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Introduction and Motivation

* U(N), superconformal quiver Chern-Simons theory

= worldvolume theory of N M2-branes on Y7 x R

- example: ABJM theory — Y7 = S7/Zk

- By localization technique,

4 N
Z(N) ~ exp| - N%/2, | 2T (N — 00)
=P 27vol(Y7) >
—/

[Herzog-Klebanov-Pufu-Tesileanu]

- Consistent with AdS/CFT (duality to AdS, x Y~ )

.




Beyond Large N limit ?
= Beyond classical SUGRA, M-theory (k: fixed)

* perturbative corrections in 1/N \

* non-perturbative eff

fundamental winding Y~

(exponent~vol(Membrane))

|Becker-Becker-Strominger]

E t Hooft expansion (A = N/k) is not enough]

3/11



Fermi Gas formalism
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|
. complement to 't Hooft exp.

Results :

- All order perturbative corrections in 1/N

- "membrane Instantons": e~ VFY

- reflecting finer structure of Y~ »



M2-brane setup

(Il

— CS ga

uge fields

~p (1,k)5-branes

T-dual + M-Ilift

T

N M2-branes on (C*/Zg x CCQ/Z:))/Zk
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Fermi Gas formalism for Partition Function
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- |nverse trsf.:
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To get Z(N) ~ e OVENY? py
saddle approx., p~ VkN. msp

- [Q,P] =ik (h=2rk)
=) J(11) can be computed by

N>1u>1




k—0 : "classical limit"
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large p expansion ~ T(na)T'(nd)
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- membrane instantons
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Explicit result
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[Moriyama-TN]
- coefficients have in a,beN
- However, a divergence Is always canceled
by another instanton (consider lim J(a +€,b + €))

e—0



Mysterious instanton e *

instanton = Membrane winding on S /T,
(C*/Top = (C*)Zg x C*)Zy) ] Zy,)

winding in :

with distinct exponent if (a,b) € N°

for pole cancellations
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Summary
- M2 partition function has rich structure

in M-theoretical region (k < o)

. ZPeY(N) = eAC T3 AI[C 5 (N — B)]

— All order in 1/N. coetticients explicitly determined

- three membrane instantons: e 2#/a =21/t o=n
_ —~divergent, pole cancellation

BU

t less understood in gravity side;:

- N — B — shift in charge quantization ?

* Interpretation of inst. coefs ; why diverges ?

- "ghost-like” e+ 7?
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Further directions

(D Exact partition function for ?

+ Direct tools was developed Moriyama-TN, 1412]

@ Prop:|M2 worldvolume theory = Fermi Gas|?

Checked:
. A-type quiver

- D-type_quiver
O
@¢@-@ @Q@ [Assel-Drukker-Felix]

[Moriyama-TN, 1504]

11/11



