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Strategy: Employ AdS/CFT
in a Bottom up perspective
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5D ED gravity in AdS — 4D Large N, Yang-Mills

S5 = —M3N? / d®x\/g (R — %(a¢)2 + V(¢)> +2M3 /M d*xVhK,

» V(&) dilaton potential

» 5-D coordinate r < RG scale

» Dilaton A = e® <= t'Hooft coupling A\; = Ncg2,,
» AdS-BH/Thermal AdS <= Phases of SU(N,)
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UV Asymptotics IR Asymptotics
12
V)= 1t wod t N4 V() ~ A (log()

Vo Vo YM beta function 2-loops

V1, V3 Phenomenological ’
parameters 03l <
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Kinetic Term Normalization
NZ
c
1672

We vary ¢ — % — 3, Moderate dependence on GW spectrum

Thermal Tunneling effective action O(3) symmetric bounce

47 5 Ng 5
Seff = - dpp C@@Mh(ﬂ)) + Verr(An(p), T)

Nucleation Rate for Thermal Tunneling
3/2
r=r1*4 Se e 58
27
Percolation: P(true) ~ P(false) (End of PT! GW Emission)
a B/H(vw=1) | B/H(0.1) | 5/H(0.01)
T.=50MeV | 0.343 | 9.0 x10* 8.6 x 10* | 8.2 x 10*
100GeV [ 0343 | 6.8x10* | 6.4x10* | 6.1 x 10
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GW spectra for SU(3) at different critical temperatures
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Reference 2103.09827 | 2202.10503, 2205.06274 2104.12817
Theory SU(N) YM Strong Gauge theory SUSY SU(N) YM

Approach Pheno Bottom-up Top-Down
Supercooling |  minimal minor/moderate moderate/large
Vi Vi ~ 107% vw ~ 0(0.01 —0.3) vw ~ O0(0.01 — 1)

Employ steady state approach like Bigazzi 2104.12817

F
APPE =0 = Z’C + APpubble

Consider the drag force on an external quark stationary moving
in the plasma as the plasma friction Fgic ~ Frag. JG U
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Moving external quark in Plasma
<= String whose boundary
endpoint follow quark

R"{.l

3 ==
qg D
AdSs 7Schxarzschlld )

Momentum flow along string
<= Drag force on quark moving
in plasma.

4
dpy ve2As) \3
Fdrag - . — = T " %52
dt 2ml2
tot _ A __ Fdrag
APfric =0= A + 'Df(Tboost) - Pf(Tperc)
Thoost 1S the 2-D worldsheet BH temperature generated by the
induced metric.

11/12



Preliminary Results!

Access to the pressures in deconfined phase from the lattice fit.

Finally for the wall velocity we obtain so far

vw = 0.07 £0.03

Further insights based on phenomenological arguments regarding
this velocity computation are under consideration, Fgie ~ Nde,ag,
reflected gluons of bubble wall ...

Take Home message: Quantitative predictions of GWs at strong
coupling are at our grasp thanks to clever use of tools, even for

not perfect CFTs! JG U
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