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Base on the following works:
Quadratic thermal terms in the deconfined phase from holography, FZ, Yi-Hong Gao, arXiv:1403.2241, to appear in

JHEP.
Thermal power terms in the Einstein-dilaton system, FZ, arXiv:1404.4512, to appear in JHEP.
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Quark potential at short distance

@ 3+ 1 dimension:
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@ 2+ 1 dimension:
Couplomb potential
Voa(R) < g°InR.

Linear potential (?):
Voa(R) < g*R.

would be roughly as a linear correction at small R.
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Fuzzy bags

Trace anomaly

IS

Ao T2 Toax < T < Tpent

x T?

° ~
o e N LW e 0w

1.5 2 2.5 3

Pisarski '06

4.5 5

IS
—

@ Fuzzy bags (Pisarski '06):
pQCD(T) ~ pert T4 - Bfuzzy T2 - BMIT + ...

@ 2+ 1 dimension:
A x T2, (Caselle etal,'11)

,0( T) ~ fperl T3 - Bfuzzy T2 +...
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Polyakov loop

Polyakov loop
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N = 4 SYM in R3: strong/weak coupling

@ Strong coupling: AdS-Schwarzschild black hole (infinite mass)
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@ Strong/Weak coupling ratio (Gubser, Klebanov and Peet '96):
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N = 4 SYM on S8: small coupling

“Confinement" in Finite Volume: Gauss law on a compact manifold.

Hagedorn transition (Sundborg ’00):
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(Aharony et al '03)
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N = 4 SYM on S3: strong coupling (I)

@ Thermal AdS (Xp)

—1
ds® = — 1+E de® + 1+f dr? + r2dQ?
- L2 12 3

topology: S' x R4
AdS-Swarzschild black hole (X;)

—1
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ds_—<1—r2 +L2>dt+ 1——r2 +ﬁ dr® + redQs.

ro ~ Ty+4/T3— T2, (4 :big BH, —:small BH).

topology: R? x S3
@ Hawking-Page transition (Hawking and Page '83, Witten '98):

>0, r-<L(T<T),
Fi—Fo~r2(L2—r2)
<0, rp>L(T>Tp).
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N = 4 SYM on S3: strong coupling (Il)
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dashed line: large-N extrapolation right: lattice data for SU(3) (Boyd et. al '96)
of lattice data (Panero '09)
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N = 4 SYM on S3: strong coupling (lll)

Thermal AdS with topology S' x R*, no string worldsheet ending on S'

L=0.

AdS-Swarzschild black hole with topology

R? x S3, R? has S' as boundary e
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Perturbative result for SU(Ng):

— 4+ .., mp~ gN1C/2T.
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Hard wall and soft wall

@ Criterion for confinement: area
law for the Wilson loop.

boundary
@ Hard Wall: -
“Cut off” the AdS spacetime at
some finite radius
m2 ~ .
4 4 )./ infrared
p o~ T — 2A%. 7
@ Soft Wall: , fini -
Suppress infrared region by e~? fonlnme.
m2 ~ n.
8 A2
~ T -2 o(T™).
prTHI =2 S +O(T7Y)
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Gravity-dilaton system: confinement and phase transition

85~/d5x V=g (R-V(¢ (a¢)2) !

@ Infrared asymptotics (r — oo)
(Glrsoy et al, '08)

dsz2  — e*C’OK<dr2 + de) ,

A = e ® _y e(80/2) 1 %( a=1),

@ Confining iff & > 1
HP transition iff confining.

@ Glueball spectrum:

(Girsoy et al, '08)

M2 ~ Rle=1)/o
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Gravity-dilaton system: UV asymptotic solutions

@ (Hohler and Stephanov ‘09, Cherman, Cohen and Nellore '09)
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Corrections of g(z) and f(z).

Fuzzy bags, Polyakov loop and gauge/string duality



Gravity-dilaton system: UV asymptotic expansions

@ Thermal quantities:

’
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@ Transport coefficients:

1
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@ Quark free energy and Polyakov loop:
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Gravity-dilaton system: Example |
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Gravity-dilaton system: Example Il
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Summary and discussion

@ “Confinement" In Finite Volume: quadratic thermal terms appear in the trace
“anomaly" and Polyakov loop, in accordance with lattice data.

@ Gravity-dilaton system: can not accommodate both.

@ Field theory: no gauge-invariant local operator of dimension 2.
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2 + 1 dimension

@ (Caselle etal, ’'11):
AxT? A/TE~T.

@ Hawking-Page Transition in AdS,-BH:

T2 3712
A/po= 575 [1+,/1- 4T§] ~T72
H H

@ Gravity-dilaton:
@ (Amos Yarom ’10):

A/TS ~ §2.
IfAL =5/2,
AT~ TN
@ (Caselleetal,’'11)
efcr"‘
ds?  ~ 3 (dr2 + dxg) .
a~3/2.
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