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» Numerical results on quarkonia correlators and spectral functions
A. Jakovac, P.P., K. Petrov and A. Velytsky

» Low energy part of quarkonia spectral functions from Langevin effective theory
P.P. and D. Teaney, hep-ph/0507318

» Heavy quark diffusion constant from lattice correlators ?

Existing lattice data on Euclidean correlators cannot give any information
about transport coefficients | <1% accuracy is needed for the correlators
see also G. Aarts and J.M. Martinez Resco, JHEP 0204, 053 (2002)

« Why heavy quarks ? ttran ™~ M/T? > any timescale '
Light quarks : t¢,an ~ 1/(¢*T) large only in the weak coupling %
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Charmonia spectral functions at zero and finite T
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in agreement with Datta, Karsch, P.P., Wetzorke, PRD 69 (04) 094507



1S states are dissolved only at

Bottomonia spectral functions on anisotropic lattices

¢ =as/a; =4, a; 1 =10.9 GeV, N; =16 — 36
Petrov, poster QM 2005
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1P states are dissolved at

1.157:. <T < 1.547T¢

expected Xp survive till ~ 1.57¢
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G(7,T)/Ggoon(T)

Vector correlator and heavy quark diffusion

Pseudo-scalar (n;) 1S charmonium states
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Vector current is conserved — fluctuations of charm number —l
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Heavy quark diffusion, linear response and Euclidean correlatots

Linear response :
H = Ho—/d?’asu(x,t)N(a:,t), N(z,t) = q(z, t)v0q(z, 1), p(x,t) = e0(—t)u(x)
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Euclidean correlators:
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Correlators and diffusion
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Collisionless Boltzmann equation : Bare 1-loop : — 5
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Lattice data on the vector correlator
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Transport contribution can be clearly seen !
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Correlators and diffusion

ttran ~ M/T2 > 1 % C
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Transport contribution to the Euclidean correlators

J/psi survives in the plasma with almost no modifications of its properties

Umeda et al, ‘02, Asakawa ad Hatsuda, ‘04 Datta et al, ‘04,
Petrov, Lat '05 ﬂ
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Transport contribution to the Euclidean correlators

Interactions smear out the valid only for w < n < T but
xswd(w) term K(w,r,T) — % has support for w ~ T
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Lorentzian Gaussian
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Summary and Outlook

« 1P bottomonia states are dissolved at ~ 1.17,

* It has been shown how heavy quark transport of heavy quarks
contributes to the Euclidean meson correlators

» Transport contribution to the Euclidean correlator is related to
time derivatives of the real time correlators at =0 and therefore is
insensitive to transport coefficients

* Recently large azimuthal anisotropies in the charm meson distribution were observed
at RHIC and interpreted as evidence for heavy quark thermalization;

this requires DT<1

If DT<1 the Euclidean correlators may become sensitive to the value of D and

can confirm or rule out the scenarios of heavy quark thermalization

* Future :
analyze correlators at finite spatial momentum mmy further constraints on D
study the vector correlator in the light quark sector ™® electric conductivity



