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Motivation

* |t takes much longer time for quarkonium to be formed in QGP
compared to in vacuum.
T. Song, S. H. Lee, and C. M. Ko, PRC 87, 034910 (2013)

* Nuclear medium effect after QQ production and before quarkonium
formation is not well known.
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2.1. Color evaporation model
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Color evaporation model in QGP

In vauum

ONN-charmonium —

[Z7P dM f,+(M)

2m,

1
mp =ﬁ’zC+EV(r= 0, T =0)

foc(M): M distribution of c¢

In QGP

ONN-charmonium —

2me(T) x
[7meD am £ (m)

1
m; = m, +EV(1‘ =0,T)

m, : charm quark mass in pQCD (PDG)

m, : charm quark mass from charmonium

spectroscopy in potential model (M, = my)

f= (M) : M distribution of cC
at charmonium formation time in QGP

CBM 2014 9



Comparison of $(0,T) and m,,,
from QCD sum rule & Schrédinger equation

S. H. Lee, K. Morita, T. Song, and C. M. Ko, PRD 89, 094015 (2014)
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m,. from lattice free energy

decreasing m . with T
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2.2. /= (M) from Langevin equation
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p dependence of K, and K; from pQCD
G. Moore, D. Teaney, PRC71, 064904 (2005)
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Quarkonium formation time
T. Song, S. H. Lee, and C. M. Ko, PRC 87, 034910 (2013)
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fo= (M) at formation time in QGP

8.0x10"
T=1.0T, T=1.1T
- - --initial (Pythia) A - - - -initial (Pythia) |
‘_> 6.0)(104‘ Tftlrmzo'62 fm/C__ Tform=3'05 fm'!C_
()]
> . for
W
5 . 2nTD = 3
o 4.0x10 -+
10
(&
o)
L 2.0x10%-
=
=
Z
00 I T T T T T I T T . I

3 4 3 6 3 4 S 6
Invariant mass M (GeV)

2014-05-28 CBM 2014 16



char

o(T)/s(0)|

Results

181 * Decreasingm, with T
1.6 1 - .
o] | ] suppresses charomina
L R - - - threshold change formatlon

104 - = « « cc distribution | _

s change e Softened cc spectrum,
-0 ot -

06— 1 foz (M), enhances

044 Tt ] charmonia formation
0.2- e i
ol * Asaresult, charmonia
1.00 1.05 1.10 1.15

/T,

Lower lines for 2nTD = 3
Upper lines for 2nTD =1

production is suppressed
about by a half.

CBM 2014 17



about J/W

* 50 % of charmonia produced at 200 GeV in p+p
collisions are J/W in vacuum.

* J/W is the only charmonium that survives in QGP.

e J/W vield in p+p collisions in QGP is similar to that
In vacuum

* About 40 % of J/W come from the decay of ', ..

* Taking it into account, J/W yield in p+p collisions
in QGP is larger than that excluding the feed-
down contribution.
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Summary

Using the color evaporation model, charmonia production at
200 GeV in p+p collisions is calculated in QGP.

Charm quark mass decreasing with temperature suppresses
the charmonium production.

The invariant mass of c¢ pair which decreases in QGP due to
scattering enhances the charmonium production.

As a result, charmonium production is suppressed by a half in
QGP.

However, J/W production is not suppressed, because it is the
only survived charmonium in QGP, and some of them are
produced by the decay of excited states.
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