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Outline of the talk

In-medium Heavyquarkonia A imaginary part of the potential

Considering the classical regime (effectively) of Yanilills theory/
static limit of the potential

Perturbative and nonperturbative methods
Larger lattices/ smaller spacing/ various temperatures (ar)

Compact functional forms/Relation to ¢



In-medium Heavy quarkdm|[V]

ThermalgluonicmediumA Emergence ofm[V]:
[Laineet al JHEP 03 (2007) 0b4
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Im[V] from stochastic Hamiltonian

Stochastic Hamiltonian H(r,t) = —— +V(r)+ ﬂ(R + %t) - ﬁ(R — %t)

Kajimotoet al (2018): Phys. Rev. D97, 014003, Rothkopf(2020) : Phys. Rept. 858;111.7
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Im[V]: 2"d order pt (HTL, HCL)

HTL result: [290order pt with dimensional regularization]

Im[V® ()] = —
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HCL result: [290order pt with cubic lattice regularization]

(N = o0, t = )

Laing Philipsen
Tassler JHEP
0709:066, (2007)
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HCL plots,A. ansatz
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Classicabtatistical Lattice Yanilills

SU(3) gauge theory, YM action: S[A] = _% /dflgc Tr (FFYF,,)

In terms of link variables Fo=0,A, —0,A, —iglA,. A

Classical equations of motion:  Uj(t.x) = exp (igad;(t.x))
U;(t + at/2,x) = exp (iatagEj(t X)) U;(t — at/2,x),

gEj (t +ag, X ) = gEJ' t X 3 Z '1,3 at/2n X) + U’L(—j)(t _ at/Qa X)}ah
JF1
Plaquette Uy(x) = Us(x)U;j(x + a;) Ul (x + a,)U] (x)

Grigorievand Rubakov(1988) Nucl Phys. B 299Ambjorn and Krasnit¢1995) PhysLett. B 362 Bodeker, McLerran, and
Smilga (1995)Phys. Rev. D 52, 467AFnold (1997) Phys. Rev. D 55, 778ahcu(1998) hep-ph/9809535/ Moore and
Rummukainen(2000)Phys. Rev. D 61, 1050084rkelaand Moore (2012)Phys. Rev. D 86, 056008




Setup

Solve the EOM with small timeteps: a;/a = 0.01

l Bergeset al 2014 Phys. Rev. D 89 (2014)
Observables: (O)t) == _0;(t) 114007 [1311.3005]
j=1

Boguslavsket al 2018 Phys. Rev. D 98 (2018
014006 [1804.01966]
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Temperature and Debye mass from chraatextric field correlations:
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Thermalization extraction ofTand mD
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Im[V]. nonperturbative
Following Laineet al 2007 JHEP 03 (2007) 054 (hgph/0611300])

i@thl(t, 7") — ‘/cl(ta T)Ccl(ta T)

Static limit:
Im[Ve(r)] = lim Im[Vy (¢, 1))
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With classical Wilson loop:
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Evolution of Classical Wilson loop
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Im[V]/ g"2T, comparison with previous results

Compared to:
Laine,Philipsen Tassler

JHEP 0709:066, 2007 -0.6t

e a=1,N=12, 9Ty = 0.44 (9T = 0.373)
v m B=16,N =12, (Laine et al 2007)
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Im[V]: main results
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Momentum diffusion

Heavy-quark diffusion coefficient i((Apy) — k

dt

Langevinequation for momentum of heagyarks of mass in a medium of
temperaturd (M >>T)

dp;
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Low distance:
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Summary and outlook

A Nonperturbative Im[V], larger N, smallera
A A. ansatz
A ¢ extraction

A Outlook: expanding and anisotropic cases
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Backup:T(TO)

19



