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Introduction Numerical setup

The properties of Abelian and non-Abelian | | All numerical results were obtained on a number N, X 64° Nupn; Noe T[MeV]

plasmas are the subject of intensive experimen- | | of |attice ensembles using the Wilson-Clover ac-
tal and theoretical investigation. It is well-known tion with fixed bare parameters. This enables a 128 132 /| 32(1)

that the electric force is screened by the quasi- temperature scan by varying the temporal extent 24 206 64 169
free charges of a plasma. The static force be- of the lattice. 20 297 64 203

tween currents however remains unscreened. 16 313 65 253
The coupling constants of both forces are en- 6/95 5.50 m.[MeV] 270 12 269 65 338
hanced at long distances compared to the vac- K 0.13671  Zy 0.768(9)
uum. In a medium the Coulomb and Ampére csw 1.751496  alfm] 0.0486(4)(5) Note: New ensembles (N; = 24,20,12) and In-
forces receive a factor (1+e%x;) and (1+e?k;) to creased statistics (N,.. > 1) compared to [1]
their intensities. The quantity x, enters the con-
stitutive equation of the electric current at sec- L atti It Int ds f d >
ond order in a 'hydrodynamic’ description. It de- attite COITEIatons ntegrands for r, r; and (s — ry)
scribes the enhancement of the Ampere force. We compute the local-conserved vector corre-
We compute x;, x; and the combination (x; — k) lation functions: the appropriate differences of Ilattice corre-
using ab initio lattice QCD simulations. We up- 1 lators and fold with z* to obtain the inte-
date our recent analysis [1] by increasing statis- G(zo) = 3 a’ Zy Z<J§($)J£(0)> (6) | | grands of Egs. (3-5). The subsequent nu-
tics and adding new lattice ensembles, covering (Z) merical integration vyields our final results.
e e vy, | olon arounc fhe eeon™ | | G, (zg) = 2o 2 S DHO) D | o +_

0.001 - .

Gi(xs) = a®Zy Y (J5(x)J5(0)) (8) 0%

-0.001

To compute k;, k; and (k; — k¢;) we form

Definition of x;, k; and (k; — k)

At finite temperature T = 1./6,_ the ten- with: Ji(z) = §(2)v,q() .
sor decomposition of the polarization tensor 1 |
into a transverse Ilr(¢5,¢°) and longitudinal J(z) = -5 (q(x +app)(1+7,) Ul (z)g(z) 0,003 |
HL(qg, q_Q) par’[ readS -0.004
= q(@)(1 = %) Up(@)g(x + ajt) ).
-0.005
For the long tail of the integrations in Egs. (3- 0,006 |
The ‘matter’ part is 5) the data is extended by a simple exponential T

Ansatz (shaded bands):

I (q) = I3 (q) + I (q),
17 (q) =L (q) — ¢°I1V*(¢°),
P2 (q) = Mr(q) — ¢°IIY°(g?).

With these conventions, we may define:
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2nd order hydro-coeft. from lattice

In lattice QCD Eqgs. (1,2) lead to definitions of
ki, kK and (k; — k¢) In terms of integrals over
lattice correlation functions:

mt:—/ooda;szGt(a},T), (3)
0
AGt(ZC,T) — Gt(CE’,T) — G(CIZ‘,O),

K| = —/ dr x* AGy(z,T), (4)
0

AG(z,T) =G (z, T) — G(x,0),

K| — Kt = —/ dr x> AG_i(z,T), (5)
0

AG_(x,T) = Gz, T) — G¢(x,T),
Results and summary

whereby the correlators G;(x,T), G:(z,T) and
G(z,0) are defined in Egs. (6-8). Ky (Kt — Ky

0.0365 0.0082

. (10) (
More details in - 0.0425(12)  0.0107(

. . 0.0701(14) 0.0358(
[1] B. B. Brandt, A. Francis and H. B. Meyer, | 0.0889(14) 0.0323(

“Antiscreening of the Ampere force in QED and 0.0253 e We extended the covered temperature

QCD plasmas,’ 0.0400(39) 0.0750(34) 0.0350(24) range across the cross-over region, 169 <
Phys. Rev. D 89 (2014) 034506 T < 339MeV.

e We computed «;, x; and (k; — k) using lat-
tice QCD with very high accuracy.

)
9)
/) e We updated our recent analysis [1] by in-
2; creasing statistics.
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