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J /1 Suppression

At large color charge density, inter-quark potential is

Vir) = _k +or — _&—r/rp(T) Matsui and Satz 1986

modified.
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Observable

Derivation of formula for potential in terms of observable

Simulation and results



Local-Extended Charmonium Correlators
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Define general charmonium interpolator,

Jr(z;r) = é(x)TU(z,x +r)c(x + 1)

then correlation functions can be written,

Cr(r,7) = Y _(Jr(x,7;1)J1(0;0))

_ z]: 1/};((2));/;](1‘) (e—EjT —l—e_Ej(NT_T))



Convolving Propagators (in Coulomb Gauge)
Cr(r,7) =Y (0]e(x, )Te(x + r,7)2(0,0)T'c(0,1)|0)

X

= —ZS;(X—I—I',T :0,0)5.(0,0 : x,7)

P priv. comm. S. Aoki



HAL QCD Approach HAL QCD Collaboration 2012

Consider only forward moving contribution of Cr(r,7),

Crir,7) = Z%}iﬂ'(”e-};ﬂ

J
= Z\Ilj(r)e_E
J
Differentiate w.r.t. 7,

)
E(Jpw ZE\II

Now consider Schrodinger equation for ¥;(r),
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S-Wayves

The S-wave potential can be expressed as:

VF(r) = VC(I') + 81 - SQVS(I‘).

s1 -89 = —3/4,1/4 for the pseudoscalar and vector respectively.
Hence,
1 3
Ve(r) = ZVps(I‘) + ZV\/(I‘)
and



Simulation Details

N, N, T(M&V) T/T. N,
24 40 140  0.76 500
24 36 156  0.84 500
24 32 175 0.95 1000
24 28 201  1.08 1000
24 24 232 1.26 1000

Ensembles

Two-Plaquette Symanzik gauge action, Ny = 2 4 1 dynamical sea quarks,
Anisotropic Clover fermion action with stout-link smearing,

Anistropy: as/ar = 3.5.

Measurement
Anisotropic Clover fermion action for stout-link smearing,
Pseudoscalar effective mass tuned to experimental 7. mass,

Gaussian-smeared sources. QDP-++/Chroma: Edwards and Jod



Results

Charmonium Time Slice Correlators
(Ns = 24, N; = 40, Pseudoscalar)
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Charmonium Time Slice Potentials
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Spin-Independent Charmonium Time Slice Potentials
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Spin-Independent Potential
with results of other groups
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O. Kaczmarek, F. Zantow, Phys. Rev. D71, 114510 (2005)
Y. Burnier, A. Rothkopf, Phys. Rev. D86, 051503 (2012)



Spin-Independent Potential
with previous work
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Lattice artefact?



Conclusions

A temperature dependence consistent with deconfinement is
observed with the HAL QCD approach

To investigate the highest temperatures require configurations
with many points in temporal dimension

Next step is to calculate Sommer’s r; to obtain potential at
more values of r



