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We want to describe an intuitive way of understanding this
Duality without referring to a sophisticated duality dictionary
Our initial motivation was to study a simple Matrix Model for a
Black Hole by looking at the deconfinement transition of 4d
N =4 SYM on an S® and the Hawking-Page Transition of the
Black hole in the corresponding AdS bulk [Hawking,Page -
1983]

Such a black can be modeled as a long and winding string
[Susskind, Teitelboim - 1993; Horowitz,Polchinski - 1997]
Since we do not assume the dual gravity description, our
argument is applicable to a generic Gauge theories
We do this by paying attention to the behavior of the stringy
degrees of freedom of a gauge theory (the Wilson Lines) as the
gauge theory undergoes a deconfinement transition. This was
achieved through a Monte-Carlo Lattice gauge theory
simulation of the transition
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F = Low(T) (3 — Tlog(2D —1)) . Tc = A/(2log(2D — 1)).
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Strictly speaking D+1 YM is dual to a D-dimensional black
brane rather then a black hole as the string condensation fills
the whole D-dimensional space
In order to describe a black hole 0-brane let us consider two
lattice models
First the dimensionally reduced D-matrix model This is the
Eguchi-Kawai model with with continuous time direction
At strong coupling the U(1)P center symmetry is not broken,
then this theory Is then know to be equivalent to the D+1 dim.
YM at large N. In the sense that translationally Invariant
observables are reproduced from the former at leading order
At weak coupling this model is Equivalent to the bosonic part of
The BFSS matrix model of M-theory, which is dual to black
0-branes in type IIA supergravity In the t Hooft large N limit.
For D < 2 this theory exhibits a deconfinement transition,
characterized by the non-vanishing expectation value of the
absolute value of the Polyakov loop. The energy and entropy
are of order N2 and a typical state contains a long winding
string such as Tr(Us U U U U] . . )



The second Model is the tetrahedron Lattice, here the entropy
and temperature scale as
S = L;otallog2 and T, = \/(2log2) This system also
possesses a deconfinement transition with a long string
described as
Tr(UiaUoz Uz UiaUso . . )



N
Slattice = —@ Z Tr (Vt U,¢7t+a V;LtUMJ + C.C.)
w,t

aN
av (N — TI'(UN,JUV,Z‘U;JUIJ))
pFE,t
N
Stet = _ﬁ Z Z (Tr( Vm,tUmn,t-l-a V,lLJUnm,t) + C'C'>
t m<n
aN

5 Z Z ((N = Tr(Upm,t Unn,t Unit)) + c.c.) .

t I<m<n



N
Slattice = —@ Z Tr (Vt U,¢7t+a Vg,tU/M + C.C.)
w,t
aN
=3 (V- Te(Ui U U U5 )
uFuv,t

Stet = _22/)\ Z Z (Tr( Vm,tUmn,H-a V,],LJUnm,t) = C.C.)

t m<n

5 Z Z ((N = Tr(Upm,t Unn,t Unit)) + c.c.) .

t I<m<n

Ptet = ﬁ Efn:1 Tr( Vm,t:a Vm,t:2a T Vm,t:nta)
P = 1NT1'( VicaVi—2g- - Vt:nta)-
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