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» Motivation

O Off-Central Heavy Ion Collision ‘

= Quark-gluon plasma (QGP) carrying vorticity N <J—‘ J
‘EH - e
O Neutron star v .

=> Quark matter in rotation.

“arget
‘pectators

O Theoretical approaches:

v Lattice simulation;
v Holography: gauge/gravity dual or AdS/QCD correspondence

v Other low energy effective model. eg. HRG, NJL , PNJL, fRG, ........

O Phenomenological issues:

Projectile
pectators

Participants

1. Phase structure 2. Spectral function 3. Configuration entropy 4.Energy loss 5. Spin alignment..............

2023-11-12 HEFOREBKE




» Holography

AdS/CFT dual: The string theory or gravitational theory in the d-dimensional anti De
Sitter space (AdS) corresponds to a conformal field theory (CFT) defined on the d-1-

dimensional boundary of the space.

The Large N limit of superconformal field theories and supergravity. Juan Martin Maldacena. Int.J.Theor.Phys.
38 (1999) 1113-1133 (reprint), Adv.Theor.Math.Phys. 2 (1998) 231-252 + e-Print: hep-th/9711200

Anti-de Sitter space and holography. Edward Witten. Adv.Theor.Math.Phys. 2 (1998) 253-291 * e-Print: hep-
th/9802150

Non gravitational system Gravitational theory

at strong coupling at weak coupling
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)) Part I: Holographic model

Action:

R.-G. Cai, S. He, L. Li and Y.-X. Wang, Probing QCD critical point and induced gravitational

wave by black hole physics, Phys. Rev. D 106 (2022) L121902 [arXiv:2201.02004]

Z(9)

4 F,LLVFHV o V(¢)] )

1 1
Sm =5 5 jd5$v —9[R = 5VupVHo —
Ky 2

where ¢4, ¢y, c3, c4, C5 are free

53\ - - R parameters of the model, which
V(¢) = —12cosh[c19] + (601 - 5) ¢" e, | |2(9) = 1 Cgsech[cm l+ e capture the physical properties of
Background: realistic QCD.
2 () )
ds® = —e 1) F(r)dt? + dr” + r(dxs 4 ds + dxs), Equations of motion:
f(r)
= ¢(r), Ap = Ag(r), Op 4 y
¢ = o(r) t = Au(r) v, Vi — ‘*TFWF“ — 9,V =0,
Hawking temperature and entropy density: V¥(ZF,,) =0,
1 1 Z
v x v — = v —F, Fup
L ) emnrn)2 2m 4 R = R = 3000000+ 5 Fup
T = 4—f (rp)e : §= —5Th. 11 7 )
7T RN +§( - Qvﬂqf)V“qﬁ — ZFWF“ — V)G -

2023-11-12 HEFOREBKE



)) Part I: Holographic model

Boundary conditions:

IR (The smoothness of the event horizon):

f:fh(T_Th)+"'a
n=mnp+m(r—rn)+...,
Ay =ap(r—rp) +...,

¢ = ¢h+dp(r—rn) +....

UV (asymptotic AdS):

s =2+ % TG getyed 1 oM.

f) =21+ 25+ Lo B0 gty
ro("5H)]

2023-11-12

ZE?VnB B 2&}3\7713 C3C5 Py
212 3(1+c3)r3
L 26ne ¢ (L4 c3)® = 6(=1 + e3) ez ¢5)
48(1 4 ¢3)? rd
n 2k3np c3cs (=105 (14 (=4 +c3) c3)) b3
300(1 + c3)3 70
23 np 305 ((7 —12¢}) @3 —
300(1 + c3) r°
B 263 npc3es 93 (—146¢7) In(r)
30(1 + c3) r?
¢; |, (1—6c1)¢, + 72050,

n(r) =0+ g5+ 14477
In(r)?

In(r)
B 127"4( 6¢1)¢; +O( r6

Ag(r) = pp —

60 ,)

In(r)

76

+ O(

).

).

¢, is the source of the scalar operator
of the boundary theory, which essentially
breaks the conformal symmetry and plays
the role of the energy scale.
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)) Part I: Holographic model

EOM have two independent scaling symmetries: A &i,TZFWFW L9,V =0,
t— Mt, €T = Nel, A — N\ TA, V¥ (ZF,,) =0,
roAer,  fo NEfL Ao A Ay, Ry = 5 R = 5046006+ 3 B
with 1, and A, constants. +%( - %V,ucbv'u’é — %FWFW —V)9uv -

Setting 17p = 0 and r;, = 1 for performing numerics.
Using the first symmetry to satisfy the asymptotic condition n(r —» o) = 0;

Using the second one to fix the energy scale ¢;.
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)) Part I: Holographic model

Thermodynamics: Energy-momentum tensor:
—QV = T(S + Sa)on—shell T = Jim, \/—2:17;5(&?23;”_8%”’
= ﬁrli}ngo r [Q(Khw — K, — 3hy)
S = gz [y daVTR[2K — 6 = 167 — e+ Lty bty
— St ] — bt + LE P Il ~ Pl WFP*FP " iaf]
Energy density: Pressure:

with V = [ dxdydz and t € [1,1/T].

1 1+48b N P Te=Ty=T.
. €:=Ty = 9,2 ( 3fv + PsPu + b 1 3 —48b— 8¢l
Free energy density : N TS (‘f”‘f’bﬂﬁf’v s )
0 = im lZe—n/zrz foen (2K 6 Trace anomaly:
1 1 — 24b — 3¢t
1 6ct —3P= — (24,0, 1,4
_ §¢2 cl ¢4 ( ) o b¢4)] ; € 3 21'{']2V ( ¢ ¢ + 6 (ps)
:L(f — psdh _w&)
26, 70 T 48 ’ ¢. breaks the conformal symmetry.
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. . E. Kiritsis and L. Li, “Holographic Competition of Phases
» Part I' HOlographlc mOdel and Superconductivity,” JHEP 01, 147 (2016)
[arXiv:1510.00020].

Baryon number density: R. G. Cai, L. Li and R. Q. ang, “No Inner—Horizon.
Theorem for Black Holes with Charged Scalar Hairs,”

12 208 7N = s JHEP 03 (2021), 263 [arXiv:2009.05520]
25N
Conserved quantity(radial): Sound speed:

CS — \/(dp/dﬁ),LbB7

1 3 . n/2 2 f —n , /
Q=_——r’e ro{ ze — ZAA;

- 2K%

3

S ific heat:
At the horizon: | Q = T's, peciiic hea

Cy = (Eif/dT)uBa

At the boundary:|Q = ¢+ P — upng.

Second-order baryon susceptibility:
Thermodynamical relation:

X5 = (dnp/dup)r/T?

QZE—TS—;LBTIB:—P,
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)) Part II: Phase Structure

Pure gluon: S. He, L. Li, Z. Li and S.-J. Wang, Gravitational Waves and Primordial Black Hole
Productions from Gluodynamics, 2210.14094.

model 1 Co 3 C4 cs H,%V 0s(GeV) b

pure SU(3) | 0.735 0 277(4.88) 1.523 | -0.36458

V(6) = ~12cosh fero] + (66— 3 ) 67 + 26,

r 04—
7; r
6 i
; 0.3}
5:‘ I
4¢ ] :
E NQ"’ 02j
3t
2; 0.1} g I .
17 I 270 272 274 276 278 280 102
r I T[MeV]
Ot 00b—m o o v v 0.0
1.0 1.5 2.0 2.5 3.0 3.5 4.0 45
T/ T,
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)) Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

model 1 Co 3 Cy4 cs ﬁ:%\, ¢s(GeV) b
pure SU(3) 0.735 0 27(4.88) 1.523 -0.36458
2 flavor 0.710 0.0002 0.530 0.085 30 27(3.72) 1.227 -0.25707
V(6) = —12cosh [erd] + (63 = 3 ) 67+ ad”. 2(6) = 11 seehlead’) + e
) i /T I (e — 3P)/T* E 3P/T* — hQCD | oasf
0.20f
<., 015
<
0.10f
0.05}
] oo —)
200 250 300 350 200 o 200 400 00 800
T MeV] T [MeV]
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)) Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

model c1 Co c3 Cyq Ccs R%V ¢s(GeV) b
pure SU(3) 0.735 0 27(4.88) 1.523 -0.36458
2 flavor 0.710 0.0002 0.530 0.085 30 27(3.72) 1.227 -0.25707
3
V(¢) = —12cosh [c1¢] + (60% - 5) ¢* + c20®, Z(¢) = n _& - sech[cyg®] + %3636_65‘75.
0.4 ey
_+MB/T:1.25 /T = 1.00 = pp/T = 0.75 ]
1@ pp/T =050 M pp/T =0.25 — hQCD
+
- e o 0.0b—1%, - - - - - ]
0.1 05 1 5 10 50 200 250 300 350 400 450 500
€|GeV /fm?| T [MeV]|
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)) Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

1.0
0.9f
E :
o8 .
& :
\d |
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0.7¢ : ]
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0 - - : "
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0.05r TCEP _____ 1 = 0MeV
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[
2 -0.05f
=]
—
-0.10F
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)) Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

Bs) __p (BQQ (0%Q/0Top)?
np

Cn=T (_ Tz~ (92Q/01)

~ T — T, o,
5T ) | CEP|

Critical exponent-a:
along first order axis

-13.4 -13.2 -13.0 -12.8 -12.6 -12.4
In[7]
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)) Part II: Phase Structure

2 flavor: Y.--Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

Critical exponent-f: — _ _7\B
along first order line As 5> S< ™ (TCEP T) '

1.6} e
KB > HCEP S
1.4 -’.—‘
1.2 T. :
. ? ;
“E:l 1.0} . '
w ""-._. :Tc
0.8} el
06 5 o1
04t - o--—" "
---------- L S<
180.0 180.5 181.0 181.56 182.0
T [MeV]
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)) Part II: Phase Structure

2 flavor: Y.--Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

B ]. 877,3
—_ ~ ’l’_’l' I.

Critical exponent-y:

along first order axis T3
)

—1.0.5 -1;3.0 —9I.5 —9I.0
In[7
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Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

Critical exponent-é:
along critical isotherm

-3.25f

-3.30

]
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-3.35}¢
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A

In|
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In[4]

2023-11-12

s — scep ~ |pB — peep|?

HB = HCEP

-
-
-

182 183

BEFOREEX?

184




)) Part II: Phase Structure

2 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase structure and critical phenomena
in 2-flavor QCD by holography, 2310.13432.

Scaling relation: a+28+v=2, a+S(1+9)=2.

O. DeWolfe, S.S. Gubser and C. Rosen, A holographic critical point, Phys. Rev. D 83 (2011) 086005 [1012.1864].

Experiment 3D Ising Mean field | DGR model Ours
« 0.110-0.116 0.110(5) 0 0 0.113
I’ 0.316-0.327 0.325+0.0015 1/2 0.482 0.322
9 1.23-1.25 1.240540.0015 1 0.942 1.243
o 4.6-4.9 4.82(4) 3 3.035 4.854

N. Goldenfeld, Lectures on phase transitions and the renormalization group (1992).
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)) Part II: Phase Structure

2+1 flavor: R.-G. Cai, S. He, L. Li and Y.-X. Wang, Probing QCD critical point and induced gravitational
wave by black hole physics, Phys. Rev. D 106 (2022) L121902 [arXiv:2201.02004].

al m . model 1 Co c3 cy Cs H:?N 0s(GeV) b
I e pure SU(3) 0.735 0 27(4.88) 1.523 -0.36458
3 ass ] 2 flavor 0.710 0.0002 0.530 0.085 30 27(3.72) 1.227 -0.25707
of § o s/aT® 2+1 flavor 0.710 0.0037 1.935 0.085 30 27(1.68) 1.085 -0.27341
' ¢ (e—3P)/T*
1 %4 o P/T?
— hQCD 1601 RHIC Collder . i T E
0t . . ‘ ‘ . . E ' NICA
150 200 250 300 350 400 140F =~ __ D3D1 , ' FAIR JPARC_HI
T [MeV] Teell
A
or D2l
R (Tcep, Bcrp) =
: gol — 1** order ]ines (105’ sss)Mev
A DSE
sof ¥ NJL
FRG
40+ ‘ CEP
. 1 ! : 0 260 460 660 860 1 OIOO
150 200 250 300 350 400
T [MeV] pp [MeV]
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)) Part II: Phase Structure

Background without rotation: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic

thermal dense QCD matter with rotation, JHEP 04 (2023) 115 [2212.14662].

2
ds® = —e7") F(r)dt? + ;%%j-+—T2(d1€-+-dx§-+-d1§),
= A=A

¢ = o(r), t £(r), Tzf(?") (1 . w2£2)

Background with rotation: M3 =R x 3. N(r) = r2en(r) — w202 f(r)’
2 4 —n(r
ds® = — f(r)e "% + J?E;) + r202d6* + r?do? R(r) = 20 — Wl f(r)e n(r) ’
1 — w?/?
Local L(;rentz boost: : w (f(’r‘) B 7‘26"7(""))
A 9 A A — .

t— m(t—FwE ), 06— m(ewﬂ. Q(r) RO [(r) — r2enr)
Rotating Metric:

dr?

ds? = g,,di"di" = —N(r)di* + oM R(r)(dd + Q(r)dt)? + r’do?,
r
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)) Part II: Phase Structure

The null generator of the horizon: ¢ = 8£ — Wag Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li,
Phase diagram of holographic thermal
R 1 w2 dense QQCD matter with rotation, JHEP 04
Gauge field: A4, = WA&L + WAt(SZ : (2023) 115 [2212.14662].

Baryon chemical potential:  jip = A,&"|,—cc — Aué¥lr=r, € V1 — w202
Baryon number density: 05 =@p/V1 — w2l?.

Hawking temperature and entropy density:

A 1 / _n(,r,h)/Q 52 2T 3 1

Energy-momentum tensor:

ro_ 1 2 5(‘§+ S\’5')(J'.'”L—sl'tel.i . . ) N . N 1
T = rll%lo V=3 S T 212, ,,.ll{go?" 2(Khyy — Ky — 3hy) — B
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)) Part II: Phase Structure

. 1
Free energy density: 1= T

N € + w2l2pP

(_f'u + stﬁb'u +

3—4%—3ﬁ¢4
48 s

Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li,
Phase diagram of holographic thermal
dense QCD matter with rotation, JHEP 04
(2023) 115 [2212.14662].

ﬁQ::TQQZPy f)3::T33:P7

Energy density: ¢:=71y =
gy y: € 00 1 — 22
. . 1 P + w?Pe
Pressure: = — Ty ="
P =11 1 Tog = —— Y
2
Angular momentum: J Y wt (6 + P )
— 16t 2 /9
1 — w?/
Thermodynamic relation: () — ¢ _ T's ippp — w
Trace anomaly: f — Aﬁ — _Tﬁ — ] =¢—3P
Squared speed of sound: Specific heat:
5? = d]AD . Ov = d—é )
df np,w dT //lBaw
2023-11-12 BEEQEBAY

Second-order baryon susceptibility:

1 920

p_ 1 0pp  _ 1
72003 1

120 fip 1w
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)) Part II: Phase Structure

Pure gluon:

2023-11-12

Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic
thermal dense QCD matter with rotation, JHEP 04 (2023) 115 [2212.14662].

g1

¢, /T*

15¢

1ol 1 15}

—wl=00 —wl=02 —wt=0.3 5[

wl =04 —wl=0.5 —wl=0.6

1 2 3 4 5 1 2 3 4 5
T/T.
140 '
120 k,
|
100
80 .
sof I\ °
40
1 |
0 L
1 2 3 4 5
T/T,
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)) Part II: Phase Structure

Pure g]uon: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic
thermal dense QCD matter with rotation, JHEP 04 (2023) 115 [2212.14662].

Oﬂ — 1
N\ — wt = 0.0
5 =2 o 1
% wl = 0.2
S 4l —wt=0.3 ]
§ wl =0.4
6 -6 —wl=0.5]
- — wf = 0.6

_8- wE = U. ]

220 240 260 280 300
T [MeV]

100 150 200 250 300 350 400
T [MeV]

2023-11-12 HEFOREBKE



)) Part II: Phase Structure

Pure gluon: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic
thermal dense QCD matter with rotation, JHEP 04 (2023) 115 [2212.14662].

« wl?(e + P)

J :Tgt ==
1 — w?/?

80 —T =275MeV
@ — T = 280 MeV ]
% 60 . ] S
,L_D, — T = 300 MeV ‘3‘
~ g40F — T =320MeV ] =
""G .
S ]

0.00 0.05 0.10 0.15 0.20
w [GeV]
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)) Part II: Phase Structure

2+1 flavor:

2023-11-12

Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic

thermal dense QCD matter with rotation, JHEP 04 (2023) 115 [2212.14662].
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)) Part II: Phase Structure

2+1 flavor: Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic thermal dense QCD
matter with rotation, JHEP 04 (2023) 115 [2212.14662].

0 T T T
.UB = 500MeV 0.9}
—1f ]
La —wl = 0.0 .
0.8F
% — wl = 0.2 %
2 -2 w03 ] 2 07k
< — Y-
b 3l wl = 0.4 (\9"
a - —wl=05 ] S 0.6}
al — wl = 0.6
- i 0.5F
_ 2, ,_ 2 3
70 130 100 11 130 J—pmg w—(ﬁ—i_P)Ew—l_O(w )
T[MeV} T [MeV]
12 . . . (] L] L] L] L]
o} (A = 52007 = 105 8 Mev 0.20} In the non-relativistic limit :
W (pp = 545.0,T = 105.0) MeV
g 0.8} M (fip = 548.4,T = 104.7) MeV 0.15}
3 (an = 552.4,F = 104.7) MoV = € + P ~
~. 0.6f N 3 ~ pm
> B (ip = 600.0,7 = 100.0) MeV ~ 0.10f
S 04}
02l 0.05}
0.0 I Y T 0.00—— - s : : :
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)) Part II: Phase Structure

2+1 flavor:

2023-11-12

Y.-Q. Zhao, S. He, D. Hou, L. Li and Z. Li, Phase diagram of holographic thermal dense QCD

matter with rotation, JHEP 04 (2023) 115 [2212.14662].

To(w)/T.(0) ~ 1 — cw?

0.4k, , figev]

0 200 400 600 800

0.0 0.1

BEFOREEX?
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)) Part III: Spectral function

. £ . Y.-Q. Zhao and D. Hou, Vector meson spectral function in a dynamical
Lagrangian for background: AdS/QCD model, Eur. Phys. J. C 82, 1102 (2022), arXiv:2108.08479.

1
[ = /—_g (R . 81(4450) F(l)qu'uv— 82(44'50) F(Z),LLIJFMV _ §3M¢03“¢0 _ V(¢O))

Metric:

R%S(2) . dz?
ds?* = 2 < (— f(z)dt? 6’32 2(a’)c% +dx3) + %)

b0 = po(2), Awyp = A28}, Foy = Bdxy Adxs, - H/ :Z

Five-dimensional Maxwell action for vector meson:

_ 1 1 K
S = | d*xdz/—ge ®O| — —F, F™ |, _ 2,2 L Kk
f xdz./—ge dgg2 ¢(z) =«“z° + Mz + tanh Mz Jr)

ke = 1.2GeV, /I'c =055GeV, M, =22GeV,
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)) Part III: Spectral function

Mass Spectra: Y.-Q. Zhao and D. Hou, Vector meson spectral function in a dynamical AdS/QCD model, Eur.
Phys. J. C 82, 1102 (2022), arXiv:2108.08479.

20

£U 38 : Ao/"l
T | o B=0.0Gev ,y"°/’
15 1+=0.6GeV B-0GeV 3.6 5 . 0'36 y Aq'“
— B=0.2GeV ffi oo P 2
_ — B-0.4GeV | S 34 |~ B=0.6GeV &7
SIERD — B-0.6GeV | - o : A
= : A"
= s 32 : rd
5 : 5 Mexp
5 g P
30,
NeF
5
0 2.8 " !
0 5 10 15 20 : :
w? GeV?) 0.2 0.3 0.4 0.5 0.6
T [GeV]
20
* “:
B=0.4GeV
15 {\ == B/Polar ra
=mm== B_|Polar 3.6} == BlPolar .
3 == BLPolar /
= 310

0 5 10 15 20
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)) Part III: Spectral function

Mass Spectra: Y.-Q. Zhao and D. Hou, Vector meson spectral function in a dynamical AdS/QCD model, Eur.
Phys. J. C 82, 1102 (2022), arXiv:2108.08479.
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)) Part III: Spectral function

Mass Spectra: Y.-Q. Zhao and D. Hou, J/%¥ suppression in a rotating magnetized holographic QGP matter,
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)) Part IV: Configuration entropy

... Y-Q. Zhao and D. Hou, “Configuration entropy of Y(1S) state in strong coupling
Gauss-Bonnet(GB) gravity: plasma,” Phys.Lett.B 847 (2023) 138271, arXiv:2305.07087.

1 12, AgpR? y P
e / PV =GR+ 1)+ 2 Lapl | Lap =R~ ARWR™ + Ryupe RIP.
Metric:
ds® = R—2(—afGB(Z)dt2+dx2+ ! dz*)| ¢ = L 1 1— 4\ T SRR
2 fan(2) a = 5( —4XeB), feB(2) = 2/\GB( — /1 =4AgB( —%))-

Hawking temperature:

T=|%‘=W—\/Zi, K = \/—gtt/gzz(log(\/ —gtt)),|z=:/m

Ratio of the shear viscosity n and the entropy density s

1
Z = —(1-ap).
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)) Part IV: Configuration entropy

Y.-Q. Zhao and D. Hou, “Configuration entropy of Y(1S) state in strong coupling

Action for vector matter: plasma,” Phys.Lett.B 847 (2023) 138271, arXiv:2305.07087.

1
4952

anan]ﬂ

Smatter - /d4zcdz\/ —QB_QB(Z) [_
with

1 mp
2 2
= m22%2 + M,z + tanh _ .
¢(2) b* b% 7T LAl (sz \/rb)

Y(1S)

my = 2.45GeV, \/T'y = 1.55GeV, M, = 6.2GeV.

Energy tensor:
2 55]11&“61’

Ty =

Energy density:

22e—0(2)

292

p(z) = Too(z) =

V=g dgm

Differential configuration entropy:

Spce = —/

2023-11-12

Modal fraction:

S2(k) + C2(k)

e(k)logle(k)|dk. = B0 + o

(k)

BEFOREEX?

p(k) = (O(k) —iS(k))/V2m,
C(k) 2/0 p(z) cos(kz)dz,
S(k) :/0 p(z)sin(kz)dz,
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)) Part IV: Configuration entropy

Gauss—Bonnet(GB) gravity: Y.-Q. Zhao and D. Hou, “Configuration entropy of Y(1S) state in strong coupling
plasma,” Phys.Lett.B 847 (2023) 138271, arXiv:2305.07087.
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Global rotation:

J.-X. Chen, D. -F. Hou and H.-C. Ren, “Drag force and heavy quark

potential in a rotating background,” arXiv:2308.08126.

In the non-relativistic limit: (¢,1, ¢, z,7) — (t,[,¢ + wt, z,7)

Heavy quark potential: V(L) = Vy(L)+ w*I*Vi(L) + O(w"),

// o 1|4
< < |
5 ool 5 0.5
= =
> V S
—0.5}¢ 0‘_____——""
. . 0.5}
0.17 0.22 0.27
LT
2023-11-12 BEFOEBKRE

VA
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]
X
(b)
Vl
e
— Vo
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In the UV limit: J.-X. Chen, D. -F. Hou and H.-C. Ren, “Drag force and heavy quark
potential in a rotating background,” arXiv:2308.08126.

L —0,r.—

Vo(L) approaches to the heavy quark potential at zero temperature.

42/ A L 5, A
Vi(L) ~ —3Vo(L) V(L) ~ )L (1 — WP+ Ofw ))

4

The rotation effect reduce the depth of the potential well.
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)) Part V: Summary and

» Dimensionless angular momentum may serve as an order parameter for CEP.
> The appearance of rotation reduces the phase transition temperature.
> The appearance of rotation promotes the dissociation effect of heavy vector meson.

» The dissociation effect is stronger when the direction of angular velocity is transverse

to the direction of polarization.
» The rotation effect reduce the depth of the potential well.
» Considering the effect of rotation on the critical dynamics.
» Studying the differential rotation to simulate the realistic QCD.

» Considering the global rotation in the case of relativity.
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