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HIC

e Origins of anisotropy

e Primary anisotropy — longitudinal and 2 transversal directions

e Multiplicity dependencies ALICE M(s) ~ s0-155(4)
e Aref’eva, Golubtsova, JHEP (201/) M(s) ~ st/ H2) =y =45

o Secondary anisotropy (in strong magnetic field, eB ~ 5 — 10 m2
my; — pion mass)

magnetic field T 3

1-st ion - collision line

2-nd ion

Peripheral HIC
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String tension
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Holographic model of anisotropic plasma
in magnetic field at nonzero chemical potential

I.Aref’eva, KR’18; IA, KR, P.Slepov’21

. . 1
S = /dsz V=g {R foff) F2 - flf) F - fB4(¢) Fig) = 5 Omo0™o V(¢)}
L2 2 27% 5 27% d 2
ds? = = b(z) [— g(2) dt? + da? + <L> dy? + e°B? (;) dy2 + g(zz)]

A(l)# = At(z)dﬁ At(O) =N F(l) = dyl A dy2 F(B) = dx A dyl
b(z) = e2A(2) & quarks mass “Bottom-up approach”

Heavy quarks (c, b)
A(z) = — c2% /4 Andreev, Zakharov’06

A(z) = — c2? /4 + p(cp)2* IA, Hajilou, Rannu, Slepov’ 23
Light quarks (u, d, s)

A(z) = —aln(bz? + 1) Li, Yang, Yuan’17
A(z) = —aln((bz? + 1)(dz* + 1)) Zhu, Chen, Zhou, Zhang, Huang’25

K.A. Rannu HQCD for heavy quarks: string tension in magnetic field 01.07.2025 QFTHEP’270 4 / 17



Solution for “heavy” quarks for (p — cpgs)z*
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Aref’eva et al. Eur.Phys.J.C' 83 12 (2023) arXiv:2305.06345 [hep-th]
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Temporal Wilson loop

ng =cosv, mny =sind, ny, =0

x — collision axes

N
z
Two special cases: ! — oo S ~opw £

e ¥ =0 WL (longitudinal) N

e ¥ =7/2 WT (transversal) the string tension

b(z)eV30(=20) NP ; 9o
e 9(2) (z v sin”(¥) + cos (19)) o B2 =0
Z=ZDW

Aref’eva, K.R., Slepov PLB 792 (2019) 470 arXiv:1808.05596 [hep-th]
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Temporal Wilson Loops for (p — cpgs)z*-term

(2, 20) = /Z \V/—? [2(1/ -1+ (GRggV+ (2- SV)CB)V£2 + <§R§g - cQB +60(p — cp qg)) Vet 4
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WLt — 2 Rggz —8( RN T W =0
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4 2 v+l
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4 3 2, g v+1
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3 3 29 vz Z=ZDWag
*M*KP*CB(BZ‘I)
e 3 2
29(z,2
Cpw = — eV34em0) | /o)
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zZ v
2=Cre /2401, C;=1,1523,..., Co=1,2 4,8
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String tension o (7', u, z)
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String tension o(T, u = const, zy) curves, cg =0
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String tension o (7, u = const, 2y) curves, cg =0
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String tension o (7, u, z9) curves, cg =0
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String tension (7, g3, 29) curves, cg = — 0.5
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String tension (7, g3, 29) curves, cg = — 0.5
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String tension o (7, u, z9) curves, cg = —0.5
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String tension o (7, u, z9) curves, cg = —0.5
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Conclusion

String tension for temporal Wilson loop is considered within HQCD model
with magnetic field.

Scalar field boundary condition effects the absolute string tension values
and its’ temperature behavior.

Scalar field boundary condition zy = 2e~#"/* 4+ 0.1 seems to be preferred.

String tension decreases near the critical temperature, i.e. at phase
transitions, but does not always tend to zero.

Magnetic field g3 and chemical potential y display some non-monotonic
effects on the string tension.

Magnetic anisotropy parameter c¢p and scalar field boundary condition z
are perspective instruments for model fitting.
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What’s next?

String tension magnetic properties depending on magnetic anisotropy cp
and magnetic field g3 require additional considerations and analysis.

Anisotropy v = 4.5 should be considered.

Cornell potential calculations.

Fit and agree with other results.

To be continued. . .

Thank you
for your attention
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