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Motivation

Heavy lon Collision QGP Expansion+Cooling Hadronization
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It have rich structure of separated energy scales that makes | Y(3S) 68% CL
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Wilson-line Correlators

The expectation of Wilson loop is given as

|
Ci(t,r)=—1r <W[(O, 0); (7,0); (z,r); (0O,r); (O, 0)] > M. Laine et at., JHEPO3 (2007) 054
T

N,
X5
WIX,, X,] = Pexp [i gJ AﬂdXﬂ]
T A
(7,0) (z,T)
> I’
(0, 0) 0,r)

We need analytical continuation for this euclidean time quantity.

The potential can be extracted by following relation
10C.(t,r, )=V (t,r) C (2, 1,71)
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Spectral function at zero-momenta

In the presence of the interaction
M. Laine et at., JHEPO3 (2007) 054

V2
{iat - [2M M | VT(r)] }C>(z; 7,7 =0 C.(0,7,7)=68F—7)
where V.. is defined in static limit
... OdlogW(r,1) ,
Vo(r) =1 lim > =V (r)—1V. (1)
[— 0

The spectral function is related to the Fourier transform of C_(7, ¥, 1)

p(w) < Iim lim [ dw C, (7, 7', t) exp(iwt)

r—0 r'—-0

Which is related to lattice correlators in following fashion

© de  cosh[w(z—=)]

Co)=| —
(7) L —p(@) Ginh[2]
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Potential at zero-momenta

We have used following parametrisation to extract the thermal static potential

(== )
W(r,7) =Aexp| — V. .(nt+ log(ntT)+...

nl
D. Bala and S. Datta, Phys. Rev. D. 101 (2020)
The imaginary part increases with both temperature and distance
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Spectral Function at zero-momenta

Matched spectral function with vacuum part

Spectral function is not Gaussian around the peak
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Wilson loop at finite-momenta

At zero-momenta the expectation of Wilson loop is given as g

1 (z,0) (z,1)
C(e. v ry) = 2= Tr (W[, 0% (7.0): (.1): (0.1): 0. 0] )

C T
>I'J_

Wilson loop expectation at finite momenta (tilted Wilson loop) (0,0) (0, 1)
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Cp(t,vg, 1)) = VTF<W[(O, 0); (z,vg7); (z,r) + v 7); (0,1)); (O, 0)]>
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Spectral function at finite-momenta

Finite momentum modifies the Schrodinger equation in following fashion

0,— |2M4/ 1 » : v Vi( )| pCa(t.g,7)=0

LO; — | EV(r, np, v g, T) =

/ 1 N3 M (AR >\t 4
(1+4)

L 24N, ., _ - 9
C.(0,q,r) = 4+/125(’”) RYE VR

A parameterises the momentum and given as 4 = g/M

We follow the same procedure as zero momentum after onwards.
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Potential at finite-momenta &
. . . . . . » 7/2
We have plotted this potential considering only the contributions . 53 >
from the transverse component. :
. . . . . @
This Is perturbative potential calculated up to order g2 in coupling. q
The real part of potential gets contribution from transverse part of spectral function.
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Spectral function at finite-momenta

The spectral function in intermediate region w ~ \/4M2 + g*

We have considered only the transverse motion to simplify the
solution of the Schrodinger equation.

The peak of spectral function decreases with increasing momenta.
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Conclusion and Outlook

We solved the Schrodinger equation to extract the spectral function in intermediate region and
matched with perturbative UV part for zero momenta.

In finite momenta, the real part of potential gets contribution from transverse part of spectral
function that is not case at zero momenta.

We observed that both real and imaginary contribution of potential increases with increasing
momenta.

We are working on extracting potential and spectral function considering both longitudinal
and transverse motions.

We also want to extend the finite momenta perturbative analysis on lattice by calculating the
Wilson-line correlators.
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