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DARK SU(N) YANG-MILLS THEORY
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* Non-Abelian SU(N) dark sector, confinement scale Ay, with n light/massless quarks.

* However, the confinement phase transition takes place when the theory is strongly coupled



How to proceed
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Deformation of AdS:, St
Breaking of Conformal /SUSY.

with FOPTs at strong coupling ¢
We will make use of Improved Holographic QCD
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* AdS5 Einstein Dilaton * 4D "QFT”/CFT
Gravity
* Radial 5-D coordinate * RG Scale
E
* Thooft coupling A; =
e Scalar field A = e® N.gzy
* Different Geometries * Phases of YM theory

Main Idea: Use the Gauge /Gravity Dualtiy to construct
a 4D QFT which resembles SU(3) Yang Mills Theory out
of a D+1 Gravitational Theory in asymptotically AdS5



Background Solutions, Thermodynamics

Asymptotically AdS Vacuum Solutions AdS Schwarzchild BH solution Deconfined
T=0. Phase
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* Temperature, Time periodicity T > T + p
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Thermal Graviton Gas Solution * Th = | = 7
Confined Phase * TD of 4D Theory <-> Geometry of 5D.

ds? = bi(r)(dr? — dt? + dx™dx,,) * TD Relations holds!
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O Equilibrium Thermodynamics
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4
y Cc%‘inemen’r PT (Hawking Page PT) & Effective Potential
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PT Parameters & GW’s in SU(3) YM
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</ What we are doing now?
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&rdl‘c{on GWs from SU(N) YM (Preliminafy/
' Upper bound!)
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Limited amount of
Supercooling

T, in ~ 0.975T,

Bounce Calculation

breakdown at T~ 0.977T, ,
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Wall Velocity Estimates
indicate v, ~ 0.1

Small amplification in a by
15%.

Study of GW from
Spinodal Instability an
Interesting Possibility
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Conclusions & Outlook

Conclusions Outlook '
* Duration of supercooling is * Bubble wall Velocities
minor in strongly coupled
QFTs we are aware of * Incorporating Quarks
* Holography potentiates * Incorporating an
quantitative predictions for axion/QCD Theta
PTs at strong coupling. Angle
* GWSs may be our only * Impact of out of
chance to ever discover equilibrium O,
Dark Sectors (CDM). Hydrodynamics on PT
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