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Heavy quark diffusion coefficient
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e HQ diffusion is crucial input to the phenomenological studies
J1(0,0) 8 @ Ju (7, x) e HQ diffusion can be extracted from meson spectral function

e Reconstruction of meson spectral reconstruction is intractable




Heavy quark diffusion in static limit

Heavy quark momentum diffusion coefficient in HQET
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 Mass dependent momentum diffusion coefficient
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e [Large quark mass limit in effective field theory
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Heavy quark momentum diffusion on the lattice
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Color-electric field correlation function
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e Cheaper to measure on the lattice

e No peak structures in spectral functions

e Absence of transport peak ) 3T
V=97

finite-mass correction:
~40% (charm) & ~15% (bottom) at 1.57Tc




Gradient flow

« Smear fields according to diffusion equation:
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4D boundary

Consistent quenched results from ML & GF
Gradient flow paves the way to full QCD
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A first taste In the quenched limit
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First calculation of color-electric correlators
using GF

Good control for the SNR

Robust extraction of kappa
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Extension to QCD: double extrapolation

First full QCD calculation of kappa!
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 Wide temperature range with Mpion=320 MeV
e Extrapolation Ansatz describes lattice data well




Extraction of spectra from correlators
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Summary of heavy quark diffusion coefficient
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Quenched results (blue):

Full LQCD results (red):

Updated T-matrix results:

) Zhanduo Tang, Wed. 5:30pm, D, [1072]

» Agree with AdS/CFT at ~Tc (rapid equilibrium)

« Agree with T-matrix estimate at moderate T

e Agree with NLO perturbative estimate at large T
e Smaller than quenched estimates
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Finite mass correction to HQ momentum diffusion

Charm & bottom quark not

M K ) heavy enough

Color-magnetic field correlation function

Matching from GF scheme to MSbar scheme:
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e Consistent quenched results for kappa_B
among different calculations

e Similar dynamical-quark-effects between
kappa_E & kappa_B
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Summary

HQ momentum diffusion coefficient from chromo-E/B field correlators

v Leading contribution is known in both quenched limit & full QCD

v Preliminary results for finite-mass correction are available in both quenched limit & full QCD

® Extension to physical pion mass

Lattice QCD is in a phase to provide accurate and realistic
heavy flavor inputs for HIC phenomenology




Backup: flow time limits

color-electric correlators
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Backup: smearing effects of gradient flow
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« (Gradient flow reduces the noise in correlators
e Gradient flow removes the lattice effects (disordering)
 Need proper flow time range



Backup: renormalization factor
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Charm & bottom quark diffusion (quenched)

Model the transport peak contribution of quarkonium correlators
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————— pQCD (NLO, a ~ 0.2)

——- AdS/CFT
I charm, Ding etal. 2012
I charm, Ding, HTS et al. 2021
X bottom, Ding, HTS et al. 2021

e Consistent with AdS/CFT



Backup: full QCD setup

Ny =241, HISQ, m, = 320 MeV

T [MeV] 5] am am, N, N, # conf.
195 7.570 0.01973 0.003946 064 20 5899
7.777 0.01601 0.003202 064 24 3435
8.249 0.01011 0.002022 96 36 2250
220 7.704 0.01723 0.003446 064 20 7923
7.913 0.01400 0.002800 64 24 2715
8.249 0.01011 0.002022 96 32 912
291 7.857 0.01479 0.002958 64 20 6786
8.068 0.01204 0.002408 64 24 5325
8.249 0.01011 0.002022 96 28 1680
293 8.036 0.01241 0.002482 o064 20 6534
8.147 0.01115 0.002230 64 22 9101
8.249 0.01011 0.002022 96 24 088
392 8.249 0.01011 0.002022 96 20 2488

* Wide temperature range
Different lattice spacings
Large lattices towards thermodynamic limit




