Making AdS; x S more like AdSs x S°

Connor Behan

ICTP-SAIFR

2025-01-16

Based on [2408.17420] with R. S. Pitombo
Also in progress with M. Nocchi and R. S. Pitombo

Connor Behan Rencontres seminar



Two classic examples of holography

First examples of AdSs/CFT4 and AdS3/CFT, are both from

[Maldacena; hep-th/9711200] .
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Two classic examples of holography

First examples of AdSs/CFT4 and AdS3/CFT, are both from

[Maldacena; hep-th/9711200] .

SYM with gauge group SU(N), N > 1 and maximal SUSY PSU(2,2|4):

)\ ~ a/—2 Use N D3 branes in type IIB.
— Near-horizon limit is AdSs x S° with
Weak coupling SUGRA N units of R-R flux.

Compute with SUSY localization [chester, Pufu; 2003.08412] or SVMPL ansatz
with 09 = s2 + t2 4 u?, 03 = StU [Alday, Hansen; 2306.12786] .
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Two classic examples of holography

First examples of AdSs/CFT4 and AdS3/CFT, are both from

[Maldacena; hep-th/9711200] .

SYM with gauge group SU(N), N > 1 and maximal SUSY PSU(2,2|4):

)\ ~ a/—2 Use N D3 branes in type IIB.
® U———— Near-horizon limit is AdSs x S° with
Weak coupling SUGRA N units of R-R flux.

Compute with SUSY localization [chester, Pufu; 2003.08412] or SVMPL ansatz
with 09 = s2 + t2 4 u?, 03 = StU [Alday, Hansen; 2306.12786] .

(1)
0‘20’3 0) aa’b .
/V2Stu N2Z)\a+ b+2< ,b+ﬁ+~->+0(N )

Some loops and stringy corrections are known
with higher KK modes [Fardelli, Hansen, Silva; 2308.03683] .




Two classic examples of holography

First examples of AdSs/CFT4 and AdS3/CFT, are both from

[Maldacena; hep-th/9711200] .

Put D1-D5 on R® x M, for AdS; x S3. Setup can have both R-R and
NS-NS flux. The latter is much nicer! [Maldacena, Ooguri; hep-th/0001053]
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Two classic examples of holography
First examples of AdSs/CFT4 and AdS3/CFT, are both from

[Maldacena; hep-th/9711200] .

Put D1-D5 on R® x M, for AdS; x S3. Setup can have both R-R and
NS-NS flux. The latter is much nicer! [Maldacena, Ooguri; hep-th/0001053]

S3 x S! = large N = 4 Virasoro
T* = contraction — PSU(1,1/2)?
K3 = small N' =4 — PSU(L,1[2)?

N5 =1 N5 = o
Weak coupling ~ SUGRA + tensors

‘ |_> Tensor with Liouville [Eberhardt, Gaberdiel; 1903.00421]
SymN(/Vl4)/SN for N = N]_ N5 [Eberhardt, Gaberdiel, Gopakumar; 1812.01007]
1

1 1 1 1 & gagh o 0‘(11))
oLl Iy s oo [ @, Qe )L 2
N(5+t+u)+Na,§_:oAa+§b+5 (aa’b+ o +O(N™)

First correction around flat space found in [Chester, Zhong; 2412.06429] .
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The single-trace spectrum (AdSs)

N =4 SYM operators below A ~ \/# should be very simple!
Just operators dual to single supergravity particles (e.g.
Tr(X'X7)) and their composites (e.g. Tr(X!X?)Tr(X'X7)). What
representation are they in?
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The single-trace spectrum (AdSs)

N =4 SYM operators below A ~ \/# should be very simple!
Just operators dual to single supergravity particles (e.g.
Tr(X'X7)) and their composites (e.g. Tr(X!X?)Tr(X'X7)). What
representation are they in?

Slow way: Sort solutions of linearized EOMs into half-BPS
BB[O, 0]E(O1k70] mu|tlp|ets [Kim, Romans, van Nieuwenhuizen; 1985] .

|_> k symmetrized R indices
Scaling dimension k

Lorentz scalar
Fast way: Just use all multiplets where spin is at most 2! Very short list
because PSU(2,2|4) has 16 supercharges.

Sk(x,t) =ty ... 1,5} (x)
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The single-trace spectrum (AdS3)

Now we expect both singlets and fundamentals of SO(5) for T*
and SO(21) for K3.
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Fast way: Would work for backgrounds with 8 supercharges and

Spin 1 [Alday, CB, Ferrero, Zhou; 2103.15830] but does not work here with 8
supercharges and spin 2.
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Fast way: Would work for backgrounds with 8 supercharges and
Spin 1 [Alday, CB, Ferrero, Zhou; 2103.15830] but does not work here with 8
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N\»

k
Slow way: Spectrum has half-BPS scalars s/, o in BB[O]k 2 but also
k

t
(ki k=t (kL L
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[de Boer; hep-th/9806104] .
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(ki k=t (kL L
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The single-trace spectrum (AdS3)

Now we expect both singlets and fundamentals of SO(5) for T*
and SO(21) for K3.

Fast way: Would work for backgrounds with 8 supercharges and
Spin 1 [Alday, CB, Ferrero, Zhou; 2103.15830] but does not work here with 8
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N\»

k

Slow way: Spectrum has half-BPS scalars s/, o in BB[O]k 2) byt also
(ktl k1 (k51 ksl
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[de Boer; hep-th/9806104] .

s/ (v, V) saturated with k v's and k ¥'s / \u
G
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Vi (v,7) with k+1 v'sand k — 1 ¥'s 2 2 2o
V, (v, 7) with k—1 v'sand k+1 ¥'s \
GGG 16 10
-3 -3 "2 2

Connor Behan Rencontres seminar



Types of four-point functions

[Rastelli, Zhou; 1608.06624]

(Sh Skz SksS’M)
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Types of four-point functions

[<5£11 1250 51 >] [<3£11 Ska ks Ok, >] [<”’C1 ks Ok Oha) ] [< Vi Ve Vis Vi,

[< sk 5k Vi Vi, >] [< 1, Vieh Vi, >] [< Vi VisVis Vi >] [< Vi Vit Vi Vi, >]
[<5£115£22thka >] [(Uklosz,f;Vk;)] [<Uhakz’7kavﬁ>] [<‘7k1ththth>
[<S£ﬁS£§0k3VQ>] [<0k1Wth§VkZ>] [<0klakzokstj>] [<"k1 Vk;Vk.;sz>]
[<5 Sk Tk Vi, >] [< Tk, Vi, Vi, Vi >] [< Vi Via Vi, Vi >] [< Vil oV oV ke >]
(Chetviave)  [(omonViaid)
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Types of four-point functions

((hobshai)]  [(hsbonon)]  [ionowono] (i)
[< 5k, 5y Vs Vi >J [< Tk Vi Vi, >J [< Vi Vis Vi Vi >J [< ViV Vi Vi, >J
(shstvivi)]  [ewmavivi)]  [onononvid)]  [onviviid)
[<311$ S0k Vil >J [<U Vi Vi Viea >J
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Types of four-point functions

[Rastelli, Roumpedakis, Zhou; 19] [Wen, Zhang; 21] [CB, Pitombo; 24]
[Giusto, Russo, Tyukov, Wen; 19] \l, \l/
Iy oIz I3 s Iy T2 e R T
[<8k18k78kssk4>] [<3k13k,‘7ks”’°4>] [<0k10k20k30k4)] [<Vlc1Vk‘2Vk'3Vk4

(epvind)]  [fowowrind)] (i) (i)

) I (e I ) I (R )

[< Sk 50k Vil >J [<U w Vi Vi Vi >J
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Types of four-point functions

[Rastelli, Roumpedakis, Zhou; 19] [Wen, Zhang; 21] [CB, Pitombo; 24]
[Giusto, Russo, Tyukov, Wen; 19] \l, \l/

) i) (ewmowod] (i)

[<Sk15£iV+V+ >J [(Uklok-szt Vi >J [(V,; ViV Vi >J [(kavgv,;v,;)]

[<s i s,c2 V,:; Vi >] [<O’k10'k2 Vk"s'Vk: )] [(akl OkyOks V,j;)] [<0k1 V,c': Vk': Vk': ]

[<5£11 Sy Ok Vk4 >] [<0k1ththVk: >]
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Form of a four-point function

Extract kinematic factor K depending on positions x; and
polarizations t; or (v;, ;). Interested in cross ratio dependence,

<(’)k1(9k2(’)k3(’)k4) = KG(Z7 Z, (e O_é)

In all cases,

2 .2 2 .2
Xin X _ XX _

U= 122 ?54222, V = 124 223:(1—2)(1—2).
X13%X24 X13%X24
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Form of a four-point function

Extract kinematic factor K depending on positions x; and
polarizations t; or (v;, ;). Interested in cross ratio dependence,

<(’)k1(9k2(’)k3(’)k4) = KG(Z7 Z, (e O_é)

In all cases,

T i VIR, i, SR )

2 2 2 2
X13%X24 X13%X24

For AdSs x S°,

t13t t14t
o= —0a, 1= =-(1-a)1-a).
t12t34 t1ot34
For AdSs x S3,

Vizvos  _ 3V
o= , a=——
V12V34 V1234
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The bootstrap approach

Make an ansatz based on AdS/CFT and fix coefficients using
su perconformal Ward identity [polan, Gallot, Sokatchev; hep-th/0405180]

(20, — ada) G| _ =0, (20: —ads)G|,_, ,=0.

a=z
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The bootstrap approach

Make an ansatz based on AdS/CFT and fix coefficients using
su perconformal Ward identity [polan, Gallot, Sokatchev; hep-th/0405180]

(20, — @dy) G}a _1=0, (20z — a0a) G|

5 D00

Setup in [Rastelli, Roumpedakis, Zhou; 1905.11983] uses exchange Witten diagrams and
contact terms

hhkly = =\ _ shhshly ~(s) = ~
G o ks (22,0, @) = 672074 G 7 (2,2, &) + crossed

6ot (22,0, @) = > G k.0 Co ks.0Wo (2. 2) Po (e, &) + C(2, 2,0, G).
O
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The bootstrap approach

Make an ansatz based on AdS/CFT and fix coefficients using
su perconformal Ward identity [polan, Gallot, Sokatchev; hep-th/0405180]

(20; — ady) G} =0, (20; —ads) G|

B D00

Setup in [Rastelli, Roumpedakis, Zhou; 1905.11983] uses exchange super Witten
diagrams and contact terms

hbbly _ shhshly ~(5) s A
w(2:2,0,8) = 072654 G (2,2, @, &) + crossed

k17k27k3 1 k27
(s) = —\ = — - _
kl,kz,kg,/q(z’z)ava) - E Ck17k270Ck37k47(980(2727a’a) +C(Z’ Z7aaa)'

OG{O’k,Vk}

51><51:V1,
S X =V 4+ V;+ o0y,
S3XS3:V1—|—V3—|—V5—|—O'2—|—0'47...
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Inputs vs outputs

OPE coefficients can be fixed as outputs for AdSs x S° but not for
Ad53 X 53 Use SUGRA results [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] .
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Inputs vs outputs

OPE coefficients can be fixed as outputs for AdSs x S° but not for
Ad53 X 53 Use SUGRA results [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] .

csse _ 1 2k1k2k3 CSSV . 1 k1k2
ky,ko ks — ﬁ k?? _ 1 ki,ko,ks — Iﬁ TS
Co’aa _ k]?+k22+k?%_2 Clgo-kvk — ,w
ks = T ke 2v/N
k1k2k3 k1k2
202 —1)(K2 —1)(k2 — 1) (ki —1)(k3 —1)ks
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Inputs vs outputs

OPE coefficients can be fixed as outputs for AdSs x S° but not for
Ad53 X 53 Use SUGRA results [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] .

o 1 [2k koks v _ i1 [kk

Ck1,k2,k3 f k?? 1 ki,ko,ks \/N
K2+ k3 — k-1

ooo k2+k2+k2_2 ooV _
Ck17k27k3 = % Ckl»kz»k3 =1 2\/N
ki ko ks ki ko
k2—1(k2—1(k2_1 k1—1(k2—1k

S,

Common calculation [Taylor; 0709.1838] . Harder [Costa, Goncalves, Penedones; 1404.5625] .
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Inputs vs outputs

OPE coefficients can be fixed as outputs for AdSs x S° but not for
Ad53 X 53 Use SUGRA results [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] .

- 1 [2kikoks v _ i1 [kk

Ck1,k2,k3 f k?? 1 ki,ko,ks \/N
K2+ k3 — k-1

ooo k2+k2+k2_2 ooV _
Ck17k27k3 = % Ckl»kz»k3 =1 2\/N
ki ko ks ki ko
k2—1(k2—1(k2_1 k1—1(k2—1k

S,

Common calculation [Taylor; 0709.1838] . Harder [Costa, Goncalves, Penedones; 1404.5625] .

Now fix coefficients in C(z, Z, a, @) by parameterizing this piece and
So(z,Z,a, @) in terms of D functions [polan, Osborn; hep-th/0011040] .
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Enter Mellin space

For a correlator G(U, V) (which may depend on a, &):

o dsdt s, i,
G(U,V)= /ioo (47”.)2U2+ sV2 13 M(s, t) (s, t)

F(s, t) = r[kﬁ—é(g—S]r[k3—&—§4—5]r[k1+§4—t]r[k2+§3—t]r[k1+/2<3—U]r[k2+l2<4—U]

where s+t +u =31, k;.
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For a correlator G(U, V) (which may depend on a, &):

o dsdt s, i,
G(U,V)= /ioo (47”.)2U2+ sVata M(s, t) (s, t)

F(s, t) = r[kﬁ—é(g—S]r[k3—&—§4—5]r[k1+§4—t]r[k2+§3—t]r[k1+/2<3—U]r[k2+l2<4—U]

where s+t +u =37, ki. Consider single Mx (s, t):

oo
Wa (U, V) = Gae(U, V) + ) BaGons2ntee(U, V)

Polynomial Exponential n—=0
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Enter Mellin space

For a correlator G(U, V) (which may depend on a, &):

o dsdt s, i,
G(U,V)= /ioo (47”.)2U2+ sV2 13 M(s, t) (s, t)

F(s, t) = r[kﬁ—é(g—S]r[k3—&—§4—5]r[k1+§4—t]r[k2+§3—t]r[k1+/2<3—U]r[k2+l2<4—U]

where s+t +u =37, ki. Consider single Mx (s, t):
o
Wa (U, V) = Gae(U, V) + ) BaGons2ntee(U, V)
Polynomial Exponential n—=0

Gives families of tree-level four-point functions in A/ = 4 SYM and
Othel’ holographlc CFTS [Alday, Zhou; 2006.12505] [Alday, CB, Ferrero, Zhou; 2103.15830] .

UBLG(U,V) = (5 +a) M(s,8), VavG(U, V) = (5 +ac) M(s 1),
M(s—2m,t—2n)
(s, t)
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The parity problem

Our G(z,Zz,a, &) cannot be written as G(U, V, a, &)!
+ v~ oo bk
VZ ~ Vit eu VP Csl X 82,8 X Okyy Oky X Oy

[ v s &
= XX C G(z,Z, 0, @).
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The parity problem

Our G(z,Zz,a, &) cannot be written as G(U, V, a, &)!
I bl
VE~V, +e, VY C Sk X 52,80 X Okyy Oly X Ok,
= Xiox5ae C G(z,2, 0, @).
Parity says states with weights (h, h) and (h, h) come together.

But (h, h,j,7) comes with (h, h,7,j) not (h, h,j, 7).

Connor Behan Rencontres seminar



The parity problem

Our G(z,Zz,a, &) cannot be written as G(U, V, a, &)!
VE~V, +e, VY C s,’(l1 X s/é,s,ill X Okyy Oy X O,
= Xiox5ae C G(z,2, 0, @).
Parity says states with weights (h, h) and (h, h) come together.
But (h, h,j,7) comes with (h, h,7,j) not (h, h,j, 7).
(. oVh VT ) —— (Vv L)

(z,0)>(2,&)
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The parity problem

Our G(z,Zz,a, &) cannot be written as G(U, V, a, &)!
VE~V, +e, VY C s,’(l1 X s/é,s,ill X Okyy Oy X O,
= Xiox5ae C G(z,2, 0, @).
Parity says states with weights (h, h) and (h, h) come together.
But (h, h,j,7) comes with (h, h,7,j) not (h, h,j, 7).
(. oVh VT ) —— (Vv L)

(z,a)<(2,&)
Solve by defining two Mellin amplitudes.

A

GO(z,2,0,6) = GED(U, V, a,a8) + 226U, V, a, &)
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The parity problem

Our G(z,Zz,a, &) cannot be written as G(U, V, a, &)!
VE~V, +e, VY C s,’(l1 X s/é,s,ill X Okyy Oy X O,
= Xiox5ae C G(z,2, 0, @).
Parity says states with weights (h, h) and (h, h) come together.
But (h, h,j,7) comes with (h, h,7,j) not (h, h,j, 7).
(. oVh VT ) —— (Vv L)

(z,a)<(2,&)
Solve by defining two Mellin amplitudes.

A

GO(z,2,0,6) = GED(U, V, a,a8) + 226U, V, a, &)

Considering chiral blocks f,(z) = z"2F1(h, h; 2h; 2),
G Sh(2)f(2) + fi(2)f(2) = M,

U 1h(2)(2) - f@)f(E)] = ME. .y

z—z
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Survey of results

Consider G/1/2/3/4 — G(S)6/1/25/3/4 + G(t)5/1/45/2/3 + G(u)5/1/35/2/4 in

heboh ol
(spspspsi) with p < g.

P
MEE) (st a, &) = known + > [Pi(20: — 1)Pj(2a — 1) £ (i > j)]
J<i
[AY + (t + u)BY + (t — u)CYY
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Survey of results

Consider Ghlhls = G(S)ghhghl 4 G(t)ghlsghls 4 G(U)ghlsghls jn
(spsisbsl) with p < q.
P
MEE)(s ¢ 0,&) = known + > [Pi(2a — 1)P;(2a — 1) + (i ¢ j)]
J<i
[AY + (t + u)BY + (t — u)CYY

LISl s AieLi aili oiiLi .
Only AL AL Bl CiFH AT BT £ 0, for instance

AL _ pqi(i +1)(p + 9)!
+ 42i +1)(p+ N (g+)(p—i—1)(qg—i—1)
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Survey of results

Consider Ghlhls = G(S)ghhghl 4 G(t)ghlsghls 4 G(U)ghlsghls jn
(spsisbsl) with p < q.
P
MEE)(s ¢ 0,&) = known + > [Pi(2a — 1)P;(2a — 1) + (i ¢ j)]
J<i
[AY + (t + u)BY + (t — u)CYY

il e .
Only AL/ ATFLIZE Bhl i bl ATFLE B LT oL 0 for instance

AL _ pqi(i +1)(p+q)!
+ 4RI+ D) (p+ D) (g+ ) (p—i—1(g—i—1)

ReSUItS agree W|th [Giusto, Russo, Tyukov, Wen; 1905.12314] which took the form

Gl (2,2, 0,a) = GhEBE(2, 2, 0,8) + (1 — za) (1 — za)HEBE (U, V)

~ Jrp—i
M(S)(sv t,o, T) = § T " .U - .
ociizp g MNP =7 =j = 1)P(s + 21 =2p +2)
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Survey of results

Similar truncation for (s}'s2oq0q) with degree 6 polynomials.
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Survey of results

Similar truncation for (spspoqog) with degree 6 polynomials.
Result in (wen, zhang; 2106.03400] gave even/odd Mellin amplitude using

HU, V,a,d) — HY(U, V,a,ad) + (z — 2)HO(U, V, o, &).
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Survey of results

Similar truncation for (spspoqog) with degree 6 polynomials.
Result in (wen, zhang; 2106.03400] gave even/odd Mellin amplitude using

HU, V,a,d) — HY(U, V,a,ad) + (z — 2)HO(U, V, o, &).
For non-truncated (o,0,0404) of degree 13, jump right to
20°¢*(p* + ¢° — 2)(a — &) > o'r!
(p+1)(g+1)

« (p—i—j—1)inj(q—i—j—1)iy;
(s—2i—2—-2)(t—p-q+2+2)(G—p—q+2i+2)

for i1 = u — 4 [cB, Pitombo; 2408.17420] .

/\7(7)(57 t,a,@) =

1712
o<ig2pz (YY)
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Survey of results

Similar truncation for (spspoqog) with degree 6 polynomials.
Result in (wen, zhang; 2106.03400] gave even/odd Mellin amplitude using

HU, V,a,d) — HY(U, V,a,ad) + (z — 2)HO(U, V, o, &).

For non-truncated (o,0,0404) of degree 13, jump right to

20°¢*(p* + ¢° — 2)(a — &) > o'r!
| | 1712
(p+ 1) (g +1)! oci2ps (YY)
« (p—i—j—1)inj(q—i—j—1)iy;
(s—2i—2j—2)(t—p—q+2j+2)(G—p—q+2i+2)

M (s, t,a,a) =

for i = u — 4 [cB, Pitombo; 2408.17420] . Also

N j ! d
(s ¢t =\ — o't m) t(m) U(m)
MTs,t,0,8) Z (1j1)? Z 5— S t—t,,,+ﬁ—um
0<i+j<p—1 m=—
2 1
dste(m,n)  ds,(m, n)

Y zz S (TS

for ii = u — 2 whose flat limit is _- times a function of (s, t, p, q).
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Missing correlators

(Ghstviva)]  [ewowvivd)]  (0mvavend)]  [evevend)

Do they need SUGRA work beyond [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] ?
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Missing correlators

(Ghstviva)]  [ewowvivd)]  (0mvavend)]  [evevend)

Do they need SUGRA work beyond [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] ?

No... get new OPE coefficients from known

sso ssVE oVE
G % ks Color ks> Cits o ks> Cho ko ks @nd one additional family.

0o'vt 2ih COO Vas 2Ih

V= w00, COEY = S=dkwdoor
k,k’,1 \/N k,k’ 00,0 k.k \/N k.k'0O.0
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Missing correlators

(Ghstviva)]  [ewowvivd)]  (0mvavend)]  [evevend)

Do they need SUGRA work beyond [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] ?

No... get new OPE coefficients from known

sso ssVE oVE
G % ks Color ks> Cits o ks> Cho ko ks @nd one additional family.

0o'vt 2ih COO Vas 2Ih

V= w00, COEY = S=dkwdoor
k,k’,1 \/N k,k’ 00,0 k.k \/N k.k'0O.0

Simple example is that {V; 0202V; ), (V5 sisiV;) together fix
Gh2 7 Ghy Y

Connor Behan Rencontres seminar



Missing correlators
[<s,\l sg V+V+>] [(Ukldkz Vk_:th ]

o) (o)

Do they need SUGRA work beyond [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] ?

No... get new OPE coefficients from known
Sso

Ck17/<27k3’ Ck17k27k3’

ko ks Gl k\;k and one additional family.
OO/V+ 2’h 5 OO \Vam 2Ih

kk'1 = T k,k’(s0,0’ Ck P (5;( K 5@ o’
kl ’ N ) \/N

Simple example is that {V; 0202V; ), (V5 sisiV;) together fix
Gh2 7 Ghy Y

Oh1 Z)Oh2

Z Coo Z (h12 + h am0(0)

Zh1+h2 —h—m

Chiral OPE becomes applicable in twisted configuration if superconformal
Symmetry iS Obeyed [Beem, Lemos, Liendo, Peelaers, Rastelli, van Rees; 1312.5344]

Connor Behan Rencontres seminar



Missing correlators

sk1 812 V*V
()

DO they need SUGRA Work beyond [Arutyunov, Pankiewicz, Theisen; hep-th/0007601] ?

(i) fvavava)] (v

No... get new OPE coefficients from known

sso ssVE oVE
Ce % ks Colon ks Cis ko ks> G ke ks @Nd one additional family.

2ih - 2ih

ooy = \/N(Sk k00,01
Simple example is that (V5 0202V; ), (V5 sisi V) together fix
Gha 7 Ghs v

i)

hi+hy—h—1
(hi2 + h)m 0™O(0)
O (2)O,(0 ZCuo Z mi(2h), zhthe—h=m
m=0

Chiral OPE becomes applicable in twisted configuration if superconformal
Symmetry iS Obeyed [Beem, Lemos, Liendo, Peelaers, Rastelli, van Rees; 1312.5344] .
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New OPE coefficients

Impose (s <+ u) crossing on z — 0 and z — 1 singularities of

(Op(0)O04(2)Oqg(1)Op(0))-

Connor Behan Rencontres seminar



New OPE coefficients

Impose (s <+ u) crossing on z — 0 and z — 1 singularities of
(0p(0)0q(2)Og(1)Op(0)).

AdSs x S°:  PSU(2,2|4) — PSU(1,1|2) non — degenerate
AdSs x S*: PSU(1,12)> = PSU(1,1]2) V,; ~ ok~ V4
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New OPE coefficients

Impose (s <+ u) crossing on z — 0 and z — 1 singularities of
(0p(0)0q(2)Og(1)Op(0)).

AdSs x S°:  PSU(2,2|4) — PSU(1,1|2) non — degenerate
AdSs x S*: PSU(1,12)> = PSU(1,1]2) V,; ~ ok~ V4

CoVIVE _ covove (ko + ks + ki) (k2 + ks — k1) ki
s LG 2VN 2(k2 — 1)koks
covive (ki + ko — k3)(k1 + k3 — ko) ki
ks 2N 2(k2 — 1)koks

CcVivive V—V—V+:L(k1+k2—k3+1)(k1+k2—k3—1)
ki,k2,k3 k1,k2,k3 m 4\//(1/(72/@,
CVEVEVE _ cvovove _L(kl—l-kz—l—kg,—l—l)(kl—|—k2+k3—1)

AN hkoks
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Algorithm for the spinning case

External scalars have »F; blocks with h1s = hyp. If not, use

(zjz) (22715 F1(a, b; ¢; 2)] = (a)nz"" " 2F1(a+ n, b; c; 2).
Z
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Algorithm for the spinning case

External scalars have »F; blocks with h1s = hyp. If not, use
(zjz) (22715 F1(a, b; ¢; 2)] = (a)nz"" " 2F1(a+ n, b; c; 2).
z

Previous G29 + Z;UZGM becomes

+ [Dmy,,zf1 + Dm7n271 — Dm7n271 — Dm’nzfl] G4
N z—z U
U

(Dmnz ™t + Dmpz ' — Dpppz™t — Dm,nz—l)] G*.

zZ—Z
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Algorithm for the spinning case

External scalars have »F; blocks with h1s = hyp. If not, use
(zjz) (22715 F1(a, b; ¢; 2)] = (a)nz"" " 2F1(a+ n, b; c; 2).
z

Previous G29 + Z;UZGM becomes

- z—z| U
[Dmn + Dimn] G* 4+ == | ———

+ [Dmy,,zf1 + Dm7n271 — Dm7n271 — Dm’nzfl] G4

(Dm,n - Dm,n>:| G2d

4227 [ U (Donz ™ + BopnZ ™ — Dz — Dm,nz—l)] G4,
u |z—-=Z
O1 x Oy | 12 — hpo
This is 100 operators because Ok XV 1
m= h12 — /_712 and n = h34 — f_'l34 Oy X Vk2 -1
are both in {-2,-1,0,1,2}. v,jl x V. 2

k:
Vo x Vi | 2
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Future directions

@ The same methods should be applied to AdSz x S3 x T* and
AdS; x S§3 x S3 x St

o KK-modes allow a broad exploration of AdS string amplitudes
which has been started in [chester, Zhong; 2412.06429] .

@ Even/odd tree amplitudes for <sfs{2 VE Vki> determine the

one-loop correction to <s{1s{2513s{4> [Aharony, Alday, Bissi, Perlmutter; 1612.03891] .

@ Were hidden symmetries secretly important for (o,0,0404) as they
were with <5F’,15F’,2(7q0q>?
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Future directions

@ The same methods should be applied to AdSz x S3 x T* and
AdS; x S§3 x S3 x St

o KK-modes allow a broad exploration of AdS string amplitudes
which has been started in [chester, Zhong; 2412.06429] .

@ Even/odd tree amplitudes for <sfs{2 VE Vki> determine the

one-loop correction to <s{1s{2513s{4> [Aharony, Alday, Bissi, Perlmutter; 1612.03891] .

@ Were hidden symmetries secretly important for (o,0,0404) as they
were with <5F’,15F’,2(7q0q>?
S0(4) x S0(2,2) — SO(6,2)
h b _l_ls h b _k_ls
<Sk15k25k35/<4> C <Sl 519151 > ‘xﬁax5+2v,-j\7,-j

Ad55 X 55: [Caron-Huot, Trinh; 1809.09173]
. astelli, Roumpedakis, ou; 1905.11983 iusto, Russo, Tyukov, Wen; 2005.08560
AdSz x 53 [Rastelii, R dakis, Zh Giusto, R kov, Wi

Connor Behan Rencontres seminar



Future directions

@ The same methods should be applied to AdSz x S3 x T* and
AdS; x S§3 x S3 x St

o KK-modes allow a broad exploration of AdS string amplitudes
which has been started in [chester, Zhong; 2412.06429] .

@ Even/odd tree amplitudes for <sfs{2 VE Vki> determine the
one-loop correction to <s{1s{2513s{4> [Aharony, Alday, Bissi, Perlmutter; 1612.03891] .
@ Were hidden symmetries secretly important for (o,0,0404) as they
were with <5F’,15F’,2(7q0q>?
SO(4) x SO(2,2) — SO(6,2)
h b B hob ks
<Sk1 SkoSksSky ) & \ 51 91 51 51 ‘xgax%rzv,-jv,-j

Ad55 X 55: [Caron-Huot, Trinh; 1809.09173]
. astelli, Roumpedakis, ou; 1905.11983 iusto, Russo, Tyukov, Wen; 2005.08560
AdSz x 53 [Rastelii, R dakis, Zh Giusto, R kov, Wi

Thanks and stay tuned!



