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Gravity

D. Giataganas & N.I., PRD85 (2012) 046001
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Consider the background due to N D4-branes (Witten, 1998)
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Dual to a 5d SU(N) pure gauge theory in the large N limit

e =(2!1)gls, gg==2>=3 1T #s= 2N, #= &N

Monday, September 24, 12



The Wilson Loop

Maldacena (98), Rey & Yee (98), Brandhuber, ltzaki, Sonnenschein & Yankelowicz (98),
Kinar, Schreiber & Sonnenschein (00), Kol & Sonnenschein (10)

ds® = good! % + @i dx? + gy, du?
static gauge: xg = !, X1 ="
ansatz:. u= u(!)

induced metric G = gyn ' XM 1. XN

Goo = oo, G11 = 011 + Quu u'

the Nambu-Goto action
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the Hamiltonian H = IS a constant of the motion

setting it equal to ¢ we solve the turning point equation
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if we solve uO=0800%11 = ! ¢ This yields the turning pointug
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The length of the string with its endpoints separated by r on the

boundary Is
" Ug — | 2
= % — du ' Suu C2
= U g (000011 + C%)011

And Iits energy, with the masses of the two heavy quarks
subtracted out IS
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Debning A= ux/lug Yy=ulug Wwecanrewrite
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The inbnitely long string (A ! 1) has tension p©® =2

since Y = 2¢

We solve these equations for A<1
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we obtain
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now It Is straightforward to invert
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Lattice Gauge
Theory

1. N.I. & F. Knechtli, NPB 822 (2009) 1
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3. N.l. & G. Koutsoumbas, JHEP 1208 (2012) 1
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The mean-bPeld expansion

parameters: L, |
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To 00th order

The background is determined by

The free energy
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The Wilson loop
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The SU(2) static potential on the isotropic lattice (L=Nb5):

Oor

'=2.136, &1, L:N5=1OO

YOOGS0 TOTOCOCO0COCOC0OCOSO0COCOSCOD

computed @:

o mf data
4d Coulomb
- — =5d Coulomb

l.e., Ifitis a K-K state
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The lattice size is 48x24"4,
beta=1.7. 2000 independent
measurements.

c_2(r+1/2) = 0.5*(r+1/2)"3*F(r
+1/2)

F(r+1/2) = V(r+1)-V(r)

V(r) is extracted using the
generalized eigenvalue technique
from a 5x5 matrix-correlation of
Wilson loops (they smear the
space-like links of

the loops using up to 40
iterations of spatial HYP
smearing; for the time-like

links the one-link integral is
used).
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Conclusions

1. The non-perturbative regime of 5d gauge theories can be
probed analytically by the mean-Peld expansion.

2. Gauge Theory-Gravity duality Is tested using the 5d
Coulomb constant which is only weakly N-dependent.

3. It is computed for N=2 on the lattice via a MF expansion
and also via a Monte Carlo simulation. For large N it Is

computed via holography and via the MF expansion.

4. Between the gravity and lattice calculations
we observe a 17 % agreement.
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The MF phase diagram

the mean-peld background
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MC vs MF
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MC: F. Knechtli, M. Luz and A. Rago, NPB 856 (2012) 74 and N.l. & F. Knechtli
MF: N.I . & F. Knechtli, Nucl. Phys. B822 (2009) 1 Phys. Lett. B685 (2010) 86
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