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HIC and fast rotation
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HIC is a good source of rotation
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Phase transitions in effective models

NJL model
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Chiral symmetry restores with
magnetic field at large rotation

-- de Haas-van Alphen effect
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Y. Liu & I. Zahed (PRL2017)
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1. Energy splitting
between t~ and T

o 2. Charge conservation:
1t~ and " condensation
in different region

NJL model
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1 rho superconductol
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Phase transitions in Lattice QCD

V. V. Braguta et.al. (PRD2021)

S / &% [(1- Q2

1
C2g
+(1

g o

(1-y*Q?)

- ngz)F;Zng + FgclrF)acr i F;rF;Zr
+ Fa_F? — 2iyQ(F¢ F¢

xyL yz

iR
+MF§’IXF§T ;2 F;ngr) - 2nyzngngy].

Y Ol

XT7 XZ

Imaginary
rotation

Tc (QI)

r.(0)

T=100MeV % T =212MeV 1.2
T=109MeV A T =249 MeV :
T=142MeV %k T =276MeV 1
T = 166 MeV -
P | 0.8
e S Taput
...... e S I S P OB
sl B S §““ ‘ 0‘.4_ ,»"
EE - Lo 1 0.4
E § ““““ L ..'}. .o'é
-Q‘“ 1 : g K ) 02
@ et LD
iiliiigganseaegenins @i @- . . B
0.02 0.04 0.06 0.08 0.1 0.12
Q[[a-l]

—1-C,Q W

Real

T.(Q)
rotation T7.(0)

750 1000 1250 1500 1750 2000
2 (MeV?)

500

— 1 +C292

J. Yang & X.G.
Huang (2023)

Chiral symmetry
restored by (),

® T =100MeV|
T T =109 MeV
"5@‘. 1] T:142M8V_
- Bliye.,, $ T=166MeV
i ,x"‘"-x”'g. R, ¥ T=212MeV||
: ...':%::..'.‘.x... ol "'0::30 é T = 249 MeV
frige®, v e & T=216MeV
Ui, -, .,
o, ..e'".,
By
0 0.02 0.04 0.06 0.08 0.1 0.12
Q[[CL 1]

2023/11/14



Perturbative study
[ Holographic QCD: D. Hou, M. Huang et.al. (JHEP, PRD).

Effective | QM model: H.L. Chen et.al. (PRD2023).
models NJL model: Y. Jiang (EPJC2022).
_Bag model: K. Mameda & K. Takizawa (2023).
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The results of /4
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The results of V4

Real rotation
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1. First order transition at any ()

2. T decreases with ) — opposite to small (),
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The results of V,,
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The results of V,

Real rotation
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1. Crossover transition at larger ()

+ 2. T decreases with ()

3. Analytic continuation breaks down for the phase diagram
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Polyakov — Nambu—Jona-Lasinio model

Three-flavor Lagrangian
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Thermodynamic potential with boundary condition
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1. crossover transition for all

2. T¢ decreases with ()

consistent with most
effective models
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Summary

® Polyakov loop potential modified according to
perturbative study

® Munich’s potential works very well

® Analytic continuation breaks down for the phase
diagram

® The effects of real rotation are consistent with
the expections from effective models

Thank you very much!!
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