u
Hf‘fT [141 oW o { el !

Coadjointbms4 Page 18



ol ] b3 - E(E g0l 4y3)

?gm bot = 5 (5] pg tBltwl ¢,7)

L

Goldorg o ol J000 1E M gl e (R, () S

g J’W/ S M’“(/’“'Z
et {fe D&l -8 D<€ LeS

- e T LES -z

m«ewComZ&/ezZe Cot
@{ {U%\é J@(Ag 9

bok  [ke e%ﬁ»ﬁu,@/ou o1 Ve
W(lueu, ‘LIMM&\(;)W/LJMOO 40 JKSO&(&{CZZ[ OO(M@WA&/ \]pfe(b(ﬁ dec{umgu/ ZQ[C\M/@

dodore  couclante ook like Ve o Hie

“rdmci[mc( ig[e{/w; ) UYA \Io @W@{Jawg‘

Coadjointbms4 Page 19



Rﬂéll%é“@t{, D L 'I)U(/LC{UV\ECJ( F[é%{/

T8
)3

* Lpuncdore ; yemove T@Eﬁs Jt o ?u\(im‘s/t{ ¢,

" oou W’M iﬁue/ m[ e d(géﬁf&/ /(915/(
éf “Hue é(geﬁm cox[ Q’\,U ;M{JVL&()[G(;UAA( (o@/
cou Lorua | el

ot fhe L algel o qllully well delinee! 1ref.

P=A4 = Wéé%&%&f cealsvs = CQM[WW{/é/ &‘e&{g

f
B¢l _ 2! TGOS 52')”2 E G [k )4{2
¢ n e T\ ad e T\ ok

Coadjointbms4 Page 20

¢= Wz 0C52: 1 o2 42

For asymptotically flat spaces, M is in fact a null hypersurface
|7|. The structure of M is essentially the same as for Minkowski
space (Figure 4). We shall omit the three points I, I, I" here.
T'hen M consists of two portions, each of which is topologically a
“¢ylinder” S*X E'. We are concerned, here, only with the future
portion M *, and by judicious choice of conformal factor 2, we can
ensure that the geometry of M is as simple as possible. In fact, by
tnking one generator of M+ “back to infinity” we can open out the
cylinder into a space with Euclidean three-space topology. Further-
more, it turns out that we can also make this three-space metrically
flat (Figure 6). This will simplify matters considerably.
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