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I. Motivations & hQCD

I1. Holographic QCD model (hQCD)
I11. Confront with QCD Phase diagram
1V.Holographic pure gluon model

V. Summary
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Temperature

A schematic view of QCD Phase diagram
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Status of searching CEP
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AdS/QCD

AdS/CFT conjecture
AdSs x S° <= N =4 SYM theory

If it is true for any gauge theory
(???)

String theory, <¢===p | Non-Abelian gauge theory

quantum gravity

Then what is the dual string theory of QCD?
(It is nature to ask the question here)

2 G QCD

Whether there is a holographic QCD model to caputre the
numerical simulation and phenomenon data in quantitative
level?




hQCD model for 2+1-
flavor QCD



HQCD model for 2+1 flavor system

Einstein-Maxwell-Dilaton system
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Motivation

To cover the degree of freedom in QCD phase Diagram.

Quarks (chemical potential) & gluons(dilaton potential)

Gravity Action
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Break conformal symmetry

Introduce baryon chemical

Baryon chemical potential [MeV]

potential
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Model Parameters
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V(¢) = —12cosh|ci1 0] + (6(:? _ g)¢2 " c2¢6,
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Predictions of hQCD model

Condensations, Finite Chemical Potential, CEP
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Higher precision checking EOS, Zero Mu_B

Higher-order baryon susceptibility.
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Higher precision checking EOS, finite Mu_B - o p /T/l
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hQCD model for 2+1
flavors with B field
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Target: To find a Z-function that matches the

thermodynamic quantities of the boundary with the
Lattice QCD data




I e P "
Neural Network S =57 [ Cav=a[R - 3VuoV"s

After some optimization of the neural network, the graph of
the Z-function (neural network) is drawn as a graph above,
and there is a small gap between the data obtained from this
model and the lattice QCD data

Z-function ‘ m
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hQCD model for SU(3)
Pure gluon



Motivation

SH, Li Li, Zhibin Li, Shao-Jiang Wang, 2210.14094

Gravity Action
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11.

I11.

IV.

Summary

Propose a hQCD model on quantitative level to
describe QCD phase diagram.

EOS confront with lattice simulations at zero/non-
zero chemical potential.

Realize QCD CEP and quantitatively agrees with
effective field results.

Stochastic GW spectrum induced by QCD phase
transition predicted.

Construct holographic pure gluon model.
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