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superconformal theories with N > 1 susy

Integrability: anomalous dims in 4d and 3d conformal theories
as exact functions of A at leading order in large N

SU(N) SYM: A=g> N, large N

F(A,N) = N2Fy(A) + 1 (A) + %FZ(A) b

beyond large N: F.(A) =7
Localization: special supersymmetric observables

(free energy on S¢, Wilson loop, some BPS correlators)
computed exactly in g,,, and N



AL, N) = Ag(A) +

e Ag controlled by integrability
at weak coupling Ag = c1A + coA? + ... while at strong coupling

Aozﬁ[ao+%+(\j§)2+...] or A= {*/X[bojt%jt(\%)zjt...]

e non-planar correction Aq(A)?

e in N = 4 SYM little known even at weak coupling:
non-planar correction to cusp dim f(A, N)
A=S+f(A,N)logS+.. O=Tr(®PD>P)

first appears at 4-loops [Henn, Korchemsky 19]

f(AN) = (2n)2 {A — EAT A — (ea d4)/\4 + O()‘S)]

— 2(3 _ 2(3
C4 = yéoxea T WC ( )' dy = 5040 e + 3¢ ( )
Konishi operator: non-planar correction also appears at 4 loops
Ay ~ 7(5)A* 4 ... [Velizhanin 09 ]




e should be universal weak-coupling scaling

_ 4
Al{)\<<1 = da\* + ...

e what to expect at strong coupling: ~ Aq|,, ~ AP?

string side: requires 1-loop (torus) computation
in GS string in AdSs x S° : challenging problem

e remarkably, strong-coupling limit of non-planar corrections
can be computed in 3d ABJM theory:

semiclassical M2 brane quantization in AdS, x S”/Z, captures

leading order o ~ % terms at each order in g2 ~ %



e M2 brane solution: "near-horizon" limit AdS,; x S’

L
a3 = 12 (3dsgs, + 5% ), Fa~ N, (7)° =32mN

e collective coordinates — M2 action: [Bergshoeff, Sezgin, Townsend 87]

Svp = Tz/d30'[\/—det Sab T 63}

A

gap = Gun () TIMTIN + ..., G5 = 1€ Cpni (x) TIMITVTIX

N

M = 9,xM — ifTM9,0 , M(o)
o 25, = (2m)3 43, T, = (3 )1/3 1

K%1 (2 )253

e relation to 10d picture: Sy — S19 = % A0 /G e 2?(R + ...
p 2K,

dS%l = 8_%4) dS%O + e%‘/’(dxll -+ e_‘/’A)z, X11 ~ X171 + 27tRq1

gs~ Ry, 2x3, = (2m)’gsa"



e "double dimensional reduction": [Duff, Howe, Inami, Stelle 87]
M2 brane action in 11d background —
GS superstring action in ITA 10d background

e perturbative string theory — quantum strings
perturbative M-theory — "quantum M2 branes"?

e bosonic membrane action [Dirac 1962]
S = —T2/d30'\/ —detg, ab = UMNaaXMabXN

can gauge-fix only 3 out of 6 components of 3d metric:
non-linear action in any gauge; non-renormalizable
no mass gap in spectrum of "small" quantum membranes, etc.



Semiclassical expansion of M2 brane path integral
e expand near solution with non-degenerate induced 3d metric:
straightforward to quantize M2 brane in static gauge

S—Sp+Sp, Sp=Su+Swz Sv=To [doy’
SWZ = —1i TZ /d30' %G‘abCCMNK(X) aaXMabXNBCXK

SF = iTz / d30' [\/gg“baaXM Q_FMDbQ — %e“bcaaXMabXN 9FMNDC(9 + }

ab = XM XNGun(X),  Gmn = EfEq, Tm = Ep(X)T4
D, = 0, XMDy,, Dy = Dy — g (TPNKE - — 8TPNRSL ) Fonkr
e 1-loop partition function is well defined (no log UV o)

I = /[dX o] e SIX0] — 2 o~ T25a [1 4+ O(Tz—l)}

Zi=e¢T1, Ty =1Y vlogdetay, T, = 13T, = L%
k

23
(2m)= 4



General points:

e assume 2> X S! membrane topology to have 10d string limit
e do not sum over M2 topologies: only semiclassical saddles

e string loop expansion is already encoded

in expansion near M2 saddle:

gs dependence via Ry; of 11d background in M2 action

e 3d action = 2d action for string modes + tower of massive 2d fields

2 n? 287T
m = —— =N
" R%l g5

e integrating out massive modes —

effective (non-local) 2d theory for string modes depending on g
[cf. 2d theory on S? with insertions of handle operators]

e explicit example of M2 in AdSy x S”/Z :
1-loop M2 correction sums leading T~! ~ a’ terms at each order in g;



ABJM theory: [Aharony, Bergman, Jafferis, Maldacena 08]

e one M2-brane: 3d scalar N' = 8 multiplet (x/, 6")

theory on N coincident M2 branes —

3d superconf theory dual to M-theory in AdS; x S” [Maldacena 97]
e perturbative description requires extra parameter k:

N M2 branes on M = R1? x R®/7;

3d theory dual to M-theory on AdSy x S’ /Z,

e Ui (N) x U_;(N) 3d CS-matter N’ = 6 superconf. theory

A, A, bi-fundamental 4 scalars ®! and 4 fermions U1

S = k/d3x {LCS(A) — Les(A) 4 |DPP? + V(®) + ¢Dy + wcp*cp}

Les = €"PTr (ApdnAp + 2AmAnAy), V =Tr (PP 0D 0T + ...

e parameters N and k ( analog of %)
Ym



e large N, large k, A = k = fixed ('"string regime")
dual to ITA superstring on AdS,; x CP?

e large N, fixed k ("M-theory regime")

dual to M-theory on AdS, x S”/Z): ¢ = ¢+ 27”

dst = 12 (1dshgs, +ds%,7, ), L= (2°2NK)"/%0p

d557/Z —dsCP3+k (dp + kA)?, o =k¢p=¢p+2m
1520 = ()P d, A = ihys(w0)d” AT, g = — 25"

e string regime k > 1:  ds?, = L? (}LdSZA ds, T dséIﬁ) L=gl3L

L \3/2 _ Jm(2A)* _ N _ L _ VA
88—(k—> =N  A=71 I'= 27{21/—%
I e B gg

k2 N2 81T

non-planar corrections ~ 1/k?



e ABJM operators are dual to string states in AdSy x CP?
and then also to M2 brane states in AdS, x S”/Z

e M-theory expansion % > 1: large N for fixed k = 1,2, ...
or large effective membrane tension
T, =137 = LyNk > 1

e observables like A(N, k) in semiclassical M2 brane expansion

F = TyFy(k) + Fi (k) + (T2) ' Fy (k) + ...

expansion in large k gives 1/ N, fixed A = % expansion



Examples demonstrating that M2 semiclassical expansion
matches ABJM gauge theory results
known from localisation for large N and any k:

e J BPS Wilson loop [Giombi, AT 2023]

e Bremsstrahlung function [Beccaria, AT 2024]



1 BPS circular WL in AB]JM

BPS operator W = Tr Pel ((A+®"®+..)
Localization matrix model (two bi-fund. scalars)

Z(N,k) = dexi dNyi M(xi,y]-) exp [ 47[ Z ( Zz—ylz)}
M(x;,yj) = ]—L] . {sinh "% sinh 2% (cosh %yj)_z}
(W) = (expY; x;j) [Drukker, Marino, Putrov 10; Klemm et al 12]
2 ]
| A(FRV(N-§ - %)
2 sin k Aj _(%2]()1/3 (N _ % _ L)_

W) =

e "M-theory regime": large N at fixed k > 2

x3/2 _3 1
: ~ 1) T(n+2)T(n+3)
Ai(x) v>1 2ﬁx1/4 Ln= 0 27Tn'x3”/2 6
1 /2N m(k*+32) 1 1
W) = — eV [1- ( . 2) +0(+)]
2sin ¢ 24+/2Kk3/2 /N N



e "string regime": N, k> 1, A= k = fixed

1 n\/ﬂ 7T 1 1
W) = 1— O(—
W) = 281n217f]/\ { 24\@\/X+ (N)}
_i TV/2A
= C 14 ..

e compare to predictions of dual string theory
in AdSs x S° and in AdS, x CP?

g2
SYM: g =% =gy, T:@, A= gymN
5/4
ABJM: g, = YTV =2, a=X

(W) = disk part. function expanded near AdS, minimal surface



AdS bulk \

1
W) = Zar = R O(gs), 7, = /[dx]... o T oL
S

SYM : <W>:\FN M= L VT e? 4

A3/4 2 g
N 1 VT
ABIM: (W) = — ™ 4. = Fgfs 2Ty

e universal form at strong coupling [Giombi, AT 2020]
e reason: similar dual AdS; x M0 strings (d = 4, 5)



coV/T from 1-loop string partition function

10— 2d

[det(—V2+ 1)]"7 [det(-V2— 1)]"2
det(— V2 +2)]“7" [det(—V2)]" ="

Y

(Zi)y ~ (VTI,  (Za)g ~ VT
disk with h handles y =1 —2h: ¢; ' — ¢4, VT — (VT)X
e prediction from string theory:

w=e B ($)" [ieom)

consistent with structure of 1/N terms in gauge theory (localization)

2
SYM case: leading terms exponentiate to e12 T [Gross, Drukker "00]

e hard to directly compute cj, of higher (disk with handles) terms



e string side:

2 2
W) = T LT ([eo+ P+ ] + 8 [cr + F 4]+ (5) [+ ] + )
2

ABJM.: g_s ~ 1)\‘,—22 = k%,’ subleading corrections ~ l ~ LA %
e localization result: leading terms sum into (sin zlf) .
W) = i eV E[140(09)] = ey @1+ 007

ZSm 2811‘1( jﬁ)
1 s | 772 (852
AL 1+ 5+ F($) + -

2sin (\/; \/_) \/E s
e remarkably, can obtain this ABJM analog

1
Zsin(\/g%)

as 1-loop M2 brane correction

"]|8)Q [}

of all-loop SYM factor e12



1-loop M2 brane partition function in AdS, X S7/ 2
[Giombi, AT 23]

¢ AdS, x S! membrane solution dual to Wilson loop:
wrapping AdS; of AdS, and S}D of S”/Z4

Sme = 3Tovol(AdSy) 2F = —7 @

e~ °M2 matches leading factor in (W)

e static gauge (0p,01) = AdSy, 0» =¢ of radius R = 1/k:
k-gauge: 8+8 3d fluctuations [Sakaguchi, Shin, Yoshida 10]
e Fourier expansion of 3d fields in o5 = (0,27):

towers of bosons + fermions on AdS,: KK masses ﬁ—i = n2k?
e B: 2 | AdS, directions: m? = 1(kn—2)(kn —4)
6 CP° directions: m? = lkn(kn +2)

o I: 6+2 towers of 2d spinors: m = lkn £1, m = lkn
e string theory limit k — co: 7 # 0 modes decouple
n = 0 modes = 2d fluctuations of ITA string in AdS,; x CP?



1-loop M2 partition function on AdS, x S!
Iag = Zy 0= 5w [1 n O(Tz—l)} , Sy = — T,
Z1 =1t Zn, Zy = Z(AdSy x CP? string on AdS,)

= _ [det(—Vz—%+(k7”+1)2>]% [det(—Vz—%+(k7”—l)2)]%det(—vz—%+(k7”)2>
n — 3

det(—V2+1 (kn—2) (kn—4)) [det(~v2+Lkn(kn+2))]

e no 1-loop log UV divin3d: Ty = —logZy = —1 Y7o (i.:(0;n)
0 k?n? © kn & 4
I = Zlog(——l) :2Zlog——|— Z:log(l——2 2)
n=1 4 n=1 2 n=1 ken

e final expression for k > 2

precise agreement with localization result in gauge theory:
non-trivial test of AdS/CFT to all ordersin1/N



Subleading corrections
e higher loops in M2 semiclassical expansion?

expansion parameter: (Tp)™! = ﬁﬁ

RN E (k?+32) 1 1
Whiee = F 1 - O~
Wtoc 2sin 2% | 2422 N (%]

- FT2 |1 - T }
e LT P

e compare to string loop expansion (large k limit):
T% ~ 4/ % ~ %: subleading &’ corrections at each order in g2

oT, LN ﬁ term reproduced by 2-loop M2 contribution?

e suggests conjecture: oco’s cancel also at 2-loop M2 brane order

as at 2 loops in GS string in AdSs x S° or AdSy x CP?
[Roiban, Tirziu, AT 07; Giombi et al 09; Bianchi et al 14]
e possible reason? hidden symmetry (cf. integrability)?



Non-planar corrections to ABJM Bremsstrahlung function
from M2 brane [Beccaria, AT 2024]

N =4 SU(N)SYM: [Correa, Henn, Maldacena, Sever 12]
By (A, N) = #A%log(W)

SYM ( SYM

A _(N=1 3/2 [ (/A
W = e VL (=) = B0 (VA) (14 3 | 2R - 2]+ )

3/2
B (A, N) =B, (A) + 12§ﬂ2 ANz + o

)L)_ VA L(VA) 1 \/X_ 34 .

472 I (VA) — a2 8772

same from small cusp or w-wound circle [Lewkowycz, Maldacena 13]

B\ N) = g log(W)|



e ABIM: B, (A) for 3 or ¢ BPSWL
from % log(W)| _, over latitude angle  [Bianchi et al 14, 18]

/\)_L A 1 1

B — 27\ 2 T 12 T %7 on

ABM (

e more direct way: B,y ~ % log(W)|,,_, assuming that
w-wrapped WL same as WL in w-fundamental rep

¢ BAB]M
localization result for w-fundamental } BPS WL [Klemm et al 12]

(A, N) from localization [Armanini, Griguolo, Guerrini 24]

W = 1
{ >AB]M 2 sin 2ZW Ai[(%zk)l/3 (N—ﬁ_%)}

e large N, fixed k > 2 expansion:

- 1 Tw /2N tw (k?+24w+8) 1
W = 250 e {1 T T avae?  UN T O(N)}
1 1 /N 1 2 1
AB]M(k N) = = 23W108< >‘W_1 = 57 ﬂ_mCOtTH—f—O(W)



1 N 1 32774
AB]M(k N) [E % T 12 + } + k2 + 45k4 + 945726 + ...

— A2 4n2A4 32714\
— BAB]M (A) 3Nz T + Gusne o
non-planar term — 2Lyrk cot 2L = — 5o QN cot 27A

can be found from 1-loop M2 brane correction in AdSy x S’ /Z
corresponding to line with small spatial cusp [Beccaria, AT 2024]






String in AdS, x CP° representing cusped Wilson line
[Drukker, Giombi, Ricci, Trancanelli 2007] [Correa, Aguilera, Silva 2014]

dsi gs, g1 = 117 (= cosh? pdt? + dp? + sinh” p d6%) + | L*dy?
p=p0), ¢v=90), 0)elsy,n—4], ¢)el[-55, ¢

1 —¢?
2 2 2 2 2
ds® =1L 2, (—dt°+do?), R = —2(1+ 2cn4c7)
() = 5+, o7 =Tt am(e + K) ) + 11 0 )|
— _ Db
ylo)= o0

2

b=p+ 55 +..., &=1]

_=n _mq
to, o a=04, B=TT4

B =0, zero cusp angle w or ¢ = 0: cn ¢ — cos o, get AdS; metric

32 2
cosza( dt° 4 do”)



M2 in AdS, x S”/Z, representing cusped Wilson line
use 1st order small-angle perturbation theory near straight line (AdSy)
o bosonic modes
— 82 82 mZ
cn2

m0—3+1R ) — 124+ R®)| =2 —-2cos*ce? +..
m2 = 1(kn —2)(kn —4) —cos*oe® +..., n—:lzl,iZ,...

00 8
E/dT:—logzlzl Z Z logdetAp, , —logdetAp, )




e for scalars with the Dirichlet boundary conditions in AdS»:

_1p_1
Xy o(o) = \/f!_i(ngzh) (E;rh) coshan(h 2 2)(sina)
2" 2T (l+h+5)
wy=0+h, h=1(14+V1+4m?), ¢=0,1,2,...

e expansion in small e

3 hy, (hy,—1
Wi = (04 hy)(1— }€%) — 4((€+hn))82 T

AdS T (i —1)+1 Ty (H—1
Wyt = (C+hn)(1—1e?) — { i(thrg) + 4(hn+f)(hn4(r€+1))(hn+€—1)}82 T
(

_1 —1
CUE:(E‘th)(l—}IEz)—F —hn)[ il 21‘|‘ i %

2
8 . . .
O+ (4 —=3) (U4h+1) }

W=
Nl—



e string mode n = 0 contribution:

> 1

Eo :;)4(“1)(“2)

2+ 0(e*) = =2+ O(eh)

e M2 mode contribution:

= 1 1 = 27T
ZEn:—ZZ 52+...:(— —|——cot—)€2—|—....
n20 — k*n>—4 2k k
Tt 27T 5 1 b
Z E, ——cot—e + O(e%), £ = —
e k T

e in general [Drukker, Forini 2011; Griguolo et al 2012]
Ceusp (A, N; o, B) = —(a — ) B(k, N) +

B = angle in internal space; « = £ is BPS limit
e similar computation for 82 term gives same result for B(k, N)



Non-planar corrections to ABJM operator dimensions
[Giombi, Kurlyand, AT 2024; Beccaria, Kurlyand, AT 2025 ]

e use semiclassical M2 brane quantization
to get predictions for 1/ N strong coupling corrections to non-BPS
ABJM observables not determined by localization or integrability

e string regime: non-planar corrections to dim'’s of operators
with large spins can be found from string loop corrections

to energies of semiclassical strings in AdSy x CP?

e M-theory regime: semiclassical quantization of corresponding
spinning M2 branes with topology (R; x St) x S:

dependence on finite k = % from

dependence of M2 action on 11d background with Ry; = 1/k



Null cusp anomalous dimension

A=S+ f(A,N)logS+.., O=Tr(®D°D)
f(A, N) at strong coupling beyond planar limit?

e membrane analog of fast rotating folded string in AdSy x S”/Z
ds? = 12(}[ — cosh? pdt? + dp? + sinh? p (dy? + cos?  d¢?)] + hd¢? )

C3 = —%R?’ cosh p sinh? p siny dt A dp A d¢
t=x09, p=k0y, ¢=x0y9, Y=0, ¢@=0p€ (021
Smp =T [d°c\/—detg+ T [ C3 + fermionic terms

e classical energy as in string case:  k = % log S

E—S=2TlogS, T=%¥TL3=,/%, L°®=32n2Nk5

N

e 1-loop correction: static gauge = xo0y, p = k0, @ = 03
8+8 fluctuations in modes in 0: X ~ ), X, n=0,+1,..



e B: 6CP° fluctuations: m? = Skn(kn + 2)

2 from ¢, ¢ mixing: m3 = 3+ 3k*n? & \/1 + 3k2n2

oF: 6+2with m = %kn:l:l and m = %kn

I'=—-logZ=Y2,(T) "I, (k) ~x* [doy — E ~log$

+log [p? +3 + 1k2n? — /1 + §k2n2]
+3log [pz + %(kn)2 + %kn} + 3log [pz -+ %(kn)2 — %kn}
—3log [p? + (1+ 3kn)?] —3log [p* + (1 — zkn)?] —2log [p? + (3kn)’]



e string part (n = 0) [McLoughlin, Roiban; Alday, Arutyunov, Bykov 08]
= Jo” dp? Xo(p?) = =[5 dp? | log(p? +4) + log(p? +2)

+4log p? — 6log(p* + 1)} = — = log?2

e f=[V21—>2log2+ F+ (JC%)Z +..] + O(3%)

— f()(/\) + f1 (k) + ...
¢y from string c-model loops; planar fy(A) fixed by integrability
(same as AdSs x S° one up to /A — h(A) [Gromov, Vieira 08])

e M2 brane mode contributions: Y, = 5= [ dp* X, (p?)

Y, = —gk | = 3((kn)? + 8) log((kn)? — 4) + 18kn log }=2

+(kn)?log(kn)? + ((kn)? + 12) log((kn)* — 12(kn)? + 128)

(kn)?4+12424/9(kn)24+41 oo dy
+2/9(kn)? + 4log (kn)2+12—2\/9(kn)2—|—4} = Lin=1 (kn)2m




® fl(k) — 220:1 Yy = 2211 21310:1 (ki%

finite with ~ (2m) coeffs in expansion in 1/k*™"

o0 27 27 27tA2 2904
fi(k) =), Yn= 32 a5 T T 3NZ T 4N T

. . 4
e non-planar correction at weak coupling  f| Al ™ % + ...

« g . 22
prediction at strong coupling f| A1~ nz e

e higher loop M2 corrections to f(A, N) = f(Tp, k)

f =Ty +f(k) + qz( ) ?3<>% +., Tr=LT,=21VkN

should give subleadmg at strong coupling corrections

2
at each order in 1/N? or in g—S:

FAN) = VA [1 — 2082

siogz )
+ i [1+T+ T+ L+ G+l e




Non-planar corrections to cusp anomaly in SYM ?

N =4SYM dualto AdSs x S° superstring:
no direct analog of M2 brane picture as in ABJM
but localization results for WL's suggest close analogy

VT T g2 g2
ABJM : = T s s
M= W= e 5T ()
2 2
T=y3 =¥V A=f %
\/T 2t T T &8s 7T2 gg 2
SYM: (W) =3¢ [1 o7 TasslT) ]
T — YA _ &M =02 N &L A
= 27 & T Ax =&, T Y2

same universal form when expressed in terms of (T, gs),
and similar coefficients



2
e surprisingly, same £ term found in ABJM cusp anomaly
T gl A

2
8s )2
12T +1440<T) +]

1 —
fAB]M(T,gs) = % {27‘('1_‘— %10g2_|_ O(T 1) 4+

_1

272 A2 273 A4 }
7T

[NVZ/\—glogZ—FO(ﬁ)—F 3 N2—|- 15 N4+...

e conjecture: coincidence of g2 string 1-loop terms in ABJM
and SYM WL'’s extends to non-planar part of cusp anomaly:

1 1y, T & 8512
fom (T, 8s) = %{27—5T—31082‘|’O(T 1)"‘ E?"")’lnz(?s) ‘|‘}

1 1 A2 4 A3
—t — 1
n[\/X 310g2+(’)(ﬁ)+12 N7 +36N4+"'}'

prediction: 1/N? correction to f,,, that scales as A* at A < 1
should scale as A3/Z at A > 1



Corrections to dimensions of short ABJM operators
"slow" spinning strings in AdS, x CP°

l<]J< VA and E~\/VA]+..

dual to "short" gauge theory operators with A A1 ™ AL/4
e planar limit may be determined from integrability
e non-planar corrections: semiclassical M2 branes in AdS, X S7/ Zy

Example: M2 brane with two spins [, |, in §7 / Z,
generalizing spinning string in CP°
dual to ABJM operator O = Tr [(®1®]) 1P} ))2]
"long" (or "fast") string with J—], [Frolov, AT 03; Bandres, Lipstein 09]

Eo = 4J? + A, A =271%A, T:@:z—@

"short" (or "slow") string: Eg = AV J (asin flat space)



e 1-loop string correction in AdS, x CP°
get prediction for planar part of dimension Agy(A, J) = Esr

EStI‘ — 2)_\1/4]1/2 _|_ % _|_ %)_\—1/4]1/2 L 25(3)}\—3/4]3/2 _|_

(yet to be reproduced from spectral curve approach)
e including rest of M2 brane 1-loop correction:

EM2 — 2/_\1/4]1/2 _I_ % _I_ %/_\—1/4]1/2 . %€<3)}\—3/4]3/2 _I_

1

1
+ 5 —

@) 42 R 1] 4 0 )

1 A2 g2

TN T 4
large-tension limit of 1-loop (torus) string correction in AdS, x CP?

e prediction for A > 1 limit of leading non-planar
correction to A of dual "short" operator: A!1/4/N?
(cf. A>/ N? in cusp anomaly)



Similar results in (S, ]) sector:
e fast (S, J) folded string or M2 brane — generalized cusp anomaly

logS . S Ji
S>T>1, x= — fixed, S=—" J=-2
T A VTR
E=S+f(A N,x)logS+ ..., f=folA,x)+qo(k x)+
VA V14 22
fO(A1x> (A X)
7T X
B 510g2 7T 5 1
qo(x, k) = — 2t (\/1+x +\/7)k2
+n—3{l(\/1+7x2)3+—9\/1+7x2 R } L
x3 45 4 60 /1_|_x2 k4

e circular (S, J) string/membrane: close analogy with J; = ], case



Concluding remarks

e evidence that quantum M2 brane theory is well defined
in semiclassical expansion

e susy observables like BPS WL (and instanton part of S° free energy):
quantising M2 brane opens way to precision tests
of AdS,/CFT3 beyond planar limit

e beyond susy observables: dimensions of ABJM operators
dual to spinning strings/membranes:

predictions for non-planar corrections at strong coupling
(leading &’ terms in string higher genus contributions)



e structure of localization result for WL suggests that higher loop
M2 brane corrections should also be well defined

hidden symmetry of M2 theory that constrains loop corrections?
[cf. integrability in GS string or T'T in 2d theories]

e M2 world-volume theory with 2 x S! topology:

effective 2d theory with massive KK towers (m? ~ k? ~ ¢;2):
effective string action with non-local terms

related to small handle resummation?

e is there a way to do similar computations
of non-planar corrections at strong coupling

in A/ = 4 SYM dual to AdSs x S° string theory?



