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Introduction cRc.-rm

o Information about in-medium properties of quarkonia encoded in
spectral function

T=0
T<T.
T=T.

T>>T,
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Correlators

o Lattice: Correlator

o Pseudoscalar Gp(7) = M3 [, (divsy) (7, X)(¥ivs)(0,0)) .

o Vector: Gji(1) = (¢!(r, X)yitp (7, X)pT (0, 0)yi1(0, 0))
o Related to p: G(7) = [ dwp(w)K(w,T)
0

cosh(w(’r—%))

with K(w, 1) = P ()
= ill-posed inversion problem
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o Pseudoscalar: No transport peak = easier
o Vector:
o Information on heavy quark diffusion coefficients

D=— lim Zp"(w 7)

3Xq Ww—00

o Information on quark number susceptibility

G® =x,T

Anna-Lena Kruse Insight into thermal modifications of quarkoni 4 /23



m/T =
13.0(1) © 20.6(2) R
13.9(1) ¢ 14.24(3), int;.o”
16.2(1) et

Gy(TT)T? /Gy gree(TT) xy(T")
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Renormalization cRc.-rm

Perturbatively determined renormalization constants in pseudoscalar
channel
Different Options in vector channel
o Perturbative renormalization constants (1 and 2loop available)
o Non-perturbative renormalization constants [Liischer et al., Phys.Lett.
B372(1996)275-282]
Z0(g2 k) = 170.716_635323282)2488g4(1 + by(g?)amg) with

2y _ 1-0.6518g2—0.1226g*
by(g%) = 1-0.8467g2

o Renormalization independent ratio with quark number susceptibility

Xq
Xq T given by G%, Choice: x4 at T/ =2.25T,
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Mass Interpolation cRc.-rm

my|GeV] 0.75T..
R Y
84 T 96%x48
120 x 60 L+t
61 uBxm
1923 x 96 + +
4+ + .1
J/ "’{L_
K

2 T T T T
0.1225 0.1250 0.1275 0.1300  0.1325

o Problem: Meson mass not equal on different lattices
o Solution: Interpolation of correlators between different masses to a
fixed m/ T for T =0.75T,

ii +T.m 12
CCLADT — exp(p(m/T)? + qm/T +r)

o Ansatz:
T3xq
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cnc.-m}
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o Ansatz: = GO (rT)+ 5
( )Gfree T3Xq ( ) + N.,2-
G(7T,a t c
or S0 Ta) _ Geont(rT
Gfree ( )+ Ng
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G ()T /G (TT)Xq
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Perturbative Spectral Function cRc.-rm

o Ultraviolet asymptotics available up to 5-loop level
[Y. Burnier, M. Laine, Eur.Phys.J.C 72 (2012) 1902]

o Threshold region using a finite-temperature real-time static potential
[M.Laine, JHEP 0705:028,2007]

@ Matching between regions
[Y. Burnier, H.-T. Ding, O. Kaczmarek, A.-L. Kruse, M. Laine, H. Ohno, H.
Sandmeyer, JHEP 1711 (2017) 206]
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G(r) = :fodwK(w, ()

Charmonium - Pseudoscalar

cnc.-rm
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15

G(1) = :fodwK(w, 7)p(w)

Bottomonium - Pseudoscalar

cnc.-rm
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Fits to the Correlator cRc.-rm

Qualitatively similar results

o On Lattice side: Uncertainties in renormalization constants
= Relative normalization might be off
= Introduce overall normalization factor A

o On perturbative side: Relation between M and m(fi,er) poorly known
= Threshold location might be off
= Introduce frequency shift B

o Ansatz: p™m°% () = ApPert(w — B)
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cn?—m}

pmodel(w) — ApPE'T(w — B), G(T) = :fodwK(w,T)p(W)

M ~1.5GeV, T~ LIT, M ~1.5GeV, T~ 13T,
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Anna-Lena Kruse Insight into thermal modifications of quarkoni 18 / 23



cnc.-m}

pmodel(w) — Appe'f(w — B), G(T) = :fodwK(w,T)p(OJ)
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Fit Results cRc.-rm
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dashed: perturbative spectral function
solid: fitted model spectral function
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Results cRc.-rm

o Quite good agreement:
A close to 1
B small

o Now moving on to the vector channel: Shape of the transport peak
not known!
But: Integral can be calculated

'C"OI‘ISt

= Constant contribution to correlator —L5— is known.
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G”(TT)/G'/’N,,,(TT)
G () (G (7T)
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Fit to small 7T compared to lattice data. Difference = Transport peak!
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cnc.-m}

o Good agreement in pseudoscalar channel

o Differences explained by systematic uncertainties

o Transport contribution visible in vector channel
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Conclusion & Outlook cRc.-rm

o Good agreement in pseudoscalar channel
o Differences explained by systematic uncertainties

o Transport contribution visible in vector channel

Future:
o Use suitable ansatze to fit the transport peak

o Crosscheck using Bayesian reconstruction methods

[arXiv:1807.06315, arXiv:1712.03341]

o Full QCD study required in future
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