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Kinematics

Consider a theory with SL(2) conformal, SU(2) global symmetry:
O(z,v) = O %(Z)Vay - - - Vay,-

4pt functions depend on cross ratios:
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Another uses extremality £ = 2min(j;) or Y, ji — 2max(j;).
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Kinematics

Consider a theory with SL(2) conformal, SU(2) global symmetry:
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Kinematics

Consider a theory with SL(2) conformal, SU(2) global symmetry:
O(z,v) = O %%(Z) vy - - - Vay,-

4pt functions depend on cross ratios:

_ ZZa o V13V
, .
213224 Vi2V34

One common convention is:
h12 h34 J12 B4\ iiti2 J3ta
224 Z14 Vig V13 12 34 .
(01020:04) = (*) (*) (*) (*) it 906 @)
Z14 713 V2q Vig 23 "z
Another uses extremality £ = 2min(j;) or Y, ji — 2max(ji).

J3tia—i—i2 tia—i—J3 Jithtiz—ia—E& 21—¢& £
V34 V24 Va3 Vig Vi2V34
2e 2e 2¢ 2e 2€,2€

X34 Xo4 X23 X1a X12X34

For d > 2, use U= xx"and V =(1—x)(1—X').



Maximal and half-maximal SUSY

With 16 Qs, R symmetry is SO(5), SO(6) or SO(8).

O(x,t) = Oty ... ty,, A=ek, e=—"

t13t24 / t14t23
o= = au T =
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Maximal and half-maximal SUSY

With 16 Qs, R symmetry is SO(5), SO(6) or SO(8).

O(x,t) = Oty ... t,, A=ck, €= 5

t13t: t1at
o= 1324_0{0[/ = 1423:(1—0()(1_0/)

tiot3s ’ tiot3a

One can use a brane to break this to 8 Qs and SU(2); x SU(2)g.

O(x, v, 7) = Ol 5% (X)Vay - - Vo, v TP A = ek

V12V34 V12134
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Maximal and half-maximal SUSY

With 16 Qs, R symmetry is SO(5), SO(6) or SO(8).

O(x,t) = Oty ... t,, A=ck, €= 5

t13t: t1at
o= 1324_0{0[/ = 1423:(1—0()(1_0/)

 tiota tiotsa

One can use a brane to break this to 8 Qs and SU(2); x SU(2)g.
O(x, v, 7) = Ol 5% (X)Vay - - Vo, v TP A = ek
V12V34 _ \712\734’ s=aB, 7=(1—a)1-4)

; J—
V13V34 V13V34
Four (tWO) identities for 16 QS (8 QS) [Dolan, Gallot, Sokatchev; hep-th/0405180] .

(x0y — €adq) g|a:x‘1: 0
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Holography in Mellin space

Use Mandelstam variables instead of cross ratios [mack; 0907.2407] .

i dsdt \/Eki—ka—E)t3 AL+ Dy —s As+Ay—s
g(u, V) = /,w (4ri)? U%(kﬁrkz*g)*%M(s’ t)r{ 2 ] r[ 2 }

r|:A1+A47t:|r|:A2+A37t:|r|:A1+A3fu:|r|:A2+A4fuj|
2 2 2 2
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i dsdt \/Eki—ka—E)t3 AL+ Dy —s As+Ay—s
g(u, V) = /,w (4ri)? U%(kﬁrkz*g)*%M(s’ t)r{ 2 ] r[ 2 }
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Conformal blocks and Witten diagrams (for 7 = A — £) both become

= Q7 m(t)
Mo (s, t) N :
ols: mX::o mil [B1t2e=T _ ] [ [Bat2e=T ] (s — 7 — 2m)
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Holography in Mellin space

Use Mandelstam variables instead of cross ratios [mack; 0907.2407] .

i dsdt \/Eki—ka—E)t3 AL+ Dy —s As+Ay—s
g(u, V) = /,w (4ri)? U%(kﬁrkz*g)*%M(s’ t)r{ 2 ] r[ 2 }

r|:A1+A47t:|r|:A2+A37t:|r|:A1+A3fu:|r|:A2+A4fuj|
2 2 2 2

Conformal blocks and Witten diagrams (for 7 = A — £) both become

oo Q7 m(t)
Medlos) = 2 e (8 ] [3585% — m] (s 7 2m)

Add contact terms to single trace blocks in all channels.
M(s,t) = Z G20 GaoMo(s, t) + Cuuo CsoMo(t, s) + Cizo CuoMo(u, t)
(@)

+ Pémax71(57 t)
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Operator content

Instead of Mp(s, t), use So(s, t; &) which is a linear combination
of YVj(a) M (s, t) for all components of the superconformal block.
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Operator content

Instead of Mp(s, t), use So(s, t; &) which is a linear combination
of YVj(a) M (s, t) for all components of the superconformal block.

0Sp(8|4) PSU(2,2[2) 0Sp(8*|4)
(=0 B[O];’/g""’] BE[0, 0]~ DI[0,0,0]%."

r=2 | @*BlS2"Y | @2Q2BB[0, 0]

p/2

¢=0 | @B[0]°>*% | @*Q*BB[0,0] "

p/2

With 16 Qs, selection rule is

Ok X Ok, D Op,  p € {lkiz| + 2, |kia| +4,...

Q4D[0 0 0][P ,0]
@®D[0,0,0]2"

k1 + ko — 2}
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Operator content

Instead of Mp(s, t), use So(s, t; &) which is a linear combination
of YVj(a) M (s, t) for all components of the superconformal block.

0Sp(8|4) PSU(2,2[2) 0Sp(8*|4)
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With 16 Qs, selection rule is
Ok, X Ok, D Op,  p € {lkia| + 2, |ki2| +4,..., ki + ko — 2}.
Generic non-maximal theories can be messier [polan, Osborn; heo-th/0209056] .

BB[0,0]%*% = BB[0,0]22 @ A A2[0,0]4" @ LL[0,0]2° @ ...
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Operator content

Instead of Mp(s, t), use So(s, t; &) which is a linear combination
of YVj(a) M (s, t) for all components of the superconformal block.

0Sp(8|4) PSU(2,2[2) 0Sp(8*|4)
(=0 B[ol5oP BE[0, 0]l DI[0,0,0]%."
(=2 | @*B]%2" | @2Q2BB0,015"% | @*D[0,0,0)%."
(=0 | @B[]2"% | @*Q*BB0, 015" | @®D[0,0,0)%,"

With 16 Qs and 8 Qs, selection rule is
Ok, X Ok, D Op,  p € {lkia| + 2, |kia| +4,... ki + ko — 2}.
Generic non-maximal theories can be messier [Dolan, Osborn; heo-th/0209056] .
BB[0,0]%*% = BB[0,0]22 @& A A2[0,0]4" @ LL[0,0]2° @ ...

If SUSY is broken with a brane, look for { = 1 = half-BPS again!



Super-gravitons and super-gluons

Probe branes wrap AdSy.1 x S3 to produce SU(2), x SU(2)g.
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Super-gravitons and super-gluons
Probe branes wrap AdSy41 x S3 to produce SU(2), x SU(2)g.

T o
—> 0 —> T

D3-D3 open strings Closed strings
D3-D7 / D7-D3 open strings D7-D7 open strings

ky+kp—2

Miegs(s, t; o, ) Z Ci2p C34pSp (s, t; a, &) + crossed + contact
p=lki2|+2
ki+ko—2
hhil hpJ g i3l
MBEB (st o, B) = Fhled £l Z Ci2p C3apSp (s, t; &) Vp—2(B) + same
p=|k12|+2

Scatter Ok(x, t) at O(1/ct) and O} (x,v, V) at O(1/cy).



Ck1,k2,k3 : ?

Determined in terms of = = %Z, ki and aj = = — k;.
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Determined in terms of =

/70 H2=—1 Moit3]
7r3cT2 r[ ]H \/F[2k721 AdSy
16Qs  _ ) [30kikoks
Ck1,k2,k3 - éT2 ’ Ad55
/TTki+2]

= Zkanda,:E k.

Ve ey Ads

from [Lee, Minwalla, Rangamani, Seiberg; hep-th/9806074] [Bastianelli, Zucchini; hep-th/9907047]
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Ck1,k2,k3 : ?

Determined in terms of = = 3 Z ki and a; = = — k;.

-_ MNaj+
e \/kaiﬁl AdS,
16Qs 30k koks
Ckl,kz,k3 - éT2 . AdSs

/3L 23-= H \/F[k+2 Ad54

e ] L o]

from [Lee, Minwalla, Rangamani, Seiberg; hep-th/9806074] [Bastianelli, Zucchini; hep-th/9907047] .

l r[o‘+2] A
T(Cj 2 H ﬁ[k:ﬁ:l d57
224235 {544 rik] _F[3ed]
o ey Iy Tt A
o f AdS
5
; I_[ar[fl]] AdSy (really 6Qs)

from [Aiday, CB, Ferrero, Zhou; 2103.15830] .
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1. Superconformal Ward identity

Apply (x0y — €0y ) g\a:X,lz 0 in Mellin space [zhou; 1712.02500] .

s ki + ko — 2E t ki — kg — 2E
U8U—> [5—672 :|><7 V@V—> |:§+672 :|><
UmV"oM(s,t):(A1+2Az_s) (A3+2A4_5) (A1+2A4—t>

(A2+2A37t) (A1+2Ag—u) (%) M(s — 2m, t — 2n)
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1. Superconformal Ward identity

Apply (x0y — €0y ) g\a:X,lz 0 in Mellin space [zhou; 1712.02500] .

s ki + ko — 2E t ki — kg — 2E
Uoy — [5 —ef} x, Voy— [ﬁ—f—ef} X
UmV"oM(s,t):(A1+A2_s) (A3+A4—S) (A1+A4—t>
2 m 2 m 2 n
(A2+A37t) (A1+A37u) (A2+A47U) M(sf2m,t72n)
2 n 2 —m-—n 2 —m-—n
Residues of S, can have m dependence simplified.
ol H (1 - a)'H!
p,m 2 p p p,m P
—_— |t m)t m — |t
ST [ af (et af(m] or e [t g ()]

S+t+U:€Zk,‘, s=7+2m

1

Connor Behan Field, string, gravity seminar



1. Superconformal Ward identity

Apply (x0y — €0y ) g\a:X,lz 0 in Mellin space [zhou; 1712.02500] .

s ki + ko — 2E t ki — kg — 2E
Udy — [E_ef} x, Voy— [E—l—ef} X
UmV"oM(s,t):(A1+A2_s) (A3+A4—S) (A1+A4—t>
2 m 2 m 2 n
(A2+A37t) (A1+A37u) (A2+A47U) M(sf2m,t72n)
2 n 2 —m-—n 2 —m-—n
Residues of S, can have m dependence simplified.
ol H (1 - a)'H!
p,m 2 p p p,m p
— |t m)t m or — |t m
S—ep—2m[ +qr(m)t + g5 (m)] s—ep—2m[ + g1 (m)]

S+t+U:€Zk,‘, s=7+2m

1

Leads to amplitudes with no additional contact terms [aiday, Zhou; 2006.06653] .
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2. Flat space limit

Amplitudes take a universal form for s, t — oo with s+t + u = 0.

Misos(s, t,a,a’)  (s+t—as)’(s+t—a's)
Ps_»(o,7) o stu

Connor Behan Field, string, gravity seminar



2. Flat space limit

Amplitudes take a universal form for s, t — oo with s+t + u = 0.

Misos(s, t,a,a’)  (s+t—as)’(s+t—a's)
Ps_»(o,7) o stu

With color and kinematic factors
_ flllz_lf-JI3I47 ¢ = flll4Jf-lel37 cy = Fhisd sy
Ne=u(l—a)—ta, N=(a—-1)(u+sa), N,=ca(t+s(l-a))
gluon analogue agrees with [adamo, Casali, Mason, Nekovar; 1810.05115] :

Meaas(s, t,a, B)  (tes —sce)(s+t—as)®  [csNs n celN; n culNy

Ps_2(o,7) stu s t u
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2. Flat space limit

Amplitudes take a universal form for s, t — oo with s+t + u = 0.

Misos(s, t,a,a’)  (s+t—as)’(s+t—a's)
Ps_»(o,7) o stu

With color and kinematic factors
_ flllz_lf-JI3I47 ¢ = flll4Jf-lel37 cy = Fhisd sy
Ne=u(l—a)—ta, N=(a—-1)(u+sa), N,=ca(t+s(l-a))
gluon analogue agrees with [adamo, Casali, Mason, Nekovar; 1810.05115] :

Meaas(s, t,a, B)  (tes —sce)(s+t—as)®  [csNs n celN; n culNy

Ps_2(o,7) stu s t u

Polynomial given by the overlap of wavefunctions on a transverse S¢.

Pg_Q(O',T) X dT(tl . T)k1_2(t2 . T)k2_2(t3 . T)k3_2(t4 . T)k4_2
Sd
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3. Chiral algebra

Superconformal Ward identities in four dimensions are

GV XX =0, 8GN (v xia X' T) = 0.
Solutions have the form G = K + RH with
RV =(1—ax)l-ax), R =(1-ay)—-ax)l-ax)(1-aX).

Cohomo|0gica| eXplanation: [Beem, Lemos, Liendo, Peelaers, Rastelli, van Rees; 1312.5344] .

Connor Behan Field, string, gravity seminar



3. Chiral algebra

Superconformal Ward identities in four dimensions are

GV XX =0, 8GN (v xia X' T) = 0.
Solutions have the form G = K + RH with
RV =(1—ax)l-ax), R =(1-ay)—-ax)l-ax)(1-aX).

Cohomo|0gica| eXplanation: [Beem, Lemos, Liendo, Peelaers, Rastelli, van Rees; 1312.5344] .

d
B Plane preserved by sl(2) x s[(2]2)

admits nilpotent Q.

R symmetry gives ZO,:tl — Ro,+1
03 = {Q, -} commuting with Lo 11.

2d and 4d central charges related by
a negative factor.

s1(2) x sl(2)
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3. Chiral algebra

Bootstrapping a W-algebra means solving for A120.

h+h omO(0
01(2)02(0 Z)\uoz( + hiz) (0)

1(2h)m zh1+h2—h—m
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3. Chiral algebra

Bootstrapping a W-algebra means solving for A120.

h+h omO(0
01(2)02(0 Z)\uoz( + hiz) (0)

1(2h)m zh1+h2—h—m

Crossing under 1 <+ 3 manifest but 1 <+ 4 must still be imposed.

(_1)k1+k4xk1+k2

F1234(X) + W

F314(1 — x)

ki+ko—p—1

(p = ki2)m(p + ksa)m
Fro34(x) = Z Ci2p Caap Z ml(2p)myatha—p=m
p m=0
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3. Chiral algebra

Bootstrapping a W-algebra means solving for A120.

(h + hi2)m  O™O(0)
01(2 Oz Z )\12(9 Z 2h) zh1+h2—h—m

Crossing under 1 <+ 3 manifest but 1 <+ 4 must still be imposed.

1Ykt ke
Fisa(x) + ((X)_WF&MU -x)
kitho—p—1
1*53” (p — ki2)m(p + K3a)m

m!(2p)mxk1+k27pfm

Fioa(x) = Z Ci2pCaap
P m=0

All OPE coefficients fixed in Argyres-Douglas case.

(phiz) (i)
m m

ko1 ka3
hbllyg, . _ fhtd gl T*T
Fi53" (x; B) = f &~ ktho—p _

ml(p)mx~ 2

Connor Behan Field, string, gravity seminar
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3. Chiral algbra and loops

Simplest chiral algebra correlator in 4d N’ = 4 SYM.

2, 2fa—1 2 12 x (x@)?
Foooo(x; @) = 14+(xa) +x +—= —2xa +
1—x c |1—x 1—x

Why do we have Faoa(x; a)‘l/CQZ 0 but F3333(x; a)|1/c27$ 0?
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3. Chiral algbra and loops

Simplest chiral algebra correlator in 4d N’ = 4 SYM.

2, 2fa—1 2 12 x (x@)?
F2222(X; a) = 1+(Xa) +X +— | —2xa+ ——
1—x c |1—x 1—x

Why do we have Faoa(x; a)‘l/CQZ 0 but F3333(x; a)|1/c27$ 07?

1 J®(0)
() @(0) ~ —
J\9(2)J<)(0) 2 + ez
1 J@0)  JH(0
1400 J9)
73 \Jcz? ez
First OPE cannot pick up any %J(a)J(b) but second OPE can pick
up 1J@J@ at order L.

+ regular

JB)(2)J3)(0) ~ + regular
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3. Chiral algbra and loops

Simplest chiral algebra correlator in 4d N’ = 4 SYM.

2, 2fa—1 2 12 x (x@)?
F2222(X; a) = 1+(Xa) +X +— | —2xa+ ——
1—x c |1—x 1—x

Why do we have Faoa(x; a)‘l/CQZ 0 but F3333(x; a)|1/c27$ 07?

1 J®(0)
() @(0) ~ —
J\9(2)J<)(0) 2 + ez
1 J@0)  JH(0
1400 J9)
73 \Jcz? ez
First OPE cannot pick up any %J(a)J(b) but second OPE can pick
up 1J@J@ at order L.

+ regular

JB)(2)J3)(0) ~ + regular

2025x%a(1 — a)
(1 =x)

Crossing continues to fix loops [cg, Ferrero, Zhou; 2101.04114] .

Connor Behan Field, string, gravity seminar

Fs333(x: a)]l/c2:



Unprotected data at one loop

For [0205]nr C (020,0,05), it is standard to use H(x, x').

HOooxX) =D a6, e X)
n,t
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Unprotected data at one loop

For [0202] s C (O202,0205), it is standard to use H(x, x’).

H(x, Xl) — Z (an(j% + a(nlg + .. ) GAn !

!
. ), 06X)
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Unprotected data at one loop

For [0205]ns C (020,0,05), it is standard to use H(x, x').
H(x,x) = Z a0 Gt (6 X)) + Z [aﬁl,i Gt (6 X') + 03l G, (X X )}
+Z [ 016,006 X)) + 290030, GA, 06 X)) + 9580 G, 1006 X)

n,t

P0G, o X)] + 01/}
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Unprotected data at one loop

For [0205]ns C (020,0,05), it is standard to use H(x, x').
H(x,x) = Z a0 Gt (6 X)) + Z [aﬁl,i Gt (6 X') + 03l G, (X X )}
+Z [ 016,006 X)) + 290030, GA, 06 X)) + 9580 G, 1006 X)

n,t

a0 G, (0 X)] + O(1/ch)

Double-log is also a double-discontinuity defined by

. 1 i —27i
dDisc[f(x, X')] = F(x, xX') = 5 [FOx, &™) + F(x, e™)] -
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Unprotected data at one loop

For [0205]ns C (020,0,05), it is standard to use H(x, x').
H(x,x) = Z a0 Gt (6 X)) + Z [aﬁl,i Gt (6 X') + 03l G, (X X )}

+Z[nZGAnz/(X X)+27nga,,[GAn;Z(XX)+’Y,,ga,,gGA ( X,)
n,t

P0G, o X)] + 01/}

Double-log is also a double-discontinuity defined by

1 i —27i
5 [f(Xv e27r X/) + f(Xa € 2 X/)] :

dDisc[f(x, x")] = f(x, X') —
Full spectral density encoded in this [caron-Huot; 1703.00273] !

2 12
. dy d
Grra—1,a1-d(x, X)dDisc[H(x, x’)]x—’; Xﬁ

C(A7 Z) = KA

XX’
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Unprotected data at one loop

(1) 5(0)y2
Use (0,0,0,0,) to get around (70220, 7 7ne
2 n,t

2
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Unprotected data at one loop

<’Y(1)3(0)>,21,e

Use (020,0,0,) to get around (yM2a(0)),, # Z—Grnt,
2 2 n,t
|
|
|
| A224 A28
: [0:20,]1 _ \/)‘§2A + 225 \/>\§2A + Ao A
p | P [030s]o 5 e 5 2)\33B 2 B
: VAt X VA% T Ass
| 'Y(l) 0
| M=q| ™ Q" (W) em
! 0 4y
2 2
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Unprotected data at one loop

<’Y(1)3(0)>,21,e

Use (020,0,0,) to get around (yM2a(0)),, # Z—Grnt,
2 2 n,l
|
|
|
| A224 A28
: [0:20,]1 _ \/)‘§2A + 225 \/>\§2A + Ao A
p | P [030s]o 5 e 5 2)\33B 2 B
: VAt X VA% T Ass
| 'Y(l) 0
| M=q| ™ Q" (W) em
! 0 4y
2 2

Eigenvalues never involve higher roots [aprile, Drummond, Heslop, Paul; 1706.02822] !

2 1 £+ 2
W o And Daln 042
(0 +2i + 1)
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Hidden conformal symmetry

Higher dimensional blocks diagonalize this [caron-Huot, Trinh; 1809.00173) .
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Hidden conformal symmetry

Higher dimensional blocks diagonalize this [caron-Huot, Trinh; 1809.00173) .

~ 1
t rav 7t L
M2222(S, ) — .Aga (S ) X sty

f/llszJlgl4 flllAJfJIQI;;

bkl hbll
Mippz " (s 1) = Agii™" (s, 1) o

su tu
Graviton (gluon) amplitude conformal for d = 10 (d = 8)!
4

ppd 9 L0 9 d-29
K = _ . - — - -
2 [ 2 0p op Popropl 2 opf
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Hidden conformal symmetry

Higher dimensional blocks diagonalize this [caron-Huot, Trinh; 1809.00173) .

~ 1
t rav 7t L
M2222(S, ) — .Aga (S ) X sty

/1/2JfJIgI4 flllAJfJIQI;;
/1 hisly hlzly f
Mas3*(s, t) = Agi™" (s, t) o -

su tu
Graviton (gluon) amplitude conformal for d = 10 (d = 8)!
4

ppd 9 L0 9 d-29
K = _ . - — - -
2 [ 2 0p op Popropl 2 opf

Turns lowest KK mode into generating function for all others.

Hy ks e (X7) C Haooo (x5 + t7)
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Hidden conformal symmetry

Higher dimensional blocks diagonalize this [caron-Huot, Trinh; 1809.00173) .

~ 1
t rav 7t L
M2222(S, ) — .Aga (S ) X sty

/1/2JfJIgI4 flllAJfJIQI;;
/1 hisly hlzly f
Mas3*(s, t) = Agi™" (s, t) o -

su tu
Graviton (gluon) amplitude conformal for d = 10 (d = 8)!
4

ppd 9 L0 9 d-29
K = _ . - — - -
2 [ 2 0p op Popropl 2 opf

Turns lowest KK mode into generating function for all others.
2 2
Hky ko ks, ka (X5) C Hoozo (X5 + ti5)

Background AdSs x S and brane locus AdSs x S3 are both conformally
flat. Corrections in A also organize this way [Caron-Huot, Coronado; 2106.03892] .

Connor Behan Field, string, gravity seminar



An old conjecture

Actions for different d are perturbatively equivalent (parisi, sourlas; 1979 .

S= / d¥xdfdf [écba% + V(CD)] S = / d92x {;¢32¢+ V(gb)]
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An old conjecture

Actions for different d are perturbatively equivalent (parisi, sourlas; 1979 .
_ 1
S= / d¥xdfdf [écba% + V(CD)] S = / d92x {2¢32¢+ V(gb)]

LHS invariant under osp(d + 1, 1|2) superalgebra.

5;“/ — 6;1,1/ & Q+,
P:U'*)(PIMQ+;Q—)7 Kﬂ‘)(KM,S%,,S_)
Similar for M,
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An old conjecture

Actions for different d are perturbatively equivalent (parisi, sourlas; 1979 .
S= / d¥xdfdf [écba% + V(CD)] S = / d92x {;¢32¢+ V(gb)]

LHS invariant under osp(d + 1, 1|2) superalgebra.

5;“/ — 6;1,1/ & Q+,
P:U'*)(PIMQ+;Q—)7 Kﬂ‘)(KM,S%,,S_)
Similar for M,

Superblock can be expressed in two ways [Kaviraj, Rychkov, Trevisani; 1912.01617] .
(d—2) _ ~(d) (d) (d) (d) (d)
GA,Z = GA,Z + <20 GA+2,Z + C1=*16A+1,571 + Co,—2 GA,zfz + G2 GA+2,272

Five term relation has two terms for ¢ = 0.
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Parisi-Sourlas SUSY in holography

Residues of S, involve Kp(t, u)Hp, or Ki(t, u)Hj .

A

Ky (t, u) K,
t+ Ay — Dy — 2eE 2Voy
u— A1 — Az —2Udy —2Vdy
i,J 004,70
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Parisi-Sourlas SUSY in holography

Residues of S, involve Kp?(t, u)Hy' or K At u)H,

Kp?(t, u) Ko
t+ A1 — Ag —2e€ 2Voy
u—A; — Az —2U0y — 2V oy
i,J 00y, TOr

Special linear combinations are acted on by K}, (cs, Ferrero, zhou; 2101.04114] .

d—2
MU = M()+20M6p+20

ep,0
d—4 d—2
Mﬁpo ) = MEpO )+ 2(0 )M£p+2,)0

d) 4 ,(d d—2 d
M(p ot Cé O)Mip)+27o} + Cé 0 ) |:M£p)+2 ot C2 M6p+4 0
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Parisi-Sourlas SUSY in holography

Residues of S, involve Kp?(t, u)Hy' or K At u)H,

Kp?(t, u) Ko
t+ A1 — Ag —2e€ 2Voy
u—A; — Az —2U0y — 2V oy
i,J 00y, TOr

Special linear combinations are acted on by K}, (cs, Ferrero, zhou; 2101.04114] .

d—2
MU = M()+20M6p+20

ep,0
d—4 d—2
Mﬁpo ) = MEpO )+ 2(0 )M£p+2,)0

d) y 4(d d—2 d
M(p ot Cé O)Mip)+27o} + Cé 0 ) |:M£p)+2 ot C2 M6p+4 o}
AdSy,1 and S"! dimensionality both reduce by same amount.

Sp(xh ti) _ C(k,', P)Rp o [WE(;E#QSM)(X,')Yén_#QsM)(ti)}

Connor Behan Field, string, gravity seminar



More relations

Double copy is manifest for auxiliary AdSs correlators (zhou; 2106.07651] .

/2
8
7'Lé2)22 (x’?]

e

N=2 2
HRy o s s (T5)

—

Connor Behan Field, string, gravity seminar



More relations

Double copy is manifest for auxiliary AdSs correlators (zhou; 2106.07651] .

+ i

2
ij

.2 -
T3 = Ty

) ) )
6) (2 |N—=C (8) (.2 NN 4,(10) ¢ 2
M990 (xij H o999 ($ij M990 (xij
cN — ¢ c¢cN — N?
M Tor o (257 M3 ks (23) M T ok (235)
-~ — —_

+ i

2
ij

.2 -
T3 = Ty
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More relations

Double copy is manifest for auxiliary AdSs correlators (zhou; 2106.07651] .

) V2 )

- (6) cN = c? (8) (2 |[N=>N (10) -
2| Hagao (95 7'12222( M990 (95 <
+ +
m_{f m_f
0 0
w cN — 2 . c¢N — N? _ w

Hﬁ{i‘;ka,kq(ﬂr?j Hﬁszz,ka,m(”’z‘?j) Hi\fﬁcﬁ,kgm (%)
. J — | — |
I I
S 3
= <
SL(2 SL(2|2
klvé2?k3yk4 (X) Fk1,k§2,‘k;,k4 (X7 Q) re

xa =1

Fkl»k2vk37k'4 il
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More relations

Double copy is manifest for auxiliary AdSs correlators (zhou; 2106.07651] .

) ) )
< (6) cN = (8) 2y [N N2 (10) -
Z | Hagao (95 H oo (T ) H3299 (95 N
+ +
T T
W eN — ¢ _ ¢N — N? _ w
Hﬁﬁ%mxﬂ”% Hﬁszz,k.z,m(ﬁj) Hﬁfﬁcﬁ,kgm (xfj) u
-/ N B N
PS Il Il
d ~
AdSs x St data | | = [t AdSs x S% data | |-
SL(2 SL(2|2
klykSZV)kﬂyk4 (X) Fkl,k(2,‘kz,k4 (X7 O‘) i
PS I
Lof AdS, x ' data | | |
-~
Hig ko kasky .
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Conclusions

o Explicit Witten diagrams are being replaced by more elegant
bootstrap methods.

@ Some of the structures revealed by them still have a
mysterious origin.

@ The chiral algebra and AdS unitarity method both enable a
systematic exploration of loops.

@ Possible to consider both gravitons O(1/ct) and gluons
O(1/cy) to study backreaction on the brane.

@ Future targets include S-fold theories and backgrounds with
defects.
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