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Types of hidden symmetries

Chiral | Hidden conformal | Parisi-Sourlas

3d N =8 ABJM
4d N =4 SYM
6d N = (2,0)
3d NV =3
flavoured ABJM
4d N =2

Argyres-Douglas
5d NV =1 Seiberg

6d N = (1,0)
E-string
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Types of hidden symmetries

3d A" = 8 ABJM -
4d N = 4 SYM
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Types of hidden symmetries

3d A" = 8 ABJM -

4d N =4 SYM
6d N =

3dN =3
flavoured ABJM

5d NV =1 Seiberg

6d N = (1,0)
E-string

4d N =2
Argyres-Douglas
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How tractable is half-maximal SUSY?

Simplest two selection rules for KK-modes in N' = 4 SYM:

5[0,2,0] X B[o,z,o] = 5[0,2,0]
Bio,3,00 X Bio,3,00 = Bio,2,01 + Bjo.4,0]
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How tractable is half-maximal SUSY?

Simplest two selection rules for KK-modes in N' = 4 SYM:

5[0,2,0] X B[o,z,o] = 5[0,2,0]
Bio,3,00 X Bio,3,00 = Bio,2,01 + Bjo.4,0]

Decomposition into N/ = 2 multiplets: [Dolan, Osborn; hep-th/0200056]

Bio,2,00 = 381 + Exn + Co + 2Di§
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How tractable is half-maximal SUSY?

Simplest two selection rules for KK-modes in N' = 4 SYM:
Bjo.2,01 % Bjo2,0 = Bio,2,0]
Bio3,00 % Bjoz,00 = Bo,2.0) + Bo.a.o]
Decomposition into N/ = 2 multiplets: [Dolan, Osborn; hep-th/0200056]
3[0}2’0] = 331 + &0+ éo + 2D:I:%

Bio,a,0 = 5B, + Exa + 3C1 + 4Di%
+2B; 3 +3B1,42 + Cox2 + 20y 4y + Ajg"
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How tractable is half-maximal SUSY?

Simplest two selection rules for KK-modes in N' = 4 SYM:
Bjo.2,01 % Bjo2,0 = Bio,2,0]
Bio3,00 % Bjoz,00 = Bo,2.0) + Bo.a.o]
Decomposition into N/ = 2 multiplets: [Dolan, Osborn; hep-th/0200056]
8[0,2,0] = 3[;’1 + &0+ éo + 2D:I:%

Bio,a,0 = 5B, + Exa + 3C1 + 4Di%
+2B; 3 +3B1,42 + Cox2 + 20y 4y + Ajg"

@ We will break supersymmetry with space-filling branes.
@ Theories are “open string analogues” of ones with maximal SUSY.

@ External ops will be currents for GF — not possible with 16 Qs.
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Example setup in four dimensions

Stack of N >> 1 D3-branes has AdSs x S° near-horizon geometry.
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Stack of N >> 1 D3-branes has AdSs x S° near-horizon geometry.
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| |
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D3-D3 open strings Closed strings

Connor Behan Oxford Meets The Hologram



Example setup in four dimensions

Stack of N >> 1 D3-branes has AdSs x S° near-horizon geometry.

T o

| |

—>0 —> T
D3-D3 open strings Closed strings
D3-D7 / D7-D3 open strings D7-D7 open strings

01 2 3 4|5 6 7 8 9
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Example setup in four dimensions
Stack of N >> 1 D3-branes has AdSs x S° near-horizon geometry.

T o

| |

—>0 —> T
D3-D3 open strings Closed strings
D3-D7 / D7-D3 open strings D7-D7 open strings

01 2 3 4|5 6 7 8 9

D3| x x x x

D7 | x x x x x|x x x

KK-modes of 8d Yang-Mills on S3 involve only short multiplets!



Similar idea in other dimensions

AdS; : SO(5)r — SU(2), x SU(2)r
AdSs : SO(5)r — SU(2). x SU(2)r
AdSs : SO(6)r — SU(2)1 x SU(2)r x U(1),
AdS, : SO(6)r — SU(2)L x SU(2)r
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Similar idea in other dimensions

AdS; : SO(5)g — SU(2)1 x SU(2)r O(1) = Free AdS
AdSe : SO(5)r — SU(2),. x SU(2)r

AdSs - SO(6)r — SU(2)1 x SU(2)r x U(1),

AdS, : SO(6)r — SU(2). x SU(2)g O(1/ct) = Gravitons
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Similar idea in other dimensions

AdS; : SO(5)r — SU(2), x SU(2)r O(1) = Free AdS
AdSe : 50(5)R — 5U(2)1_ X 5U(2)R O(]./C_j) — Gluons
AdSs : SO(6)r — SU(2)L x SU(2)g x U(1),

(6) (2) (2)

AdS, : SO(6)r — SU(2), x SU(2)r O(1/ct) = Gravitons
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Similar idea in other dimensions

AdS; - SO(5)r — SU(2). x SU(2)r O(1) = Free AdS
AdSs - SO(5)r — SU(2). x SU(2)r O(1/¢)) = Gluons
AdSs : SO(6) (2)0 % SU(2)

(6) (2) (2)

AdS, : SO(6 2) x SU(2)r O(1/ct) = Gravitons

Set € = % and consider half-BPS external ops with A = k.

Ol(x,v,7) = 0! VoL Ly ko k-2

[ SR e PH e 3 AN )
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Similar idea in other dimensions

AdS; : SO(5)g — SU(2)1 x SU(2)r O(1) = Free AdS
AdSe : SO(5)r — SU(2),. x SU(2)r

AdSs - SO(6)r — SU(2)1 x SU(2)r x U(1),

AdS, : SO(6)r — SU(2). x SU(2)g O(1/ct) = Gravitons

O(1/cy) = Gluons

Set € = % and consider half-BPS external ops with A = k.

/ AL o oy 5 7O0k—2
Ok(x,v, V) = Oy apay..ap V™t v v v

an | ; _ Vizvog _9 — Vi3Un
4pt function is degree k in a = v andk-2in g T

k

b Al | V12V34 = = \k—2n~hbhkl .

(0pOpOpOE) = | 5258 (maBaa) 2G"ED(U, Vi1, B)
X12%X34
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Similar idea in other dimensions

AdS; : SO(5)r — SU(2), x SU(2)r O(1) = Free AdS
AdSe : 50(5)R — 5U(2)1_ X 5U(2)R O(]./CJ) — Gluons
AdSs : SO(6)r — SU(2)L x SU(2)g x U(1),

(6) (2) (2)

AdS, : SO(6)r — SU(2), x SU(2)r O(1/ct) = Gravitons

Set € = % and consider half-BPS external ops with A = k.

! / o oy 5 7O0k—2
Ok(x,v, V) = Oy apay..ap V™t v v v

_ Vizvu Vi3Voq
4pt function is degree k in o = v and k - 21in 8= T

k
V1oV o
<O£OEOEO,’?> = [ g Z%] (V12V34)k 2g’1’2’3’4(U, V;a,B)

More generally € which is either min(k;) or 33" ki — min(k;).
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The superconformal Ward identity

We can write ansatz for G5k (2, z: o, 3) in position or
MNbLBl(s to. 3) in Mellin space but how do we fix coefficients?
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The superconformal Ward identity

We can write ansatz for G5k (2, z: o, 3) in position or
MNbLBl(s to. 3) in Mellin space but how do we fix coefficients?

[20, — €ady] g|a:z_1: 0

FOUI’ (tWO) |dent|t|es for 16 QS (8 QS) [Dolan, Gallot, Sokatchev; hep-th/0405180] .
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The superconformal Ward identity

We can write ansatz for G5k (2, z: o, 3) in position or
MNbLBl(s to. 3) in Mellin space but how do we fix coefficients?

[20, — €ady] g|a:z_1: 0
FOUI’ (tWO) |dent|t|es for 16 QS (8 QS) [Dolan, Gallot, Sokatchev; hep-th/0405180] .
E
> [ - 2)(Udy — q) — 2577 voy ] M@ =0
q=0

Exploit z <+ z and write z9 £ Z9 in terms of U, V' [zhou; 1712.02800] .
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The superconformal Ward identity

We can write ansatz for G5k (2, z: o, 3) in position or
MNbLBl(s to. 3) in Mellin space but how do we fix coefficients?

[20, — €ady] g|a:z_1: 0
FOUI’ (tWO) |dent|t|es for 16 QS (8 QS) [Dolan, Gallot, Sokatchev; hep-th/0405180] .
E
> [ - 2)(Udy — q) — 2577 voy ] M@ =0
q=0

Exploit z <+ z and write z9 £ Z9 in terms of U, V' [zhou; 1712.02800] .

Udy — [5—67k1+k2_25:| x, Voy— |:£+67k1_k4_2€:| X

2 2 2 2
UmV" o M(s, t) = <A1+2A2_5> (A3+2A4—5) <A1+2A4—t>

(A2+2A3—t) (A1+2A3—U) (%) M(s—2m,t—2n)
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The superconformal Ward identity

Solutions in even d are G = K + RH.
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The superconformal Ward identity

Solutions in even d are G = K + RH. For 4d N = 2,
(1-az)f(2) — (1 —a2)f(2)

z—2Zz

R=(1-az)(1l-az2).

K=

Mellin space version is M = Ro M.
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The superconformal Ward identity

Solutions in even d are G = K + RH. For 4d N = 2,
(1-az)f(2) — (1 —a2)f(2)

z—2Zz

R=(1-az)(1-az).

K=

Mellin space version is M = R o M. For 4d N = 4,
1—az)(1-az)[f(z,a)+ f(zZ,a)] — (1 — az)(1 — @z)[f(z,a) + f(Z,&)]
(z=2)(a—a)

R=(1-az)(1-az)(1-az)(l-az).

IC:(
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The superconformal Ward identity

Solutions in even d are G = K + RH. For 4d N = 2,
1—az)f(2) — (1 — a2)f(2)

z—2Zz

R=(1-az)(1-az).

’C:(

Mellin space version is M = R o M. For 4d N = 4,
1—az)(1-az)[f(z,a)+ f(zZ,a)] — (1 — az)(1 — @z)[f(z,a) + f(Z,&)]
(z=2)(a—a)

R=(1-az)(1-az)(1-az)(l-az).

IC:(

The R for 6d N = (2,0) has similar properties for « = & = z 1.
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The superconformal Ward identity

Solutions in even d are G = K + RH. For 4d N = 2,

(1-az)f(2) — (1 —a2)f(2)
z—2Zz

R=(1-az)(1-az).

K =

Mellin space version is M = R o M. For 4d N = 4,

K- (1-az)(1-a2)[f(z,a)+ f((Z, a)]_)—( (1 —_()12)(1 —az)[f(z,a) + f(z,a)]

R=(1-az)(1-az)(1-az)(l-az).

The R for 6d N = (2,0) has similar properties for « = & = z 1.
0:6N=2(z,z,z71) =0
829/\/:4 z,Z; oz,Z_l) =0
9:6N=C0(z,z,z71 z71) =0
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The superconformal Ward identity

Solutions in even d are G = K + RH. For 4d N = 2,

(1-az)f(2) — (1 —a2)f(2)
z—2Zz

R=(1-az)(1-az).

K =

Mellin space version is M = R o M. For 4d N = 4,

K- (1-az)(1-a2)[f(z,a)+ f((Z, a)]_)—( (1 —_()12)(1 —az)[f(z,a) + f(z,a)]

R=(1-az)(l-az)(l-az)(l - az).
The R for 6d N = (2,0) has similar properties for « = & = z 1.
829/\/:2(2, z; Z_l) =0
829/\/:4 z,Z; oz,Z_l) =0
9:GN=R0 (2, 7,771 77 1) =0

Sa me as Setting Vi = [1, Z,] T [Beem, Lemos, Liendo, Peelaers, Rastelli, van Rees; 1312.5344] |

Connor Behan Oxford Meets The Hologram



|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.
Second factor gives Lo +1 — Ro+1 = {Q, -} commuting with Lg 41.
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|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.
Second factor gives Lo +1 — Ro+1 = {Q, -} commuting with Lg 41.

SCFT Virasoro ¢ Conjecture
6d N - (2, 0) 4N3 - 3N -1 W[ﬁ[(N)] [Beem, Rastelli, van Rees; 1404.1079]

Connor Behan Oxford Meets The Hologram



|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.
Second factor gives Lo +1 — Ro+1 = {Q, -} commuting with Lg 41.

SCFT Virasoro ¢ Conjecture
6d N - (2, 0) 4N3 - 3N -1 W[ﬁ[(N)] [Beem, Rastelli, van Rees; 1404.1079]
4d N =4SYM | —3(N?-1) Analogue for Vecty(SL(2; C))?

[Costello, Gaiotto; 1812.09257]
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|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.
Second factor gives Lo +1 — Ro+1 = {Q, -} commuting with Lg 41.

SCFT Virasoro ¢ Conjecture
6d N - (2, 0) 4N3 - 3N -1 W[ﬁ[(N)] [Beem, Rastelli, van Rees; 1404.1079]
4d N =4SYM | —3(N?-1) Analogue for Vecty(SL(2; C))?

[Costello, Gaiotto; 1812.09257]

Lowest AD —22/5 Lee-Yang model
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|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.

Second factor gives Lo +1 —

Ro+1 = {Q, -} commuting with Lo ¢1.

SCFT Virasoro ¢ Conjecture
6d N = (2,0) | 4N3 —3N — 1 | W[sI(N)] (Beem, Rasteli, van Rees; 1404.1079]
4d N =4SYM | —3(N?-1) Analogue for Vecty(SL(2; C))?
[Costello, Gaotto; 1812.00257]
Lowest AD —22/5 Lee-Yang model

Whether conjecture is precise or not, use chiral OPE.

(h + h
Ohl Z)Oh2(0 Z)\mo Z 12

am04(0)
Zh1+h2—h—m
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|. Chiral algebra / SCFT correspondence

Comes from nilpotent Q in s[(2) x s[(2|2) preserving a plane.

Second factor gives Lo +1 —

Ro+1 = {Q, -} commuting with Lo ¢1.

SCFT Virasoro ¢ Conjecture
6d N = (2,0) | 4N3 —3N — 1 | WIsI(N)] [Beem, Rasteli van Rees; 1404.1079]
4d N =4SYM | —3(N?-1) Analogue for Vecty(SL(2; C))?
[Costello, Gaotto; 1812.00257]
Lowest AD —22/5 Lee-Yang model

Whether conjecture is precise or not, use chiral OPE.

(h + h
Ohl Z)Oh2(0 Z)\mo Z 12

am04(0)
Zh1+h2—h—m

Structure constants agree with those in full 4d or 6d theory.
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The holographic case

Need to solve for missing data.

Misgs(s, t; a, @) = Z Ci2p C34pSp(s, t; v, @) + crossed + contact
P

Mék’ff"‘(s, t;a, B) = I fllsls Z Ci2p CaapSp (s, t; ) Yp—2(B) + crossed + contact

p
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The holographic case

Need to solve for missing data.

Misgs(s, t; a, @) = Z Ci2p C34pSp(s, t; v, @) + crossed + contact
P

MSC’,QS%"‘(S, t;a, B) = I fllsls Z Ci2p CaapSp (s, t; ) Yp—2(B) + crossed + contact

p

v yig
For 6d N = (2,0), use Cip3 = ,/23%4 ] IT Mrits] where

= I /T2ki—1]

_ kitkotks
- 2

Vi — k,’ [Bastianelli, Zucchini; hep-th/9907047] .
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The holographic case

Need to solve for missing data.

Misgs(s, t; a, @) = Z Ci2p C34pSp(s, t; v, @) + crossed + contact
P
MSC’,QS%"‘(S, t;a, B) = I fllsls Z Ci2p CaapSp (s, t; ) Yp—2(B) + crossed + contact

p

v yig
For 6d N = (2,0), use Ci23 = 4/ 2c5r 4 r[y] 11 i as) where

" /T2ki—1]
vi = % — Kj [Bastianelli, Zucchini; hep-th/9907047] .

_1)k1+k4zk1+k2
(z — Dtk

kit+ko—p—1

— ki2)m(p + k3a)m
Fi234(z E Ci2p Gaap E (p— ki2)m(p + ksa)
m=0

m!(2p)mzk1+k2—P—m

Fi234(2) + F3214(1 — 2)
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The holographic case

Need to solve for missing data.

Misgs(s, t; a, @) = Z Ci2p C34pSp(s, t; v, @) + crossed + contact

P
Mggs/su(a tia, B) = Flhkd phla Z Ci2p C3apSp (s, t; ) Yp—2(B) + crossed + contact
P
For 6d A = (2,0), use Cio3 = /22 T, "] where
V) 2ecr 3 " /T2ki—1]
V,‘ = % — k,’ [Bastianelli, Zucchini; hep-th/9907047] .
— 1)Ktk Skitka
Fizsa(2) + 7(2)7 Ty el = 2)
ki+ky—p—1
(p — ki2)m(p + k3a)m
Fi234(z Z Ci2pGaap mZ:O mi(2p)mzhthe—p—m
For 4d N = 2, use C123 = 6/C_] [Alday, CB, Ferrero, Zhou] .
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The holographic case

Need to solve for missing data.

Misqs(s, t; o, &) = Z Ci2p C34pSp(s, t; v, @) + crossed + contact
P
MSC’,QS%"‘(S, t;a, B) = I fllsls Z Ci2p CaapSp (s, t; ) Yp—2(B) + crossed + contact

p

v yig
For 6d N = (2,0), use Ci23 = 4/ 2c5r 4 r[y] 11 i as) where

" /T2ki—1]
vi = % — Kj [Bastianelli, Zucchini; hep-th/9907047] .

_1)k1+k4zk1+k2
(z — Dkth

kit+ko—p—1

— k12)m k34)m
Fi234(z ZC12PC34P Z (p— ki2)m(p + ksa)

m!(2p)mzk1+k2—P—m

Fi234(2) + F3214(1 — 2)

m=0
For 4d N = 2, use C123 = 6/C_] [Alday, CB, Ferrero, Zhou] .
kit+ko—p—2
hh sl hhbJ i3l L . (p72k12) (p+2k34)
FUE(2i8) = PR S ooy £ (87 3 2t 2 U
P m=0 ml(P mZ 2 m
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The holographic case

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

~1\? 12 =z (za)?
F ‘o) =1 e — -2
2222(2; @) = 14-(za)"+z <1_Z> +— [1_2 zoz—l—l_z}
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The holographic case

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

—1\? 12 =z (za)?
Foooo(z; @) = 1+(za)?+22 | = = —2
22(z; a) = 14+(za)*+z <1_Z> += [1_2 za + 1_2}

Learn that F02(z; a)!l/CQZ 0 from exact OPE.

(2) (2)
JD(2)42(0) = 5 + —<bd . +

z cz
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The holographic case

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

~1\? 12 z (204)2
F _ ) s o[« 5
222(2:0) (za)"+2 <1—z> c [1—2 i 1—2}

Learn that F02(z; a)!l/CQZ 0 from exact OPE.

) )
I (2)42)(0) = 5 + e b +

z cz

J@ J@) operators contribute to JG) x JB) ~ 2—13 at .

c°z
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The holographic case

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

~1\? 12 z (204)2
F _ ) s o[« 5
222(2:0) (za)"+2 <1—z> c [1—2 i 1—2}

Learn that F02(z; a)!l/CQZ 0 from exact OPE.

) )
I (2)42)(0) = 5 + e b +

z cz

J@ J@) operators contribute to JG) x JB) ~ 2—13 at .

c°z

~202522a(1 — @)

1/c2_ 62(1_2)

F3333(z; o)
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What about the auxiliary amplitude?

We also have M = R o M.
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What about the auxiliary amplitude?

We also have M = R o M. Results in 6d [Rastelli, Zhou; 1712.02788] :

. 4

Moan(s, £,0,1) = 35cr(s — 6)(s — 4)(t — 6)(t — 4)(u — 12)(u — 10)

. s—7

Maszs(s, £;0,1) = 105¢7(s — 8)(s — 6)(s — 4)(t — 10)(t — 8)(u — 16)(u — 14)
7 7 10

_ 1 1 1 !

Maaaa(s, £;0,1) = 2079000cT g s—2i g t—2j kH:g u—2k

x[165s" — 6820s° + 102620s° — 6616485 + 1525632]
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What about the auxiliary amplitude?

We also have M = R o M. Results in 6d [Rastelli, Zhou; 1712.02788] :

. 4

Moan(s, £,0,1) = 35cr(s — 6)(s — 4)(t — 6)(t — 4)(u — 12)(u — 10)

. s—7

Maszs(s, £;0,1) = 105¢7(s — 8)(s — 6)(s — 4)(t — 10)(t — 8)(u — 16)(u — 14)
_ 1 D1 oy 1 pr 1

Maaa(s, t;0,1) = 2079000cT g s—2i g t—2j kH:g u—2k

x[165s" — 6820s° + 102620s° — 6616485 + 1525632]

Simpler in 4d N = 4 [Rastelli, Zhou; 1608.06624] .
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What about the auxiliary amplitude?

We also have M = R o M. Results in 6d [Rastelli, Zhou; 1712.02788] :

. 4

Moan(s, £,0,1) = 35cr(s — 6)(s — 4)(t — 6)(t — 4)(u — 12)(u — 10)

. s—7

Maszs(s, £;0,1) = 105¢7(s — 8)(s — 6)(s — 4)(t — 10)(t — 8)(u — 16)(u — 14)
_ 1 D1 oy 1 pr 1

Maaa(s, t;0,1) = 2079000cT g s—2i g t—2j kH:g u—2k

x[165s" — 6820s° + 102620s° — 6616485 + 1525632]

Simpler in 4d N = 4 [Rastelli, zhou; 1608.06624] . For o = |a|?, 7 = |1 — |2

. Ao
M(s, t;0,7) = Yy . .
i+j+;£_2 (s —sm+2k)(t — tm + 2j)(u — um + 2i)

Sv = min(k1 —+ kz, ks + k4) -2
ty = min(k1 + k4, ko + k3) -2
uym = min(k1 + k3, k2 + k4) + 2

240v/ ki ko ks ka

HHM |k1t+ks—ko —ka| [kitka—ko—ks3| |k1tko—ks—ka|
CT"J'k'(1+ 2 ),‘(1+ 2 )j(1+ 2 )k
Connor Behan Oxford Meets The Hologram
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[l. A more mysterious hidden structure

Conformally flat AdSs x S° vs actually flat R10.

v 1
Moxo(s, t) = Agrav(s, t) o o
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[l. A more mysterious hidden structure

Conformally flat AdSs x S° vs actually flat R10.

1
t rav t —
M2222(5 ) — Aga (5 ) X "y

Amplitude still conformal for d = 10 [caron-Huot, Trinh; 1809.09173] !

N [pwd 0,0 9 d-20
Ko Z[ 2 op op ' opt opf 2 opf

Connor Behan Oxford Meets The Hologram



[l. A more mysterious hidden structure

Conformally flat AdSs x S° vs actually flat R10.

v 1
Moxo(s, t) = Agrav(s, t) o o

Amplitude still conformal for d = 10 [caron-Huot, Trinh; 1809.09173] !

v

_N|Pw 9 0,0 0 d-20
K“Z[ 2 Op; Op; Pi opy opt 2 opt

Turns lowest KK mode into a generating funtion for all others.

Hiakokska (X5) C Hooo (xF + i - 17)
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[l. A more mysterious hidden structure

Conformally flat AdSs x S° vs actually flat R10.

1
t rav t —
M2222(5 ) — Aga (5 ) X "y

Amplitude still conformal for d = 10 [caron-Huot, Trinh; 1809.09173] !

N~ [pd 9,0 0 d-20
K“Z[ 2 Op; Op; ’8p, op!' 2 opt

Turns lowest KK mode into a generating funtion for all others.
Hikokska (X5) C Hoooo (X + ti - )

Gluon analogue is also conformal for d = 8.

fllIZJfJI3I4 f/1/4_/f.”2/3

hblsh by
Mpss (s, t) = Ag™"(s, t) o w -
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[l. A more mysterious hidden structure

Conformally flat AdSs x S° vs actually flat R10.

1
t rav t —
M2222(5 ) — Aga (5 ) X "y

Amplitude still conformal for d = 10 [caron-Huot, Trinh; 1809.09173] !

N [Pw0 9,0 9 d-20
K Z[ 2 op op ' opt opf 2 opf

Turns lowest KK mode into a generating funtion for all others.

Mok ko ks (X )C H2222(X +ti-t)

Gluon analogue is also conformal for d = 8.

fllIZJfJI3I4 f/1/4_/f.”2/3

hblsh by
Mpss (s, t) = Ag™"(s, t) o w -

Reflects conformal flatness of AdSs x S locus for the brane.

Connor Behan Oxford Meets The Hologram



Back to the full Mellin amplitude

Residues have degree 2 for gravitons and 1 for gluons.
160s( (t, u)H]
Sy (s, tyo,T) Z Z 75 —p_2m
m=00<i+j<E
co & i i
i Ko (t, u)H,
Si%(s, t;a) = Z (1-«a Kol ) Hpm

Ss—ep—2m
m=0 ;=0 p
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Back to the full Mellin amplitude

Residues have degree 2 for gravitons and 1 for gluons.

16Qs (t, u)H]
st =2 Y o 75_6,, o
m=00<i+j<&

S i i
Kt u)H,
Si%(s, t;a) = E (1-a) p(t u)H,

Ss—ep—2m
m=0 ;=0 p

Zoom in on polynomial.
Ky = —2i(2i + ke)u" + 2i(ky — 2)t7 — 2(t7 = 2i€)(2p — ke — k) (2P + ke + Ky — 4)
tf=t+ - mffzk,, ke = ki + ko — ko — ks

vr=ut s /sufka,, Ky = |ki + ks — ko — ka
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Back to the full Mellin amplitude

Residues have degree 2 for gravitons and 1 for gluons.
160s( (t, u)H]
Sy (s, tyo,T) Z Z 75 —p_2m
m=00<i+j<E
co & i i
Ko (t, u)H,
SEQS(s,t;oz):Z (1-a) ot )My,

Ss—ep—2m
m=0 ;=0 p

Zoom in on polynomial.
Ky = —2i(2i + ke)u" + 2i(ky — 2)t7 — 2(t7 = 2i€)(2p — ke — k) (2P + ke + Ky — 4)
tf=t+ - mffzk,, ke = ki + ko — ko — ks

vr=ut s /sufka,, Ky = |ki + ks — ko — ka

Can pull outside with (o — 1), <> —iX, etc.

Ko = —8(& — 012) Do — 2p(p — 2)[D1a — €(€ — 612)] — 4(€ — 612)*(D13 + Dau)
o} 5 0

=vij—, Dj=x
Javl_j? Iy

0[.. ol
y ] 2
Ox;;
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An old conjecture

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

S= / d¥xd0dd [—;¢82¢ + V(q>)] S = / d9=2x {—;¢a2¢>+ V(d))]
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An old conjecture

Actions for different d are perturbatively equivalent (parisi, sourlas; 1979 .
S = /ddxdadé [—;¢a2¢+ V(o ] —S= /dd 2 { 0 + V(d))]

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

Our = Oy @ 2p
P,— (Pu, Q:,Q-), K,— (Ku,5,5-)

Similar for M,
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An old conjecture

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

- 1
S = /ddxd0d0 [—2¢a2¢+ V(o ] —S= /dd 2 { 0 + V(d))]
LHS invariant under osp(d + 1,1|2) superalgebra.

Our = Oy @ 2p
P,— (Pu, Q:,Q-), K,— (Ku,5,5-)
Similar for M,

Superblock can be expressed in two ways [Kaviraj, Rychkov, Trevisani; 1912.01617] .

GX?) = GXQ + 20 GXQz,e + ‘317—1621)1,571 + ‘307—262{%72 + C2,—2Géd422,672
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An old conjecture

Actions for different d are perturbatively equivalent (parisi, sourlas; 1979 .
S = /ddxdadé [—;¢a2¢+ V(o ] —S= /dd 2 { 0 + V(d))]

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

Our = Oy @ 2p
PH_>(P#’0+707)7 KM_>(KIHS+75*)
Similar for M,
Superblock can be expressed in two ways [Kaviraj, Rychkov, Trevisani; 1912.01617] .
d—2 d d d d d
Gé,z ) = Gé,% + 20 Gglz,e + 517—16211,571 + ‘307—26&%72 + C2,—2Gé422,672

Applies to Witten diagrams as well [zhou; 2005.03031] .
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lI1. Parisi-Sourlas SUSY in holography

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

d— 2 d d
MDD =MD+ IMY L,

ep,0
d—4) d—2 d 2 d—2
MEpO MEpO ) ( )M£p+2)0
= M) + )M(d) |+ [ MG+ SEMED]
ep,0 2,0 ep+2,0 2,0 p+2,0 2,0 ep+4
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lI1. Parisi-Sourlas SUSY in holography

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

d— 2 d d
MDD =MD+ IMY L,

ep,0
d—4 d—2 d 2 d—2
MEp,O ) = MEp,O ) ( )M£p+2)0
_ M(d)—i—c()/\/l(d) }JFC {M 1 D pqld ]
ep,0 2,0 ep+2,0 2,0 ep+2,0 2,0 ep+4

Five term relation has two terms for ¢ = 0.
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lI1. Parisi-Sourlas SUSY in holography

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

d— 2 d d
MDD =MD+ IMY L,

ep,0
d—4) d—2 d 2 d—2
MEpO MEpO ) ( )M£p+2)0
= M) + )M(d) |+ [ MG+ SEMED]
ep,0 2,0 ep+2,0 2,0 p+2,0 2,0 ep+4

Five term relation has two terms for ¢ = 0.

16Qs : Y00 (a, @)
8Qs : YO (a) YL (8)

As with AdSy,1, S" 1 effectively reduces in dimension as well.
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lI1. Parisi-Sourlas SUSY in holography

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

d— 2 d d
MDD =MD+ IMY L,

ep,0
d—4) d—2 d 2 d—2
MEpO MEpO ) ( )M£p+2)0
= M) + )M(d) |+ [ MG+ SEMED]
ep,0 2,0 ep+2,0 2,0 p+2,0 2,0 ep+4

Five term relation has two terms for ¢ = 0.

16Qs : Y00 (a, @)
8Qs : YO (a) YL (8)

As with AdSy,1, S" 1 effectively reduces in dimension as well.

8o, 1) = Clkis p)Kp o | Wito* /D (x) Y=/t
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Future questions

AV
/N
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Future questions
@ Higher derivative corrections involve contact terms of growing

degree. These give information about “Veneziano amplitude”
Of AdS [Abl, Heslop, Lipstein; 2012.12091] .

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

@ More features of flat space gauge theory amplitudes can now be
checked in AdS. These include color-kinematic duality and perhaps
the double copy.

Connor Behan Oxford Meets The Hologram



