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Why Study (supersymmetric) Higher Spins ?
I Fact: 0≤ spin of elementary particles≤ 2 ← No-Go theorems

0 , 1/2 , 1 , 3/2 , 2 → Supersymmetry

I First Motivation: General structures in (Supersymmetric) Field Theory

Particles
Unitary, irreps of

(super) Poincaré Group

Classify them
(m,j)

Physical requirements
(m2 ≥ 0, j <∞ )

No reason to stop at j ≤ 2
I Second Motivation: String Theory [SUSY + higher spin states]

m= 0, j = 1

m= 0, j = 2 + tower of massive spins

no tachyons Supersymmetry

E�m {ignore massess} {symmetries emerge} Higher Spin
gauge theories

UV success
Higher Spin
propagationhigher spin
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Why Study (supersymmetric) Higher Spins ?
I Third Motivation: Holography (AdS/CFT)

[QFT in fixed spacetime (D) = Gravity in different spacetime (AdS) (D+1)]

Succesful Models for
higher spin interactions

(Vasiliev’s theory, 3D CS hs-gravity)

Two features
m= 0, j = 2
Not Flat Spacetime (AdS)

Higher spins a playground
for Holography [supersymmetric h.s. consistent with AdS]
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Interacting (supersymmetric) Theories

I Fact: Consistent Interacting Theories = Difficult Problem
(without guiding principle)

I spin 1 (YM): Principle Bundles

I spin 2 (GR): Riemannian Manifolds

I higher spins: No Geometrical Input→ Alternative methods

I Physical requirement: d.o.f. interacting theory = d.o.f. free theory

Gauge Invariance
(manifest susy)

[Tm,THS ] = THS

[Tmn,THS ] = THS

δHShmn = hHS

Supergeometry

(supersymmetric) h.s. interactions respect (susy covariant) gauge symmetries
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Noether’s Method
Noether’s method: A systematic, perturbative, analysis of invariance

Coupling Matter to Higher Spins
I Two types of fields: matter fields (φ), gauge fields (h)

I Expand the interacting action S[φ,h] in terms of coupling constant g
the field transformations δφ, δh

S[φ,h] = S0[φ] +g S1[φ,h] +g2 S2[φ,h] + . . . ,

δφ= 0 +g δ1φ+g2 δ2φ+ . . . ,

δh= δ0h+g δ1h+g2 δ2h+ . . .

I Invariance of order g:
∫ {

δS0
δφ

δ1φ+ δS1
δh

δ0h

}
= 0

I Current [J] generated cubic terms: S1[φ,h]∼
∫

J[φ] h∫ δ S0

δφ
δ1φ +J[φ] δ0h

= 0 on-shell−−−−→ conservation of J
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Supersymmetric matter and gauge superfields
I Apply Noether’s method to supersymmetric theories
I matter fields→ matter supermiltiplets (Φ, Σ)

chiral superfield
D̄α̇Φ = 0

D̄2Σ = 0
complex linear superfield

I higher spin fields→ higher spin supermultiplets
1. Half-integer superspin Y = s+ 1/2: (j = s+ 1 , j = s+ 1/2)

Hα(s)α̇(s) : δ0Hα(s)α̇(s) = 1
s!D(αsL̄α(s−1))α̇(s)− 1

s! D̄(α̇sLα(s)α̇(s−1))

χα(s)α̇(s−1) : δ0χα(s)α̇(s−1) = D̄2
Lα(s)α̇(s−1) + Dαs+1Λα(s+1)α̇(s−1)

2. Integer superspin Y = s: (j = s+ 1/2 , j = s)

Ψα(s)α̇(s−1) : δ0Ψα(s)α̇(s−1) =−D2Lα(s)α̇(s−1) + 1
(s−1)! D̄(α̇s−1Λα(s)α̇(s−2))

Vα(s−1)α̇(s−1) : δ0Vα(s−1)α̇(s−1) = DαsLα(s)α̇(s−1) + D̄α̇sL̄α(s−1)α̇(s)
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Super-Poincaré Algebra and Superspace
I Super-Poincaré algebra

[PA,PB}= fAB
CPC , PA = {Qα, Q̄α̇,Pm} , A= {α, α̇, m}

[J,P ]∼ P , [J,J ]∼ J

I Construct Left Coset Ω (G/H)
Ω

gΩ

Ω′

G

G/H

H
g(ω,x,θ, θ̄) = Ω(x,θ, θ̄)h(ω)

Ω(x,θ, θ̄) = e−ix
mPm+iθαQα+iθ̄α̇Q̄α̇ , h(ω) = e

i
2ω

mnJmn

I Superspace (R4|4) : (xm, θα, θ̄
α̇)

I Superfields : 1. Φ : R4|4→ R4|4

2. δSΦ(x,θ, θ̄) = iεαQαΦ + iε̄α̇Q̄α̇Φ
Qα=i∂α+1

2 θ̄
α̇σmαα̇∂m, Q̄α̇=i∂̄α̇+1

2θ
ασmαα̇∂m

I Covariant derivatives: Dα=∂α+ i
2 θ̄
α̇σmαα̇∂m, D̄α̇=∂̄α̇+ i

2θ
ασmαα̇∂m
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Superfields & Components
I Superfields as functions of θ and θ̄

Φ(x,θ, θ̄)=A(x) +θαψα(x) + θ̄
α̇
χ̄α̇(x) +θ2F (x) + θ̄

2
G(x)

+θαθ̄
α̇
Vαα̇+θ2θ̄

α̇
λ̄α̇(x) + θ̄

2
θαρα(x) +θ2θ̄

2
D(x)

I Component fields are the coefficients in the expansion.

Φ∼ θnθ̄mΦ(n,m)→ Φ(n,m) ∼ ∂nα∂̄mα̇ Φ|θ=0, θ̄=0

I Components in terms of the covariant derivatives

Φ(0,0)
α(n)α̇(m) = Φα(n)α̇(m)| Φ(0,2)

α(n)α̇(m)|=−D̄2Φα(n)α̇(m)|

Φ(1,0)
βα(n)α̇(m) = DβΦα(n)α̇(m)| Φ(2,1)

α(n)β̇α̇(m)
=−1

2

{
D2,D̄β̇

}
Φα(n)α̇m|

Φ(0,1)
α(n)β̇α̇(m)

= D̄β̇Φα(n)α̇(m)| Φ(1,2)
βα(n)α̇(m) =−1

2

{
D̄2
,Dβ

}
Φα(n)α̇(m)|

Φ(1,1)
βα(n)β̇α̇(m)

=−1
2

[
Dβ ,D̄β̇

]
Φα(n)α̇(m)| Φ(2,2)

α(n)α̇(m) = 1
4�Φα(n)α̇(m)|

Φ(2,0)
α(n)α̇(m) =−D2Φα(n)α̇(m)| + 1

2DγD̄2DγΦα(n)α̇(m)|
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Chiral supermultiplet
Goal: Find a non-trivial δ1Φ

Properties of δ1Φ: 1. First order in Φ
2. Consistent with chiral constraint: D̄α̇δ1Φ = 0

Inspiration: Cubic interactions between (super)matter and (super)gravity

linearized (super)diffeomorhism

δ1Φ =Aα DαΦ + ∆αα̇ ∂αα̇Φ

can not be absorbed by redefinitions
doesn’t depend on e.o.m

(doesn’t vanish on-shell)

Ansatz:
δ1Φ =

∞∑
k=0

{
Aα(k+1)α̇(k) Dαk+1D̄α̇kDαk . . .D̄α̇1Dα1Φ

+ Γα(k)α̇(k+1) D̄α̇k+1D2D̄α̇kDαk . . .D̄α̇1Dα1Φ
+ ∆α(k)α̇(k) D̄α̇kDαk . . .D̄α̇1Dα1Φ

+ Eα(k)α̇(k) D2D̄α̇kDαk . . .D̄α̇1Dα1Φ
}
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“Higher Spin transformation” of Chiral superfield

I Chirality + Non-triviality:

δ1Φ =−
∞∑
k=0

{
D̄2
`α(k+1)α̇(k) Dαk+1D̄α̇kDαk . . .D̄α̇1Dα1Φ

− 1
(k+1)!D̄

(α̇k+1`α(k+1)α̇(k)) D̄α̇k+1Dαk+1 . . .D̄α̇1Dα1Φ
}

+D̄2
` Φ

δ0χα(s)α̇(s−1) = D̄2
Lα(s)α̇(s−1)

+Dαs+1Λα(s+1)α̇(s−1)

δ0Hα(s)α̇(s) =− 1
s! D̄(α̇sLα(s)α̇(s−1))

+ 1
s!D(αsL̄α(s−1))α̇(s)

δ0H = D̄2
L+ D2L̄
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Matter - Higher Spin cubic interactions

Starting point: Single, free, massless chiral S0 =
∫
d8z Φ̄Φ

Noether’s method:

(S0 , δ1Φ) ( SΦ−HS )

Cubic interactions:

SΦ−HS = g

∫ ∞∑
s=0

{
Hα(s)α̇(s) Jα(s)α̇(s) +

[
χα(s)α̇(s−1) DαsTα(s−1)α̇(s−1) + c.c.

]}

higher spin supercurrent

higher spin supertrace
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Higher Spin Supercurrent multiplet of chiral

Canonical supercurrent multiplet:
{
Jα(s)α̇(s) , Tα(s−1)α̇(s−1)

}

Properties:

I Not uniquely defined ( Improvement terms )

I Include higher derivatives ( Metsaev bound : )

I Interactions only with half-integer superspin supermultiplets (s+1,s+1/2)

I Conservation equations:

D̄α̇k+1Jα(k+1)α̇(k+1) = 1
(k+1)!D̄

2D(αk+1Tα(k))α̇(k) , k = 0,1,2, . . .

D̄2J = 0

D̄α̇s
Aα(s)α̇(s) = D̄2

Bα(s)α̇(s−1)

partially used this freedom during

Noether’s procedure

smax ≤#∂ ≤ s1 +s2 + . . .
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Minimal supercurrent multiplet
Explore improvement terms freedom:

δJα(k+1)α̇(k+1) = 1
(k+1)! D(αk+1D̄2

Ūα(k))α̇(k+1)− 1
(k+1)! D̄(α̇k+1D2Uα(k+1)α̇(k))

δTα(k)α̇(k) = k+2
k+1Dαk+1Uα(k+1)α̇(k) + D̄α̇k+1Ūα(k)α̇(k+1)

Minimal supercurrent multiplet:
{
J min
α(s)α̇(s) , 0

}
I There is unique choice of Ua(k+1)α̇(k) such that Tα(k)α̇(k) = 0
I Not true in general ( property of S0 )

I Conservation equation : D̄α̇sJ min
α(s)α̇(s) = 0

I Cubic interactions:
SΦ−HS = g

∑
s=0

∫
Hα(s)α̇(s) J min

α(s)α̇(s)
s= 0 : J min =−Φ Φ̄
s= 1 : J min

αα̇ = 1
3 DαΦ D̄α̇Φ̄ + i

3 ∂αα̇Φ Φ̄− i
3 Φ ∂αα̇Φ̄

s= 2 : J min
αβα̇β̇

=− 1
10 ∂

(2)Φ Φ̄− 1
10 Φ ∂(2)Φ̄ + 2

5 ∂Φ ∂Φ̄− i
5 DΦ ∂D̄Φ̄ + i

5 ∂DΦ D̄Φ̄
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Conformal higher spin supercurrents
Poincaré v.s. Conformal (s+ 1 , s+ 1/2) supermultiplets :
I Poincaré : Hα(s)α̇(s) , χα(s)α̇(s−1)

δ0Hα(s)α̇(s) = 1
s!D(αsL̄α(s−1))α̇(s)− 1

s!D̄(α̇sLα(s)α̇(s−1))

δ0χα(s)α̇(s−1) = D̄2
Lα(s)α̇(s−1) + Dαs+1Λα(s+1)α̇(s−1)

I Conformal : Hα(s)α̇(s)

δ0Hα(s)α̇(s) = 1
s!D(αsL̄α(s−1))α̇(s)− 1

s!D̄(α̇sLα(s)α̇(s−1))

I Superfield strength : Wα(2s+1)

Wα(2s+1) ∼ D̄2D(α2s+1∂α2s
α̇s . . .∂α(s+1)

α̇1Hα(s))α̇(s)

conformal invariant

[Kuzenko-Manvelyan-Theisen 2017][Sezgin-Sundell 2002]

Minimal supercurrent = conformal supercurrent

S =
∫

Φ̄Φ + g
∑
s=0

∫
Hα(s)α̇(s) Jα(s)α̇(s)

D̄α̇sJα(s)α̇(s) = 0
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Massive chiral supermultiplet
I Consider a mass term correction:

S0 =
∫
d8z Φ̄Φ + m

2

∫
d6z Φ2 + m

2

∫
d6z̄ Φ̄2

I Starting action is no longer conformal invariant

I Minimal supercurrent multiplet can not be reached : Tα(s−1)α̇(s−1) 6= 0
I Supercurrent and supertrace acquire mass corrections

Jα(s)α̇(s) = J min
α(s)α̇(s) +m.. .

Tα(s−1)α̇(s−1) = 0 +m.. .

I Check conservation equation: D̄α̇sJα(s)α̇(s) = 1
s!D̄

2D(αsTα(s−1))α̇(s−1)

Answer: YES BUT ONLY FOR ODD s [ s= 2l+ 1 , l = 0,1,2, ... ]

consistent coupling only with (2l+ 2 , 2l+ 3/2) supermultiplets

I Includes supergravity (l = 0) but NOT the vector supermultiplet
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Jα(s)α̇(s) = J min
α(s)α̇(s)

+m
s−1∑
p=0

γp ∂
(p)DD̄Λ ∂(s−1−p)Φ +m

s−1∑
p=0

δp ∂
(p)D̄Λ ∂(s−1−p)DΦ

−m
s−1∑
p=0

γ∗p ∂
(p)D̄DΛ̄ ∂(s−1−p)Φ̄−m

s−1∑
p=0

δ∗p ∂
(p)DΛ̄ ∂(s−1−p)D̄Φ̄

Tα(s−1)α̇(s−1) = 0+m

s−1∑
p=0

ζp ∂
(p)Λ ∂(s−1−p)Φ +m

s−1∑
p=0

ξp ∂
(p)Λ̄ ∂(s−1−p)Φ̄

+m
s−2∑
p=0

σp ∂
(p)D̄DΛ ∂(s−2−p)Φ

( Φ = D̄2Λ )
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Nonlinear sigma model

I A more general starting point:

S0 =
∫
d8z K(Φ, Φ̄) +

∫
d6zW(Φ) +

∫
d6z̄ W̄(Φ̄)

K(Φ, Φ̄)∼K(Φ, Φ̄) + Λ(Φ) +Λ̄(Φ̄) ,

W(Φ)∼W(Φ) + constant

I Search for a supercurrent multiplet {Jα(s)α̇(s) , Tα(s−1)α̇(s−1)} such that

D̄α̇sJα(s)α̇(s) = 1
s!D̄

2D(αsTα(s−1))α̇(s−1)

D̄2J = 0

SI ∼
∫
d8z

{
Hα(s)α̇(s)Jα(s)α̇(s) + [χα(s)α̇(s−1)DαsTα(s−1)α̇(s−1) + c.c.]

}
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Nonlinear sigma model: Results

I s= 0 (vector supermultiplet):

ONLY IF K =K(ΦΦ̄), W(Φ) = 0

J = ΦKΦ

I s= 1 (supergravity supermultiplet):

YES for any K, W ( Φ = D̄2Λ, W = ΦF )

Jαα̇ = DαΦ D̄α̇KΦ−DαD̄α̇(ΛF) +D̄α̇Dα(Λ̄F̄)

T =−K+ ΛF + 2Λ̄F̄

Global U(1) gauging−−−−→ vector supermultiplet

Expected!

Anything can be coupled to supergravity
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Nonlinear sigma model: Results

I s≥ 2 (higher spin supermultiplets):

ONLY IF

1.) K = Φ̄Φ ,W = 0 : Free, massless, chiral

2.) K = Φ̄Φ ,W = fΦ : Free, chiral with linear superpotential

3.) K = Φ̄Φ ,W =mΦ2 : Free, massive, chiral (s-odd selection rule)

I Results are consistent with expectations from:

1. Coleman-Mandula ( assumes non-trivial S-matrix )

2. Maldacena-Zhiboedov ( assumes non-trivial h.s. current )
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Non-minimal matter supermultiplet:
I Consider a free, massless, complex linear

S0 =−
∫
d8z Σ̄Σ

I Repeat: Find δ1Σ → . . .

I OR use duality:

S =−
∫
d8z σ̄ σ +

∫
d8z Φ σ +

∫
d8z Φ̄ σ̄ + gσ

∫
d8z

∞∑
s=0

Hα(s)α̇(s)Jα(s)α̇(s)

Results:

J (Σ)
α(s)α̇(s) = J (Φ)

α(s)α̇(s)

∣∣∣
Φ→Σ

, gΣ = (−1)s+1gΦ

1. For even spin j = s+ 1 (supergravity, ...) same charge (attractive forces)

2. For odd spin j = s+ 1 (vector, ...) opposite charge (repulsive forces)
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What about integer superspins (s+1/2 , s)?
Thus far: δ1Φ linear in Φ gives interactions with (s+ 1 , s+ 1/2)

What about integer superspin supermultiplets (s+ 1/2 , s)?
I Poincaré : Ψα(s)α̇(s−1) , Vα(s−1)α̇(s−1)

δ0Ψα(s)α̇(s−1) =− D2Lα(s)α̇(s−1) + 1
(s−1)!D̄(α̇s−1Λα(s)α̇(s−2))

δ0Vα(s−1)α̇(s−1) = DαsLα(s)α̇(s−1) +D̄α̇s
L̄α(s−1)α̇(s)

I Conformal : Ψα(s)α̇(s−1)
δ0Ψα(s)α̇(s−1) = 1

s! D(αsΞα(s−1))α̇(s−1) + 1
(s−1)!D̄(α̇s−1Λα(s)α̇(s−2))

I Superfield strength : Wα(2s)
Wα(2s) ∼ D̄2D(α2s∂α2s−1

α̇s . . .∂α(s+1)
α̇1Ψα(s))α̇(s−1)

I Conservation equations:
Poincaré: D2Jα(s)α̇(s−1) = 1

s! D(αsTα(s−1))α̇(s−1) , D̄α̇s−1Jα(s)α̇(s−1) = 0

Conformal: DαsJα(s)α̇(s−1) = 0 , D̄αs−1Jα(s)α̇(s−1) = 0

like superdiffeo

and supergravity
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I Poincaré : Ψα(s)α̇(s−1) , Vα(s−1)α̇(s−1)

δ0Ψα(s)α̇(s−1) =− D2Lα(s)α̇(s−1) + 1
(s−1)!D̄(α̇s−1Λα(s)α̇(s−2))

δ0Vα(s−1)α̇(s−1) = DαsLα(s)α̇(s−1) +D̄α̇s
L̄α(s−1)α̇(s)

I Conformal : Ψα(s)α̇(s−1)
δ0Ψα(s)α̇(s−1) = 1

s! D(αsΞα(s−1))α̇(s−1) + 1
(s−1)!D̄(α̇s−1Λα(s)α̇(s−2))

I Superfield strength : Wα(2s)
Wα(2s) ∼ D̄2D(α2s∂α2s−1

α̇s . . .∂α(s+1)
α̇1Ψα(s))α̇(s−1)

I Conservation equations:
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Integer superspin supercurrents
Consider δ1Φ linear in Φ̄

δ1Φ =
∞∑
k=0

{
Aα(k)α̇(k+1) D̄α̇k+1DαkD̄α̇k . . .Dα1D̄α̇1Φ̄

+ ∆α(k)α̇(k) DαkD̄α̇k . . .Dα1D̄α̇1Φ̄
+ Γα(k+1)α(k) Dαk+1D̄2DαkD̄α̇k . . .Dα1D̄α̇1Φ̄

+ Eα(k)α̇(k) D̄2DαkD̄α̇k . . .Dα1D̄α̇1Φ̄
}

Chirality + Non-triviality :

1. δ1Φ =
∞∑
k=0

{
1

(k+1)! D̄(α̇k+1 ξ̄α(k)α̇(k)) D̄α̇k+1DαkD̄α̇k . . .Dα1D̄α̇1Φ̄

+ D̄2
ξ̄α(k)α̇(k) DαkD̄α̇k . . .Dα1D̄α̇1Φ̄

}

2. δ1Φ =
∞∑
k=0

{
D̄2 ¯̀α(k)α̇(k+1) D̄α̇k+1DαkD̄α̇k . . .Dα1D̄α̇1Φ̄

}

integer conformal superspin

integer Poincaré superspin
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Matter - Integer Superspin cubic interactions
Starting point: Single, free, massless chiral S0 =

∫
d8z Φ̄Φ

Cubic interactions: SI ∼
∫
d8z Ψα(s)α̇(s−1) Jα(s)α̇(s−1) + c.c.

I Conformal: Only for s= 2l+ 2

Jα(2l+2)α̇(2l+1) = i(−1)l

2l+ 3

2l+1∑
p=0

(−1)p
(

2l+ 1
p

) (
2l+ 2
p+ 1

)
∂(p)DΦ ∂(2l+1−p)Φ

I Poincaré: For all s≥ 1 Jα(s)α̇(s−1) = (−i)(s−1)Φ ∂(s−1)DΦ

Starting point: S0 =
∫
d8z Φ̄Φ + f

∫
d6z Φ + f∗

∫
d6z̄ Φ̄

For all s≥ 1 Jα(s)α̇(s−1) = (−i)(s−1)Φ ∂(s−1)DΦ ,

Tα(s−1)α̇(s−1) = (−i)(s−1) f∗ ∂(s−1)Φ + (i)(s−1) f ∂(s−1)Φ̄

Starting point: S0 =
∫
d8z Φ̄Φ + m

∫
d6zΦ2 + m

∫
d6z̄Φ̄2

Only for s= 2l+ 2
Jα(2l+2)α̇(2l+1) = (−1)(l+1) i Φ ∂(2l+1)DΦ
Tα(2l+1)α̇(2l+1) = (−1)(l+1) i m Φ̄ ∂(2l+1)Φ − (−1)(l+1) i m Φ ∂(2l+1)Φ̄

[For Ads: Buchbinder-Hutomo-Kuzenko -2018]
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Tα(2l+1)α̇(2l+1) = (−1)(l+1) i m Φ̄ ∂(2l+1)Φ − (−1)(l+1) i m Φ ∂(2l+1)Φ̄

[For Ads: Buchbinder-Hutomo-Kuzenko -2018]
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Matter - Integer Superspin cubic interactions
Starting point: Single, free, massless chiral S0 =

∫
d8z Φ̄Φ

Cubic interactions: SI ∼
∫
d8z Ψα(s)α̇(s−1) Jα(s)α̇(s−1) + c.c.

I Conformal: Only for s= 2l+ 2

Jα(2l+2)α̇(2l+1) = i(−1)l

2l+ 3

2l+1∑
p=0

(−1)p
(

2l+ 1
p

) (
2l+ 2
p+ 1

)
∂(p)DΦ ∂(2l+1−p)Φ

I Poincaré: For all s≥ 1 Jα(s)α̇(s−1) = (−i)(s−1)Φ ∂(s−1)DΦ

Starting point: S0 =
∫
d8z Φ̄Φ + f

∫
d6z Φ + f∗

∫
d6z̄ Φ̄

For all s≥ 1 Jα(s)α̇(s−1) = (−i)(s−1)Φ ∂(s−1)DΦ ,

Tα(s−1)α̇(s−1) = (−i)(s−1) f∗ ∂(s−1)Φ + (i)(s−1) f ∂(s−1)Φ̄

Starting point: S0 =
∫
d8z Φ̄Φ + m

∫
d6zΦ2 + m

∫
d6z̄Φ̄2

Only for s= 2l+ 2
Jα(2l+2)α̇(2l+1) = (−1)(l+1) i Φ ∂(2l+1)DΦ
Tα(2l+1)α̇(2l+1) = (−1)(l+1) i m Φ̄ ∂(2l+1)Φ − (−1)(l+1) i m Φ ∂(2l+1)Φ̄

[For Ads: Buchbinder-Hutomo-Kuzenko -2018]
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Part II

Supersymmetric Higher Spin Currents

of higher spin multiplets
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Beyond matter theories

I Consider cubic interactions of higher spin supermultiplets

I Focus on non-minimal coupling (higher derivative lagrangians)

I Special type of vertices : hj where j is written in terms of field strengths

I Distinctive feature : Uniqueness (up to trivial field redefinitions)
[Berends, Burgers, van Dame 1986] [Gelfond, Skvortsov, Vasiliev 2008]

I Superfield strengths of higher spin supermultiplets:

Y = s+ 1/2 : Wα(2s+1) ∼ D̄2D(α2s+1∂α2s
α̇s∂α2s−1

α̇s−1 . . .∂αs+1
α̇1Hα(s))α̇(s)

Y = s : Wα(2s) ∼ D̄2D(α2s∂α2s−1
α̇s−1∂α2s−2

α̇s−2 . . .∂αs+1
α̇1Ψα(s))α̇(s−1)

D̄β̇Wα(k) = 0 (chiral) , DαkWα(k) = 0 (e.o.m)
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Y1−Y2−Y2
I Consider the cubic vertex Y1−Y2−Y2 where

Y1 = s1 + 1/2 and Y2 is arbitrary

I Interactions generated by a supercurrent Jα(s1)α̇(s1)

SI = g

∫
d8z Hα(s1)α̇(s1)Jα(s1)α̇(s1)

D̄α̇s1Jα(s1)α̇(s1) = 0 , Jα(s1)α̇(s1) = J̄ α(s1)α̇(s1)

I General ansatz:

Jα(s1)α̇(s1) =
s1−2Y2∑
p=0

αp ∂
(p)Wα(2Y2) ∂

(s1−2Y2−p)W̄ α̇(2Y2)

+
s1−2Y2−1∑

p=0
βp ∂

(p)DWα(2Y2) ∂
(s1−2Y2−1−p)D̄W̄ α̇(2Y2)
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Y1−Y2−Y2
Reality + conservation = Unique answer

Jα(s1)α̇(s1) = c(i)s1−2Y2

s1−2Y2∑
p=0

(−1)p
(
s1−2Y2

p

)(
s
p

)(2Y2+p
2Y2

) {
∂(p)Wα(2Y2) ∂

(s1−2Y2−p)W̄α̇(2Y2)

+ i(−1)2Y2 s1−2Y2−p
2Y2 + 1+p

∂(p)DWα(2Y2) ∂
(s1−2Y2−1−p)D̄W̄α̇(2Y2)

}
Observations :

I Constrained superspin values: s1 ≥ 2Y2
Supersymmetric extention of Weinberg-Witten theorem

I Special case (I): s1 = 2Y2, Jα(s1)α̇(s1) = cWα(2Y2)W̄ α̇(2Y2)
Supersymmetric and higher spin extention of the Bel-Robinson tensor

[Howe, Stelle, Townsend 1981]
I Special case (II): Y2 = 0 (matter theory)

Recover matter higher spin supercurrents
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THANK YOU!


