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The heavy quark diffusion coefficient is a key quantity in heavy ion collisions.

Transport coefficients

The in-medium interactions of heavy quarks manifest

themselves in a handful of transport properties.
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The motion is described by the Langevin equation:

dp; . 277
7 = —np; + [, with (f(£')f(?)) = k6(t' —t) and k = 2MTy = 5

DRAG COEFFICIENT

Heavy quark relaxation time 7, = n~!
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Microscopically, the equation of motion of the heavy particle in the medium are:

dp;
dt

= F (1) = q(E + v X B),

LORENTZ FORCE
Matching both descriptions:
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We have generated lattice data ensembles in 2+1 flavor QCD with physical strange quark masses m; over a
temperature range from T = 133 to 10000 MeV on a volume of N> X N_ with N_ = 64.

The action 5 = YiGHLY IMPROVED STAGGERED QUARKS (HISQ) +
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The gauge configurations were generated using the usual Rational Hybrid Monte Carlo (RHMC) algorithm, where
each configuration is saved after 10 Monte Carlo (MC) trajectories with an acceptance rate tuned to about 80 %.

At sufficiently high temperatures, the effect of the
temperatures, and especially near the pseudo-critica

e A 5% A N = S = » T
o ‘i o - - = T ey R S G -

Mixed

ight quark masses is expected to be negligible. At lower
temperature T, these masses can have signiticant effects.

0 133 T.~ 160
STRONGLY COUPLED REGIME

195 220

PERTURBATIVE REGIME



LATTICE ANALYSIS

CONTINUUM LIMIT

Based on previous perturbative studies, we expect that the slopes of the extrapolations will approach zero for

very large 7T, with a leading term proportional to 1/(zT)?*:
TUMQCD, HotQCD



LATTICE ANALYSIS

CONTINUUM LIMIT

Based on previous perturbative studies, we expect that the slopes of the extrapolations will approach zero for
very large 7T, with a leading term proportional to 1/(zT)?*:

m : a :
Gy p(eT, alry) = GSB(aT) — (—) X (-)

TT 7"1



LATTICE ANALYSIS

CONTINUUM LIMIT

Based on previous perturbative studies, we expect that the slopes of the extrapolations will approach zero for
very large 7T, with a leading term proportional to 1/(zT)?*:

2 2
Gy s(eT, alry) = GENGT) — | — -
TT 8
10 11
| Gk V81r /T = 0.300 | Gg V87 /T = 0.300]
9_ Gnorm | 10_ Gnorm -
| SEE—— @ o 9_' |
3- 17T ] 170
L - . |®0.500 s- {@0.500
l 120.450 S P ® 1 20.450
- 120.400 7- 1 %0.400
| R — - - =|/20350 v = x «120.350
6- 1 %0.300 6 - - -1 %£0.300
_‘ ————————————— - - .| 0.250 5_‘. _____________ . e - 0.250
- | 1
- 4_ |
) (a/r,)’ . (a/r,)’
0.00 0.01 0.02 0.03 0.0 0.01 0.02 0.03

I = 195MEV



LATTICE ANALYSIS

CONTINUUM LIMIT

Based on previous perturbative studies, we expect that the slopes of the extrapolations will approach zero for
very large 7T, with a leading term proportional to 1/(zT)?*:

m : a :
Gy p(eT, alry) = GSB(aT) — (—) X (-)

Tl 8

10 11 6.0 6.0
| Gk V87r /T = 0.300 | Gp V81r /T = 0.300] | Ge V87r/T = 0.300 | Gs V87r/T = 0.300
Gnorm 10_ Gnorm . Gnorm Gnorm

94 n ] ] 5.5 . 5.5 n
AR — Q- @-- o 9
_ _ _ _ o w R _ _

3- 17T ] A 5 0+ £ -1 ® T 5 0+ 17T
L —— L] ®@0.500 s- loo500°", . 0.500°" Joccoe © | ©0.500
: 170450 4 .o l20450 1 0 TEF o w1 70450 17 0.450

7- 120.400 7- 120400454 120400454~ o o .1%0.400
_‘ —————————————— - - _ =| 20.350 I — i S = «1 20.350 ] e ® 2] 20.350 - { £0.350

N 120300 6. .- m S F0300 e | %0300 e e | 0.300
_. _____________ - - N 0.250 5_.. _____________ - - *_- 0.250 = _ . *"“‘*_ 0.250 = | — - S —— 0.250

D- . | | 3.07 n 3.07 .
- . 4_ | - . - .

4 wr?] o] wr (a/r1)

0.00 0.01 0.02 0.03 0.0 0.01 0.02 0.03 0.0000 0.0025 0.0050 0.0075 0.0000 0.0025 0.0050 0.0075

I = 195MEV " = 400 MEV



LATTICE ANALYSIS

RENORMALIZATION AND ZERO FLOW LIMIT

To obtain the correct heavy quark diffusion coefficient, the correlators G z must be renormalized.



LATTICE ANALYSIS

RENORMALIZATION AND ZERO FLOW LIMIT

To obtain the correct heavy quark diffusion coefficient, the correlators G z must be renormalized.

The renormalization coefticient Z,(f3) tor the electric correlator Gy is finite at one-loop order in lattice PT.



LATTICE ANALYSIS

RENORMALIZATION AND ZERO FLOW LIMIT

To obtain the correct heavy quark diffusion coefficient, the correlators G z must be renormalized.
The renormalization coefficient Z (/) for the electric correlator Gy is finite at one-loop order in lattice PT.

Since the correlator is calculated for tlow time 7, > 0, the continuum limit can be safely taken for any value of 7
and then extrapolated to zero flow, leading to a finite regularization independent result.



LATTICE ANALYSIS

RENORMALIZATION AND ZERO FLOW LIMIT

To obtain the correct heavy quark diffusion coefficient, the correlators G z must be renormalized.
The renormalization coefficient Z (/) for the electric correlator Gy is finite at one-loop order in lattice PT.

Since the correlator is calculated for tlow time 7, > 0, the continuum limit can be safely taken for any value of 7
and then extrapolated to zero flow, leading to a finite regularization independent result.

GMS(T, ) = Zyyyen(tts 1) GEE (T, pie), With Zy (1) = 1+ O(g30)

ELECTRIC MATCHING

The heavy quark is so “heavy” that the quark number is conserved

M — o0
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The situation for the case of the magnetic correlator G is more subtle, since the magnetic operator B already

involves a non-trivial anomalous dimension y, at 1 loop order.

After measuring the correlator directly on the lattice within the GF scheme, we obtain the (finite) scheme-

dependent quantity G5 (7T, ur) and we can transform it into MS with the corresponding matching factor.

2
- . M
Gllg/ls(TT’ /’t) — Zmatch(//ta /’tF)Glg}F(TT’ /’tF)' with In Zmatch(:u’ /’tF) — = ]/()81%/[—8(//1) 8 <ln 4/42 | yE)
F

MAGNETIC MATCHING
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DOUBLE EXTRAPOLATED CORRELATORS

Let us give a look to the continuum and zero tlow extrapolated results for both correlators:
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PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

The diffusion coefficient is encoded in the IR region of the spectral function, so we need to reconstruct the

spectral function in some physically motivated way.

WE CAN SPLIT THE SPECTRAL FUNCTION INTO IR AND UV PARTS

i@ = { @), pEY(@) } with @) = 20 and (@) = K X pGN0(@)
pEB(a) 7 = ng(ﬂ)CFa)3

67

Caron-Huot, Laine, Moore (2009)
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Burnier, Laine, Langelage, Mether (2010)
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Banerjee, Datta, Laine (2022)
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PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

Can we use these LO and NLO estimates and scales to normalize the correlators again?
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PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

Can we use these LO and NLO estimates and scales to normalize the correlators again?

Electric spectral function :
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We can even compare the results with the direct perturbative calculation of the diffusion coefficient.

There exist a LO of and NLO direct estimations of the diffusion coefficient:

LO 4 N N.1In2
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NLO  o4C N N:1n2 N
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Caron-Huot, Moore (2008)
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PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

We can even compare the results with the direct perturbative calculation of the diffusion coefficient.

There exist a LO of and NLO direct estimations of the diffusion coefficient:

WITH mp, = g°T*(N,. + N;/2)/3 THE LO DEBYE MASS

N 2T N:In?2 N
- ] [m :gl ST 330D

NC
2

NLO g4CF
T3 187

The “convergence” of the expansion, however, is problematic unless the temperature is asymptotically high

KEO is obtained under the assumption m;, << T, which in general is only valid for very large temperatures.

Actually, the LO correction is negative at temperatures much larger than the chiral crossover temperature.

On the other hand, the NLO correction is O(g°) and very large numerically, and therefore KENLO is positive.
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Using KENLO and pENLO(a), 7) (purely PT) to integrate the spectral function we obtain the correlator at high T
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SPECTRAL RECONSTRUCTION

Let us recall the general form of the spectral function:

pea(@) = { @), pEY(@) } with @) = 20 and (@) = K X p3N0(@)

How do we model the transition between the IR and UV regimes?

Sharp transition : (w,T) = max{pRw, T), p"V(w))

p max

Smooth transition : P (w,T) = \/ pIRz(a), T)+ pUVz(a))

Direct sum transition : (0, T) = pR(w, T) + p"V ()

psum

pR(w, T) for 107° < /T < wpy or/T = 0.5,1.0, 2.0

cw? forwp < ol/T < wyy +
pV(w) forwyy < w/T < 10° wyy!/ T =2n

Polynomial transition:
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SPECTRAL RECONSTRUCTION

We now present the results of using the previously discussed fitting techniques to extract the diffusion

coefficients ky 5/ T°.

103'5 20E model
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SPECTRAL RECONSTRUCTION

We now present the results of using the previously

coefficients ky 5/ T°.

3_
10°32p5 model
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SPECTRAL RECONSTRUCTION

We now present the results of using the previously discussed fitting techniques to extract the diffusion

coefficients ky 5/ T°.
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We now present the results of using the previously discussed fitting techniques to extract the diffusion
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In the QPM, the quark susceptibility is written as:
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BARYON
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In the QPM, the quark susceptibility is written as:
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For bottom quarks:

We use and HRG to reproduce the susceptibilities.
1(T) = pp(T) = pg!(T) + pf(T) + p(T)
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QUASI-PARTICLE MODEL

For charm quarks: For bottom quarks:
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We now present our final results for the spatial diffusion coefficient.
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Complete 2+1 lattice QCD calculation of the heavy quark diffusion for a wide range of temperatures.

DIFFUSION COEFFICIENT x AND D FOR 7" = 153 MEV T0 10 GEV

We used the correct high-energy behavior of the chromo-electric spectral function.

RESOLVES THE PUZZLE OF THE LARGE RESCALING FACTOR

Our results are compatible with the NLO perturbative predictions for the static heavy quark diffusion coefficient.

WE SUCCESSFULLY REPRODUCE THE CORRELATORS AT HIGH 7 "USING ONLY PT
Near T. ~ 150 MeV, the diffusion coefficient approaches the strongly coupled AdS/CFT bound.

THE QGP IS A STRONGLY COUPLED SYSTEM

Our results remain systematically lower than estimates Bayesian reconstructions and data-driven determinations.

LOWER THAN THE DATA DRIVEN ESTIMATION
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LATTICE ANALYSIS

NUMERICAL SETUP

configs stream
286 8.4000 0.0247 0.008870 0.0017740 64 28 4234 16
308 8.4000 0.0247 0.008870 0.0017740 64 26 4841 16
333 8.4000 0.0247 0.008870 0.0017740 64 24 4728 4
364 8.4000 0.0247 0.008870 0.0017740 64 22 2272 4
400 8.4000 0.0247 0.008870 0.0017740 64 20 5664 4
444 8.4000 0.0247 0.008870 0.0017740 64 18 6188 4
500 8.4000 0.0247 0.008870 0.0017740 64 16 5971 4
352 8.1260 0.0311 0.011380 0.0022760 64 18 4214 12
352 8.3620 0.0255 0.009095 0.0018190 64 22 3609 16
400 8.2763 0.0274 0.009861 0.0019722 64 18 3441 16
400 8.6165 0.0205 0.007174 0.0014348 64 24 4097 24
444 8.2612 0.0278 0.010004 0.0020008 64 16 4462 16
444 8.6376 0.0202 0.007036 0.0014072 64 22 4025 16
500 8.5398 0.0219 0.007703 0.0015406 64 18 3617 16
500 8.6647 0.0197 0.006862 0.0013724 64 20 4266 24
500 8.8815 0.0164 0.005626 0.0011252 64 24 3808 24
1000 9.3653 0.0110 0.003635 0.0007270 64 18 1566 8
1000 9.4910 0.0099 0.003248 0.0006496 64 20 2047 4
1000 9.7085 0.0082 0.002675 0.0005350 64 24 1346 4
10000 12.1034 0.00110 0.0003221 0.00006442 64 18 1373 8
10000 12.2281 0.00099 0.0028855 0.00005771 64 20 1479 4
10000 12.2281 0.00099 0.0028855 0.00005771 64 20 1479 4
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p=10/g;
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, dV(r)

r

dr

I”:I"l

r, = 0.3160 fm
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NUMERICAL SETUP

286
308
333
364
400
444
500

8.4000
8.4000
8.4000
8.4000
8.4000
8.4000
8.4000

0.0247
0.0247
0.0247
0.0247
0.0247
0.0247
0.0247

0.008870
0.008870
0.008870
0.008870
0.008870
0.008870
0.008870

0.0017740
0.0017740
0.0017740
0.0017740
0.0017740
0.0017740
0.0017740

configs

4234
4841
4728
5272
5664
6188
5971

stream

16
16

>~ B b Db




LATTICE ANALYSIS

NUMERICAL SETUP

configs stream

400 8.4000 0.0247 0.008870 0.0017740 64 20 5664 4

400 8.2763 0.0274 0.009861 0.0019722 64 18 3441 16
400 8.6165 0.0205 0.007174 0.0014348 64 24 4097 24
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NUMERICAL SETUP

configs stream

444 8.4000 0.0247 0.008870 0.0017740 64 18 6188 4

444 8.2612 0.0278 0.010004 0.0020008 64 16 4462 16
444 8.6376 0.0202 0.007036 0.0014072 64 22 4025 16
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NUMERICAL SETUP

configs stream

500 8.4000 0.0247 0.008870 0.0017740 64 16 5971 4

500 8.5398 0.0219 0.007703 0.0015406 64 18 3617 16
500 8.6647 0.0197 0.006862 0.0013724 64 20 4266 24
500 8.8815 0.0164 0.005626 0.0011252 64 24 3808 24
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NUMERICAL SETUP

configs stream

1000 9.3653 0.0110 0.003635 0.0007270 64 18 1566 8
1000 9.4910 0.0099 0.003248 0.0006496 64 20 2047 4
1000 9.7085 0.0082 0.002675 0.0005350 64 24 1346 4
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NUMERICAL SETUP

configs stream

10000 12.1034 0.00110 0.0003221 0.00006442 64 18 1373 8
10000 12.2281 0.00099 0.0028855 0.00005771 64 20 1479 4
10000 12.2281 0.00099 0.0028855 0.00005771 64 20 1479 4
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NUMERICAL SETUP

CONFIGURATIONS WITH 12, = m,/20
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NUMERICAL SETUP

configs stream
137 7.3730 0.0602 0.02500 0.00125 64 24 2273 4
149 7.3730 0.0602 0.02500 0.00125 64 22 4663 35
164 7.3730 0.0602 0.02500 0.00125 64 20 7424 36
182 7.3730 0.0602 0.02500 0.00125 64 18 6245 37
205 7.3730 0.0602 0.02500 0.00125 64 16 4785 4
133 7.5960 0.0493 0.02020 0.00101 64 30 1683 4
143 7.5960 0.0493 0.02020 0.00101 64 28 2036 4
154 7.5960 0.0493 0.02020 0.00101 64 26 9162 47
167 7.5960 0.0493 0.02020 0.00101 64 24 6669 37
182 7.5960 0.0493 0.02020 0.00101 64 22 7115 37
200 7.5960 0.0493 0.02020 0.00101 64 20 3017 4
222 7.5960 0.0493 0.02020 0.00101 64 18 4952 8
250 7.5960 0.0493 0.02020 0.00101 64 16 7130 9
153 7.8250 0.0404 0.01640 0.00082 64 32 2574 8
163 7.8250 0.0404 0.01640 0.00082 64 30 4757 24
174 7.8250 0.0404 0.01640 0.00082 64 28 14128 49
188 7.8250 0.0404 0.01640 0.00082 64 26 13911 48
204 7.8250 0.0404 0.01640 0.00082 64 24 4555 7
222 7.8250 0.0404 0.01640 0.00082 64 22 5109 /
244 7.8250 0.0404 0.01640 0.00082 64 20 4433 4
271 7.8250 0.0404 0.01640 0.00082 64 18 5340 4
305 7.8250 0.0404 0.01640 0.00082 64 16 6238 4



LATTICE ANALYSIS

NUMERICAL SETUP

configs stream
137 7.3730 0.0602 0.02500 0.00125 64 24 2273 4
149 7.3730 0.0602 0.02500 0.00125 64 22 4663 35
164 7.3730 0.0602 0.02500 0.00125 64 20 7424 36
182 7.3730 0.0602 0.02500 0.00125 64 18 6245 37

205 7.3730 0.0602 0.02500 0.00125 64 16 4785 4
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NUMERICAL SETUP

configs

stream

133
143
154
167
182
200
222
250

7.5960
7.5960
7.5960
7.5960
7.5960
7.5960
7.5960
7.5960

0.0493
0.0493
0.0493
0.0493
0.0493
0.0493
0.0493
0.0493

0.02020
0.02020
0.02020
0.02020
0.02020
0.02020
0.02020
0.02020

0.00101
0.00101
0.00101
0.00101
0.00101
0.00101
0.00101
0.00101

64
64
64
64
64
64
64
64

30
28
26
24
22
20
18
16

1683
2036
9162
6669
7115
3017
4952
7130

47
37
37
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NUMERICAL SETUP

configs

stream

1563
163
174
188
204
222
244
271
305

7.8250
7.8250
7.8250
7.8250
7.8250
7.8250
7.8250
7.8250
7.8250

0.0404
0.0404
0.0404
0.0404
0.0404
0.0404
0.0404
0.0404
0.0404

0.01640
0.01640
0.01640
0.01640
0.01640
0.01640
0.01640
0.01640
0.01640

0.00082
0.00082
0.00082
0.00082
0.00082
0.00082
0.00082
0.00082
0.00082

64
64
64
64
64
64
64
64
64

32
30
28
26
24
22
20
18
16

2574
4757
14128
13911
4555
5109
4433
5340
6238

24
49
48
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NUMERICAL SETUP

configs stream
195 7.5700 0.0505 0.019730 0.0039460 64 20 5911 12
195 7.7770 0.0421 0.016010 0.0032020 64 24 9480 4
220 7.7040 0.0449 0.017230 0.0034460 64 20 7933 12
220 7.9130 0.0374 0.014000 0.0028000 64 24 5754 4
251 7.8570 0.0393 0.014790 0.0029580 64 20 9443 4
251 8.0680 0.0327 0.012040 0.0024080 64 24 5336 12
293 8.0360 0.0336 0.012410 0.0024820 64 20 9287 4
293 8.1470 0.0306 0.011150 0.0022300 64 22 9105 12
352 8.2490 0.0280 0.010110 0.0020220 96 20 6167 4

PERVIOUSLY GENERATED BY HOTQCD COLLABORATION

HotQCD
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NUMERICAL SETUP

f="T.8250ANDN, = 22
643 x 22 B = 7.825 /371 = 0.15-
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Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
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NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
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NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
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LATTICE ANALYSIS

NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.

14- GE \/87’1:/7' — 0.300_ 14 GB /STF/T — 0.300
_Gnorm 1 _Gnorm |
12
].2' ¥ 7 TT _ | TT
] % 1 T 0.15 £ 0.15
10- _ 3 0.20 10- i % 0.20
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_ A | T 050 64 = 13 050
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- * ]
4- I z - - - * " = w *
I : 4- x T - : * .
, T [MeV] T [MeV]
150 175 200 225 250 275 300 150 175 200 225 250 275 300

We target the following temperatures:

T'=153,163,174,188, 195, 204, 220, 244, 251, 293, 352, 400, 444, 500, 1000, and 10000 MeV.
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NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
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We target the following temperatures:

I'=153,163,174,188, 195, 204, 220, 244, 251, 293 MeV.
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LATTICE ANALYSIS

NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.

14- GE \/87’]_:*/7’ — 0.300_ 14 GB \/%/7. — 0.300
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We target the following temperatures:

I = 352,400, 444,500, 1000, and 10000 MeV. |
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NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
10
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We target the following temperatures:

I = 195, 220 MeV.
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NUMERICAL SETUP

Our data is, in general, not obtained at a fixed temperature, so we need to interpolate the correlators also in T.
10

Gr V8mr /T = 0.250 0 Gp V81mr /T = 0.250
4 Gnorm QQQQQQ . Gnorm
p®” '
8- o® i}
0®"° i 568
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@
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We target the following temperatures:

I = 195 MeV.

LIGHT QUARK MASS EFFECTS ARE ALREADY
NEGLIGIBLE AT /" = 195 MEV




PERTURBATIVE QCD ESTIMATES



PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT
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PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

Can we use these LO and NLO estimates and scales to normalize the correlators again?

Electric spectral function :
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PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

Can we use these LO and NLO estimates and scales to normalize the correlators again?

Electric spectral function :
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Computed with p-°(w, 7) and also
including the running coupling



PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

Can we use these LO and NLO estimates and scales to normalize the correlators again?

Electric spectral function :

1.5
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THE RATIO IS ALMOST FLAT FOR LARGE 7', S0 k — 0



PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

We can even compare the results with the direct perturbative calculation of the diffusion coefficient.
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PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

We can even compare the results with the direct perturbative calculation of the diffusion coefficient.
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PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

We can even compare the results with the direct perturbative calculation of the diffusion coefficient.
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PERTURBATIVE QCD ESTIMATES

PERTURBATIVE RESULTS FOR THE DIFFUSION COEFFICIENT

We can even compare the results with the direct perturbative calculation of the diffusion coefficient.

0.4
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CAN BE RESUMMED T0 IMPROVE THE CONVERGENCE
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QUASI-PARTICLE MODEL

The thermal mean squared-velocity and momentum are then:

1.8

1(v?) : (p?)[GeV?] %
0.35- 5
| | 1.6-
0.30- ¢ . ' %
. % % . 1.4
i ® Model 1 | ® Model 1
0.25 < 9 % Model 2 ' §% % Model 2
* i
e 1.2- e *
(=
0.20+ e ] | X |
T|GeV] 0 = T|GeV]
0.15 0.20 0.25 015 0.20 0.25

CHARM QUARK



HEAVY QUARK DIFFUSIONS RESULTS

QUASI-PARTICLE MODEL

The thermal mean squared-velocity and momentum are then:
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HEAVY QUARK DIFFUSIONS RESULTS

QUASI-PARTICLE MODEL

The thermal mean squared-velocity and momentum are then:
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HEAVY QUARK DIFFUSIONS RESULTS

QUASI-PARTICLE MODEL

The thermal mean squared-velocity and momentum are then:
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HEAVY QUARK DIFFUSIONS RESULTS

QUASI-PARTICLE MODEL

The thermal mean squared-velocity and momentum are then:

1.8 10
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To assess the sensitivity of our results to the modeling assumptions for 7' < 190 MeV



