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ABJM Matrix Model

m Partition function of U(N), x U(N)_, ABJM theory on S°
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Grand Canonical Partition Function

m Grand partition function is written as a Fredholm determinant

= Z e Zy = Det(1 + ")
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m One-body Hamiltonian of Fermi gas

= V/CxCpv/ Cx

where
— (2coshx/2)7%,  [x,pl =ih, h=2mk

m We will concentrate on the k = 1 case

> k = 1 is special (SUSY enhancement from N =6 to N/ = 8)
> Truly eleven-dimensional dual AdS, x S’
> Hidden integrability?

Energy Spectrum of Fermi Gas

m [ake the monomial basis
Pa(x) = ()"

m Hamiltonian in the monomial basis
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m M is a Hankel matrix given by the Catalan number C, =
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m Numerical result of the eigenvalues of the Hamiltonian H
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Density Matrix p(x, x") = (x|e™"|x’)

m Partition function is completely determined by the even part p.
p(x, x") £ p(x, —x')
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m p' is given by a series of functions ¢s(x)
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m Recursion relation for ¢5(x) and ¢s(p) =
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Anomalous Commutation Relation

m Quantum mechanics at k =1
x, p|l = 2mi
m Commutation relation for ¢, = (2cosh%)™! and s, = (2sinh%)~*
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m[]is a projector
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m From this relation, we find a non-trivial identity
— 256,(0) — get(l +zp_)
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m We obtained Zy up to N = 9:
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> See also

They found Zy up to N = 19 from TBA

Non-Perturbative Corrections

m Perturbative part = Airy function
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m Non-perturbative part of free energy
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m For general k, there are two types of instanton corrections
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~mV2kN is absent when k =1
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m We find the membrane instanton e
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