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OUTLINE

SUPERSYMMETRIC LOCALIZATION will be used in order to determine the exact form of certain

INTEGRATED CORRELATION FUNCTIONS
in V=4 SU(N) supersymmetric Yang-Mills (SYM) theory (and generalisations to SO(N) USp@2N) )

Integration averages over the spatial dependence

NON-LOCAL SUPERSYMMETRIC OBSERVABLES

But these correlators nevertheless contain a great deal of information:

| Determine SYM perturbation theory coefficients to all orders — BOTH PLANAR AND NON-PLANAR, FOR ALL VALUES OF N .
I Include detailed coefficients of infinite set of INSTANTON and ANTI-INSTANTON contributions.

I The large-N expansion reproduces known facts about low-energy expansion of HOLOGRAPHICALLY DUAL IIB superstring.

I Makes S-duality - MODULAR INVARIANCE S| (2, Z)- manifest:

MONTONEN-OLIVE DUALITY of gauge theory ! S=-DuALITY ofType lIB

I The 1/N expansion is an asymptotic series and has an explicit S-dual completion O(¢e NA )

f

(p, 0 String world-sheet instantons



SUPERSYMMETRIC LOCALIZATION

I N =2 supersymmetricYM! N =4 in the limit in which the mass of hypermultiplet in adjoint rep. vanishes
N=2"1 N-=4

m" O

| The N =2' partition function on S* is determined by supersymmetric localization. [Pestun I"#$%&'()*+*,*-.]

| Localized partition function of N = 2" with SU(N) gauge group isa (N ! 1)-dimensional integral over
the Lie algebra SU(N). SU(N) hermitian matrix model (integrate over VEV’s of coulomb branch vector multiplet).

classical localized action

| . . n # | Y 2 ! . a.2

P =2 —+ | — _ N ~n 2 g2 09 2
2# 9?2 Zn(m, !, ) = d”a"( aj) (a! a)“e ‘vwm Z pert (M, ajj ) |Zinst (M, @ ,!)|
— ; i i<j
=i+ 10 / Vandermonjde determinant perturbative factor  Nekrasov instanton

mass parameter

/ partition function

Z vert (M, @j) is the one-loop determinant factor and is expressed Zinst (M, aj) describes Coulomb branch instantons at the
p P P
in terms of a standard function (the BARNES G=FUNCTION ) south pole and anti-instantons at the north pole of S
(Express as a sum of Young diagrams) [Nekrasov]

m ! O Limit
I The partition function of N =4 SYM Zn(0,1,0).=1

| But the m = 0O limit of derivatives of Zy (M, !, ) with respect to 11 may be nontrivial as we will see.



THE N = 2° PARTITION FUNCTION

: | 8! 2 . a.2
_ Nt 1 " g2 i 9 5
Zn(m, !, ) = d ap(a) e °vwm Z pert (m,aij ) |Z inst (m,aij D)
PERTURBATIVE INSTANTON TERMS:
! aﬁ H2(a; ) The Nekrasov instanton partition function:
Zpert (M, @ = H(a; ! m)H(a; + m) contribution from instantons at North Pole

'j’ and anti-instantons at South Pole of S4
H(z)= € D27 G+ iz)GA! iz)

Barnes G-function defined by:

Cz+(1+ ")z? N # 1)k #(k) Sk+1

Z
logG(1+ z) = éIogZ! ! > ) (! Cr 1
k=2
!!
7. | A ) — 21 ik " Z(k) ) . .
inst (M, !, a5 ) = € nst (M, @jj ) Fourier sum (sum over instanton number)
k=0
Using Nekrasov’s result we have for k INSTANTONS:
20 (m a ) = 17 2m2 T g, ¥ 0,0 a)2 m? ¥ 1212 +4)(12 1 m?)2
st AT K m2+1 20 (it a)z+l (Dt mZH1)(Ly + m)2+ D)

where the integration contour circles the poles in a particular (and complicated) manner (sum of Young diagrams).



INTEGRATED FOUR-POINT CORRELATION FUNCTIONS

I Superconformal primary of N = 4 stress tensor multiplet.

Ox(x,Y) = tr(! ! |2) yliyl2 l,1,=1,..., 6 Yay =0 Encodes SU(4) quantum numbers

I Four-point correlator of superconformal primaries,

1O2(X1, Y1) O2(X2, Y2) O2(X3, Y3) O2(X4, Ya)" = %(TNfree (U, V3 Yi) + 1a(Xi5Yi) T (U, V)

12 34/7 T

free correlator determined by symmetries /01234.5267894.:;<9=2"64..87!

I Correlator is not supersymmetric but integrated correlator is [Binder, Chester, Pufu, Wang arXiv:1902.06263]

G (1,8 = dudvy (U,V)Th (U, V!B = XEXBs - XiaXs

2 o2 = 2 02
X13X24 X13X24

cross ratios

where the measure |1' (U, V) is designed to preserve supersymmetry,

_ g ! o in2 #
G(,B=12  dr ol#rSL'J”2 T (U,V,1,B)  U=1+ 21 2rcosl, V= r2
Two examples of measures — ;O | ;0 |
) 9% L rsint#
GN (I ’ b) = ' n dr d# UZ yllll(uiv) (TN (U’V1I ’ b) + Tfree (Ulv))
- 0 0

box diagram



RELATION TO LOCALISED N =2' PARTITION FUNCTION

I Correlators are obtained by four derivatives acting on Zy (M, !, B) the partition function of the N =2' theory on 54
1 1 n2 | = A120 n
G (1, o) = 21! y s logZy (M, !, B)|m=o Considered in this talk e =412" "y

G (1,8 ="2% logZn(m,!,B)|m-=0 Briefly considered in this talk

| Equality with integrated correlators on R*shown in [Binder, Chester, Pufu, Wang, arXiv:1902.06263]

Uses supersymmetric VWard identities and accounts for operator mixing on S$#

| Analysis of G, | G is complicated.
I Consider the for many values of N.
I Consider the exact for many values of N.

I Generalise to the

Only Young diagrams in the Nekrasov partition function with a single rectangular kK = p! ¢
block contribute (up to “partial transpositions”).[Chester, MBG, Pufu, Wang, Wen]

LEADS TO A REMARKABLY SIMPLE CONJECTURED EXPRESSION FOR Gy (!, )



2 DIM. LATTICE REPRESENTATION

! [m+n! |2
(', B = gt By (t)dt
(m,n)! Z2 0
= v d is a rational polynomial of ord |
where By (t) = L+ DI and Qp (t) is a rational polynomial of order (2N ! 1).
l +
| SL(2,Z) invariance is manifest: 1 a b a,b,c,dl Z
c+d ad! bc=1

[Montonen-Olive]

Relates theories at different values of coupling constant — holographic image of S-duality in type |IB superstring.

1 o N(N! 1 o 1
I ltis important that By (t) = n Bn (1/t), as well as Bn (t)dt = ( 4 ) and Bn (t)!—fdt =0,
0 0

ot31 302 + 9t 1821 99t* + 126t3 ! 992 + 18t
e.g. SU(2): Bo(t) =

(1+ t)5 SU(3) Bg(t) = (l+ t)7

|  General N : obtained by experimental algebraic calculations but recently proved [Dorigoni, MBG,Wen, Xie **)'+)-'?,- >
3t?! 8Nt! 3
t+1

Qn (1) = ! %N(N DAL O I OV @3+ @N +3t1 8P D(2)+ Py P(2)

1+ t?
1! t2

where z = and PISI! ") (z) is a JACOBI polynomial.



PERTURBATION EXPANSION

@, N N, First non-planar contribution
a= a7z T2 —
3"(3)a. 75"(5)a® 735" (7)ad  6615'(9) 1+ 2N'?2 a4
| 2 8 16 32
" # " #
N 114345'(11) 1+ N'? a° | 3864861'(13) 1+ SN2+ ANPA AP
128, ' 4 1024
1 SINE 332 N !
, 32207175(15) 1+ HN 2+ N4 A o) |
2048

I  Coefficients are RATIONAL MULTIPLES OF ODD ZETA VALUES.

| Recall the UNINTEGRATED CORRELATOR has very complicated dependence on cross ratios involving polylogs,

Y (=1)"(2L —r)!

eg L=1,2 f(L)(z,E) ZZ M(L—r)'L'
—~ 'L!

log" (2 2) (Liar—r(2) — Lizr—~(2)) z2=U (1-2)(1-2)=V

| The INTEGRATED CORRELATOR is much simpler. The coefficients can be compared with calculations
from Feynman diagrams. [H2A879"8%.!31.LDB97$3!4.)M/BB97$3!4.)MM)#N23.131.0<!3K . *"**>

| NON=PLANAR CORRECTIONS BEGIN AT FOUR LOOPS — as is known from Feynman perturbation theory.

Interesting pattern of non-planarity determined to arbitrary order.
/01234.C2DABE4.F8";<2GD7B4.:87!6;43%2AD4. F3$2<A4. 11" D8%4 [EBK29"B.!131.52"2$"!>



DIFFERENTIAL RECURRENCE RELATION

I Using the differential recurrence relation of Jacobi functions we find that

2

t@(tBN(t)) = N(N! DBn+1(1)! 2(N?1 DBy (t)+ N(N +1)Bpn: 1(t)

! |m+n!|2
recall Gu(!,9) = gttt By (t)dt
(m,n)! Z2 0

I From which one can show that the integrated correlator satisfies a

LAPLACE DIFFERENCE EQUATION:

! 2Q (B = N?[Guaa (1,9 26 (1, D)+ Gur 1(1.B)]! N[Gua (18! Gur1(!, 9]

2 ' n2
2 |

where! 1 = 12 "7 + "7 s the hyperbolic laplacian.

Since G, = 0 this equation determines Gy (!, @) for all N > 2 In terms of G (!, ).

I Solutions can be expressed in terms of NON-HOLOMORPHIC EISENSTEIN SERIES



NON-HOLOMORPHIC EISENSTEIN SERIES

1 ! | S !

1 [m+ n! |2 - SPART
I — 2 — # ! ! s# 1 — F.(s'! e2!|k1 s! C
E(s,!,0) = ~ T N[ 16 e 2 t57 dt k(S;!2)
(m,n )E(0 ,0) (m,n )£(0 ,0) 0 k! Z
,n)EQO , n)EQO , N
;,oal+b Fourier modes
Modular function  S-(4):°° g
a,b,c,d! Z ad! bc=1
| Zero mode Fo(s: 1) = 2" (25)|23 N 2 #1(s" $)"(2s" 1) 1
erturbative N s #3! (s) K
¢ TWO POWE)R -BEHAVED TERMS (4! /L o ) (g, /4"
PERTURBATIVE  (singular) PERTURBATIVE
divisor sum Bessel
' = 4 5 n ' e ) r
Nqn zero modes Fi(s;!2) =+ k| 7" 2s([Kl) T2 Kg 1(2#]k[t2), k=0 !:(k)= d
(instantons) L (s) djk
# (...)e 2kl

|, characteristic of INSTANTON or ANTI =INSTANTON

| LAPLACE EIGENVALUE EQUATION (! | ! s(s! 1))E(s;!,8) =0



EXPRESSION FOR INTEGRATED CORRELATOR

Formal Infinite sum of N(N ! 1)
| @) = - !
Eisenstein series (.8 = 8 2 . o (S)E(s.t. 2)
(with integer-index) -
I s" 1 1
where the coefficients are given by By (t) = cn () ;[ with By (1) = n Bn (1/t)
s (s)
_ ( )S 2
e.g.for SU(2) C2(S) = (s! 1A' 29)“!(s+1)
| PERTURBATIVETERMS.: Infinite sum of !5 = (4"/97, )°terms — infinite sum of ! 3" * = (g% /4")% terms!

after Borel resummation

I INSTANTON CONTRIBUTIONS

eg k=11in SU(2) _ )
Gi=1 ()= 2 1?1 3 TeVyY2(1+8y) IV LGY)

# $ = 1", = 4'2
a3 9 135 315 y="ra= @
F 8 187 3y Biaz " 10247 ¢ 294 M
gYM!
General k = thn and N
1 ! S # H o P " 78 o T
Guk (1,b) = 5 g (" KI"2+ik ") exp | lﬂ}'! In| T ", 2By (t)dt
@ £0 , n £0 0

in =k




LARGE-\ EXPANSION

I!
' =g, N=4"%,"N

‘t Hooft Expansion G (!, 9! N2 20 G9(") S
SUPPRESSHSSTANTONS so g=0 ¢ Hoott coupling
duality is not manifest y . 32
I | )N+l | 3
1. Small-! expansion GO(1) = At 1) (2n+D! n+ 3 | n Radius of convergence |! | ! "2
- #2n+11 (n)! (n +3)

Proportional toN 2

PLANAR DIAGRAMS 5
. . w
By (32,4 -2

BOREL SUM = )\/ dw w* 5
0 472 sinh”(w)

2\
2

)

I! n 37 3" "
L ntg !t n+z2n+)"@n+1) Divergent sum
- 22n" 24 | (n)2! n+l/2

Asymptotic series that is not Borel summable. Requjres non-perturbative completion (resurgence)

S, WY . 1 92/ =2/
N vy o for: o —avxy . 18Lin(e™2vVA)  117Lig(e ) 489Lis(e )
AG' >(A)_z[8Lno(e )+ ——17z 75) Ve +]

2. Large-! expansion GO (1)

I The behaviour 6_2\/X is characteristic of a WORLD=SHEET INSTANTON in string theory since 6—2\5 — 6—2L2/af

| Similar analysis for terms with higher powers of 1/N 2

BUT SINCE WE KNOW THE EXACT FUNCTION WE CAN DETERMINE ITS LARGE-N SL(2,Z) COMPLETION ANALYTICALLY



GENERATING FUNCTION FOR N-DEPENDENCE Dorigoni, MBG, Wen, Xie 2210.140384

3 3tz2 (t! 3)(3t! 1)(t+1)2! z(t+3)Bt+1)(t! 1)?

Bsu(z;t) = Bsun)()z" = . 7

N =1 21" )2 [(t+1)2! (t! 1)2z]?

Note branch cuts 2
Inverse
_ Bsu(zt) dz c
BSU(N)(t) - ZN +1 2| : 0 1 (t|+1)§
C T
vanishes
. _ Bsu(z;t) dz — « Bsy(z;t) dz @
Distort contour = o N 20 + T
| (MBwgz) d
, a2 z,t) az
Integral around C' By (n)(t) = 1 N o
I+ 2
: (th 12
: T +
- | (b)
generates series in /2-integer powers of Nl non-perturbative in N
! 1 ¢lmn! B®@
B0 ) (D) BSy () € 2 Bgn(Ddt

(m,n)! Z2 0

DOMINATEDAT LARGEN BY SADDLEPOINT OF t INTEGRAL



MODULAR INVARIANT LARGE-\] EXPANSION
Fixed - QEM Expansion instanTonsNOT sUPPRESSEDS-duality is manifest.

I The /N expansion is holographically related to the low energy expansion of the dual IIB superstring amplitude

in AdSs | S°.

4
N ! !f!Lz L 1yl gls
| Substitute the large-N expansion of BSU(N)(’[) (determined by the differential recurrence relation) :
Supergravity .
d’R
3N 2
L ’ ’
3 ' 1575 , 225441 "
+ E(Z;! ! E ! —E(2;! ! !
N% 2 (2’ ] 213 (21 ] N% 218 (2’ b )" 216 (2’ b )
63 ' 389812 . 44625 73 9
= 5E(2 10" TR E(5L ) + ON' ),

Extends the earlier analysis in [Chester, MBG, Pufu, Wang, Wen]

Series of /2=integer index Eisenstein series.
Close connection to well-established BPS terms in low energy expansion of IIB superstring in the flat space limit.

Note the absence of terms with integer powers of 1/N |, such as the term of order d°R%,
Such terms arise in the /N expansion of G (1,8 ="% logZy(m,!,8)|m=0 .



SUMMARY OF THE LARGE-N EXPANSION

) —>  Series in half-integer powers of 1/N

I (e 2
(tr - —> Saddle point in t integral exponentially suppressed in N

! Lo
Gsyn) (!, o) = 2 7 N2 ' bm E(2+",+2m;! &)  powers of 1/N
r=0 m=0
|| | r " #
.' on r° r | ) . .
*l N“ 2 dr,m Dn > 2m; !, b exponentially suppressed in N
r=0 m=0
o R LR A S ,
where Dn (si!. ) = exp ! 4 N " s+ novel modular function
_ Ty #s|p+ q |
=1 ged(p,q)=1
I ! : |
! exp(" 4 L2"Tpq) uses AdS/CFT dictionary @2, N = L?/1"

=1 gcd =
I Tension of (p,q) strings /(M'

I Sum over | (p,q) world-sheet instantons. (p,q) string world-sheets wrapping an equatorial S? in S°.

I Thep=1, g=0 term reproduces the resurgence expression in the ‘t Hooft limit.



INTEGRATED CORRELATORS FOR SO(N), USP(N) [Dorigoni, MBG, Wen,

arXiv:2202.05784]]
(See Alday, Chester and Hansen)

GODDARD-NUYTS-OLIVE duality of magnetic monopoles and electric charges (c.f. LANGLANDS)
(Correlators are not sensitive to global factors)

SIMPLY-LACED  Self-duality SU(N), SO(2N) S T:
enerate S| (2.7) : 11 al + b a,b,c,dl Z
; 2.2y cl +d ad! bc=1
. 1
NON siMPLY-LACED  SO(2N +1) , USp(2N) 9: 11" o T:
L . long roots
9T9 and T generate !o(2): c=0mod?2 short roots

maps SO(2N +1) ! SO(2N +1) and USp(2N)! USp2N)

9 maps USp2N)! SO(@2N +1)

Previously Gy (!, )
™
INTEGRATED CORRELATOR ZCGN (=" ,"2109Zc, (M, B)|m: o

RESULTS: BEAUTIFUL EXTENSION OF THE SU(N) CASE
' GNO duality explicit.
| Large-N limit gives results consistent with expected string theory results.

I Set of Laplace difference equations highly constrain results for all N.

2

=2

' +1

' +1



CORRELATORS WITH GENERAL CLASSICAL GAUGE GRouP Gn

! .. e |m+n!|2 Im + n!|2‘r
Co, (1, 0) = dt Bcl;N (t)e#” "2 + BéN (t)e#t! 2212
1
I SU(N), SO(2N) Invariance under SL(2,Z) generatedby S: ! !" —  T:I1 1 +1

BéU(N)(S) = B§O(2N)(S) =0

| SO@2N +1), USp2N),Invariance under! o(2) generatedby ST S and T, where

Q.11 zil T:!!l 141  not! SL(22)
BéO(2N+l) (1) = BEJSp(ZN)(t)’ B&JSp(ZN)(t) - B§O(2N+1) ()

! Q Interchanges BéN with BC25N GNO duality — CSO(ZN +1) l CUSP (2N)

| FORMAL EXPANSION |Cg, (!,2) = ! hs, (0)+ "b};N (S)E(s;!, B+ g (s)E(s; 2 ,2'.@)#

s=2 \\ .

: 1 , I
noting that E(s;!',9)! E s;" —," — = E(s;2!,20 BL, (1) =
Q :




YANG=-MILLS PERTURBATION EXPANSION

Expansion Ng;, _(n! 2)g, _(n+2)g, n=2Nor2N +1

a - : a = , a =
Parameters SU(N) 4! 2 SO(n) 4! 2 Usp(n) 8! 2

Proportional to DUAL COXETER NUMBERS

3"(3)acy , 75"(B)ag, , 735"(Nag, | 6615"'(9)(1+ P, 1) ag,

Pert 1 y= 1 4 .
Central charge ) 114345'(11) (1 + Pg, 2) a%N | 3864861'(13) (1 + Pg, 3) agN
. _N211 128 ' . 1024
A 32207175 (15) (1 + Pg, 4) &/
11 Mo O 2
Cso(n) = n(ng : ! " 2048 +Olag,)
_ n(n+1) n21 14n + 32 n21 14n +32
Cusp(n) ) ' Pso(m),1=! 14(n! 2)3 ° Psom2 = ! 8(n! 2)3
12n41 221n3 +1158n2 ! 243n + 1856
P& s Pso(m.a = ! ' 22(n! 2)° .
234151 721*! 4884131 15393%12 +239232n ! 149920
I:)SO(n),4 = | 715N ! 6
n! 2

' The “planar” pieces are identical for all gauge groups.

I Non-planar terms first enter at four loops.

| The transformation (N ,ng ) ("N, gfm ) Symmetry of Csyn)('2)
Interchanges Cso@n)(!2) and Cuspen)(!2)



LAPLACE DIFFERENCE EQUATIONS

1 Csom) (M, 9) ! 2650y Csomeo) (1,8) ! 2Csom(!,8) + Csoni 29(!, 9)
n= Nor2N ' nCSU(m 1)(!,b)+(n! 1)CSU(n)(!1b)=O-

L Cuspin) (M, B) ! 2¢uspny Cuspz) (1,8 ! 2Cuspmy (V. 8) + Cuspnt 29(!, )
+ NCsypn+p (21,29 ! (n+1) Csyny(2!,29 =0

I Identities  Cso3) (!, 9) = Csyp (!, 9), Csow (!,9) =2 Csy) (!, 9), Csoe) (!,9) = Csu (!, 9)

I All integrated correlators can be related to SU(N ) correlators, and hence to the SU(2) case.

8 12 3 4
eg Csom(l,9)= BCSU(Z) (1, ! gCSU(s) (', + gCSU(4) (I, )+ BCSU(S) (!, o)
l 1]
'3 12 8
+ ECSU(Z) (2!,29) ! gCSU(s) (2!, 2i9) + ECSU(4) (2!,29



LARGE=-\N EXPANSIONS

0 0 n, 1 \O _n,1 = 2N or2N +1
Expansion parameters Nsyny = N Nso(ny = > ! 2 Usp(n) = 57 7 n=enor
I" . )
‘t Hooft expansion Co, (1)! (N, )? 29f((39’3 (s )
970 1 ' 1
n n
where 'suny = o, N, ' som) = O, 5! 7 | Usp(n) == O, > 2
= g, ! RAMOND-RAMOND FLUX
in HOLOGRAPHICALLY DUAL STRING THEORY in AdSs ! S°/Z , (Orientifold)
Fixed- OC,,
2Nso(n)? . 3(2Nso(n))? 45(2¥9s0(n))' 2
ZCSO(n)(!yb): 4(n) ! 24(ﬂ) E(%;!,b)+ 2‘8(n) E(s;!,9) "
4725 111 99225 3825
+(2N)SO(n)) 5 E(:;!,9)! 2135(2,-, B) +(2Nsom)' ? 18 E(3;!,b)! 16 E(3:!. 9
7 24558187 1074937 40239
+(2I‘@SO(n))' - 155(2,_,b)l T‘IEE(%;!,Q)+ ) +O(|‘@SO(n))

Furthermore Cusp(m) (1,8 ! Csom) (21,29 with MNsom) ! Nuspm

Coefficients of highest-index Eisenstein series at each order same as in Csy(n) (!, 9) expansion.



THE “SECOND CORRELATOR”

SOME PROPERTIES OF “GENERALISED” EISENSTEIN SERIES’ E(S, S1, S?)

(! ! s(s! 1)E(s,s1,82) = E(s1) E(sp) | Fther w0 0

Or s1,82! N+ 2

Thecase s=4 S1 = Sp = £ s the prototype, which arose as the coefficient of d°R*
in the ten-dimensional IIB superstring effective action.

When s;,s, ! N, E(S,S1,S2) isa (linear combination of) MODULAR GRAPH FORMS which arise as coefficients in
the low energy expansion of the genus-one amplitude in type Il superstring theory.

The function E(S, S;,Sy) has four terms in its Laurent polynomial (zero Fourier mode)

S1+ S S1+S,+1 Syl s1+1
| 1S S |

I's
1 2

. e . . . ' — 20"
Zero Fourier mode also has infinite sum of instanton/anti-instanton pairs a, (q@" q= e’



THE “SECOND CORRELATOR”

E(S, S1, Sg) ENTERS INTO THE EXPRESSION FOR THE SECOND CORRELATOR

G (1,8 = "5 logZn (m, !, B)|m=o

The large-N expansion up to order 1/N *

G(,B="1logz! 1 6N?

=0

For SU(N ) gauge grroup

d°R*

27

9
+6 NE 1,0+ Co#t —E(s,!,
(3,1, + Co 2N( o)

E(4,2,2,.,b)

L
7

1 117 3375 1 14175 1215
+N%" E(zs-ab)# 210 E(za-i ) +W Cl 704 12121-1b)#§E(512121-1b)
1 675 33075 T
+N% 210E(2"’b)# 212 E(zi" ) +N_#4E(412121-ab)
+ [# E(r, 8,2,!, )+ $E(r, §,5,!,8)+ %E(r, 3,8,!, 9] +0(N!%>,
r=6 310

I This expansion includes integer powers of 1/N , starting with the d°R* coefficient.

IS THERE A LATTICE SUM REPRESENTATION OF THIS CORRELATOR?

Alday, Chester, Dorigoni,

MBG,Wen - in preparation




COMMENTS

1
We have determined the functional form of the integrated correlators ZCGN (') =1, % logZg,, (M, !, 9)|m: o

for all values of N and ! = "/ 2# + i4#/9Y2M

Generalization to Maximal U(1)-violating n-point correlators. (Dorigoni, MBG,Wen arXiv:2202.05784)

m
A

: m+4 ’ \
e.g. dXi!O02(x1)02(x2)02(%3)O02(X4) O (X5) ...01 (Xm+a )" Modular weight w =
i=1

Also generalization to  0,0,0,0, (P> 2)  (Paul. 52"AGO6624. RiQ#:2209.06639; Brown,Wen, Xie arXiv:2301.13195)
. 2 — nu4
Extension to the second correlator &K (!, 9) = ", logZn (M, !, B)[m=0  (to be completed)

I Is there a generalization to higher derivatives w.r.t m - to determine the complete m-dependence??

These results add to our knowledge of superstring scattering amplitudes inAdSs ! S° expanded around the
large-radius (flat-space) and low energy limits.

Many possible extensions to other models such as ABJM and to exceptional gauge groups.



