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Since we do not assume the dual gravity description, our
argument is applicable to a generic Gauge theories
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Identifying the long string as a black hole, fluctuations of the
string near The horizon are reguarded as open strings attached
to the black hole

In terms of the gauge theory, these open strings are open
Wilson lines which have N color degrees of freedom at their
endpoints. Therefore we can interpret the black hole Is made
from N d-branes.
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This is crucial to our argument, the deconfineing phase cannot
be described by free strings a la Hagedorn



As concrete example consider (D + 1) pure U(N) YM Theory
on a discrete lattice
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When loops don't self intersect (as is typical in the confining
phase) the kinetic operator K acts on a state |W;) = W;|0)
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E=K= %Ltotal(T)-
S = Liotar IOg(ZD - 1)-

F= Ltotal(T) (% - TIOQ(ZD - 1))

Te = A/(2log(2D — 1)).
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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 = Lyalog2 and T, = \/(2log 2) This system also
possesses a deconfinement transition with a long string
described as
Tr(UiaUsz Uz UiaUso . . )
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hot start —&—

2 3 45 6 7 8 910

D
The expectation valtie' of the tetrahedron ~*“The range for hyteresis of the EK model
With N =64 nt =12 with N =64 nt =12
There strong hysteresis about the for various dimensions
Theoretically predicted critical temperature The dashed curve is the critical temperature

(T./\) =1/(21og2) ~ 0.721 (T./A) = 1/(2log(2D — 1))






[Maldacena,1997] J. M. Maldacena, Adv. Theor. Math.
Phys. 2, 231 (1998).

E. Witten, Adv. Theor. Math. Phys. 2, 505 (1998).

O. Aharony, J. Marsano, S. Minwalla, K. Papadodimas and
M. Van Raamsdonk, Adv. Theor. Math. Phys. 8, 603 (2004).

L. Susskind, arXiv:1311.7379 [hep-th].
L. Susskind, arXiv:1402.5674 [hep-th].

S. W. Hawking and D. N. Page, Commun. Math. Phys. 87,
577 (1983).

G. 't Hooft, Nucl. Phys. B 72, 461 (1974).

L. Susskind, In *Teitelboim, C. (ed.): The black hole*
118-131.




B A. Patel, Nucl. Phys. B 243, 411 (1984).
T. Kalaydzhyan and E. Shuryak, arXiv:1402.7363 [hep-ph].

B T Eguchi and H. Kawai, Phys. Rev. Lett. 48, 1063 (1982).

B T Banks, W. Fischler, S. H. Shenker and L. Susskind, Phys.
Rev. D 55, 5112 (1997).
B. de Wit, J. Hoppe and H. Nicolai, Nucl. Phys. B 305, 545
(1988).

B N. ltzhaki, J. M. Maldacena, J. Sonnenschein and
S. Yankielowicz, Phys. Rev. D 58, 046004 (1998).

B George Fishman, Monte Carlo: Concepts, Algorithms,and

Applications, Springer Series in ORFE, 9780387945279,
1996.

B Y. Sekino and L. Susskind, JHEP 0810, 065 (2008).




