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Heavy quark potential definition

The correlator D(r, t,) =< MT(r, t;,)M(r,0) > in the heavy
quark limit satisfy Schrodinger equation

V2 .OD(r, tm)

[+ VIOID(r 1) = 12250 1)
where M(r = |X — V|, tm) = ¥(X, tm) U(X, ¥; tm) (¥, tm) for singlet
channel and
M(r=|X =¥, tm) = U(X, tm)U(X, Z; t,) T2U(Z, ¥; tm) (¥, tm) for
octet channel.

The heavy quark potential V/(r) is defined by the following

equation
/W — V() Wn(r ), )
as t, — oo. Here wy(r, ty) is the Wilson loop given by
Wmn(r, tm) =< Tr(exp(—igj{ Al (x) dx,)) > (3)
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Heavy quark potential definition

@ On the lattice Wilson loop is calculated in Euclidean time .
@ In lattice Wilson loop is defined as

W(r, t) = % Tr (H Ux,x-l—u) (4)

o w(r,t)= [e“p(r,w) and wm(r,tm)= [ e “p(r,w)
Y. Burnier,0. Kaczmarek & A. Rothkopf, Phys. Rev. Lett,
114, 082001 (2015)

@ Lattice spacing
ar = 0.024fm
as = 0.072fm.

The spatial extension of our lattice is 1.7 fm.

We change the temperature from 0.6Tc to 1.45Tc by varying
the the temporal extent of the lattice.

To remove the non-potential part of the Wilson loop we use
smearing along the spatial direction.
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We write the Wilson loop as product a periodic and a non-periodic
part in 3 (inverse temperature)

w(r. t) = wap(r. ) wy(r. 1) (5)

where wy(r, t) = wy(r, 3 —t) and wpy(r,t) = ce”tVr

Y. Burnier & A. Rothkopf, Phys. Rev. D 87, 114019 (2013)
Then

_ I,@/og(w(r, itm))

V(r) ot

= V,(r) + iz Prwnsinh(wptm)  (6)

n

Here we have calcuated the real part of the potential from the
slope of log( W'Evr(;i)t))

Currently we do not have any model independent result for the
imaginary part of the potential, but we give a measure of the
imaginary part through I = W, which assume a

Gaussian spectral function in small width limit.
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Method
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For octet potential

M(r = |X =yl tm) = ¥(X, tm) U(X, Z; tm) T2U(Z, ¥ tm) (Y, tm)-
We can not implement this operator directly in lattice.

To make it gauge invariant we use the following operator

M(r =X =yl tm) =

V(X tm)U(X, Z; tm) T?Ba(2) U(Z, ¥ tm) (Y, tm) -
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Results
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Results
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