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Motivation

e Mismatch of spatial diffusion coefficient magnitudes (27T D) between LO pQCD and
LQCD by a factor ~ 10.

Lattice QCD

|
E o Dingetal

e To check the impact of incorporating non-perturbative physics in the analysis.
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Framework

The HQ potential

e Non-perturbative effect incorporated via in-medium HQ potential.
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In vacuum: Vp(r)= —-— or

3 r

non-perturbative
perturbative
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In a medium: V(r)=—-——-as— —0o
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Yukawa type

The medium: QGP in a weak background magnetic field.
e The potential is evaluated in momentum space.

e The effects of the medium are incorporated via a complex dielectric function €(gq).

In-medium potential

1
Vi(g) = VO(Q)Im@

4 1
Vo(q) = FT of VP (r) = ——dmas —
3 q>
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Continued..

e Dielectric function e(g) evaluated from the resummed gauge boson propagator

1
—— = —¢"D"(q0,9)
e(q)

D (g0, 9) = DY’ (g0, 9) + D22 (40, q)
#J

dimension-2 gluon condensate

Resummed gauge boson propagator

—a . _
DGy (90,9) = [q2 — TToo(go, Q)] ) Dy (q0,q) = mg [42 — TToo(go, Q)]

e D(¥(qo,q) is written as a minimal extension of DE,(qo,q)
e mZ% — constant of dimension M2. Related to the string tension as o = asm% /2.
B
—T [ mh+ X MQL {F1(1 + cos® 0) + F2(7/3 + cos? 0)}}

ImD® (w =0,q) =
mPap(e0 = 0,) a(q® + M3)?
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Scattering rate from HQ potential

e V(q) = Vy(q) + Vs(q)
e Resummed gluon propagator D*” is replaced with the in-medium HQ potential V(g).

e In particular, the replacement is g2D*" — V(q).

HQ self-energy (Yukawa part) HQ self-energy (String part)
) *Q , *Q
=y (P) = ig® [ GED @S-y Ss(P) =g’ [ S @S(P- Q)
. d*Q . a'Q J
i | G vy @wS(P - @) i | GriVs@sP-Q) |

Weldon’s formula of scattering rate

1 1

Pv/s(B) = ~og Ty e-orr

Tr [(P + M) Im Sy, 5(po + ic, p)]




Diffusion coefficients

Momentum diffusion coefficients

/ds dl'(E,v) , 1 /dS dl'(E,v) o

KL = —— K = — _

L L = L= 1= 9L
1 dmax d vq d 3 w2 A

(kL)y/s = m/o Q/_Uq w q (;}) v/s(w)py/s(q)

1 qmaxd vq dwd® (1 w? N
(kT)y)s = W/o q/ wq g yv/s(wW)pyys(a),

—vq

prrs(@ = DL () =G~ B, As(e) =4+ B

Spatial diffusion coefficient
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Results

SCALED SPATIAL DIFFUSION COEFFICIENT
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Continued

DYNAMIC MOMENTUM DIFFUSION COEFFICIENTS

_____ Yukawa, f=0.2 GeV
Yukawa, T=0.25 GeV
..... String, T=0.2 GeV
String, T=0.25 GeV

eB=01 my2,v|B  ----- Yukawa, f=0.2 GeV
Yukawa, T=0.25 GeV
----- String, T=0.2 GeV
String, T=0.25 GeV
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Thank you.
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