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B Why the suppression ?

[1 Color screening prevents formation of bound states
(Matsui and Satz, Phys. Lett. B 178, 416)

[0 Dynamical counterpart: Scattering with hard deconfined
gluons in the plasma breaks up bound states
(Kharzeev and Satz, Phys. Lett. B 334, 155)
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Ye 0.99 1.00 b 1.14 1.16

)’ 0.98 1.00 T’ 1.14 1.15

B Dissociation temperatures for charmonium in good agreement with lattice QCD

B Mass variation — Difficult comparison with lattice QCD

B Dissociation temperatures do not vary significantly with different quark masses.

15/29



More masses: B,

16 /29



More masses: B,

7000 = T ' T ' T ; : : : . . :
L — — i 7400 | o—o M=14GeV m =43 GeV ||
B e M =16 GeV m =4.7 GeV B’ oo m=14GeV m =47 GeV
6800 — c ~-m=14GeV m=4.7GeV N [ o—s M=16 GeV m =4.3 GeV
- —— MG=16 GeV'm,=4.3GeV | 200~ e M=16GeV m =47 GeV ||
— m=14GeV m =4.3 GeV - -
6600 — i H
1 7000 |- .
; - | ’>-\ B e Ea g 7
[} a S5 5 588888
S 6400~ 1 2 es0| - oa .
= 6200 - =660 1
6400 — —
6000 — —
- i 6200 [~ B
5800 — — L i
I | I | I | 6 ! | ! | | | |
1 15 2 00%.7 0.8 0.9 1 11
T, TIT,

16 /29



More masses: B,

7000 T T T ; : : : . . :
L | 7400 - o—o M=14GeV m =43 GeV ||
B — M=16 GeV m,=4.7 Gev B’ m =14 GeV m =4.7 GeV
6800 - ¢ m =14 GeV m,=4.7 GeV I c o M=16GeV m,=43 GeV
- —— MG=16 GeV'm,=4.3GeV | 200~ e M=16GeV m =47 GeV ||
— m=14GeV m =4.3 GeV - T
6600 | c .
7000 .
S 6400~ 1 S 680 .
6400 |
6000 |— /\JL\‘\\ |
I 6200|- _
5800 | | I
| | | 5 | | |
1 15 2 0097 038 0.9 1 11
T, T,

Dissociation temperatures (1'/1)

cb be m.=1.4 GeV | m.=1.4 GeV | m.=1.6 GeV | m.=1.6 GeV
mp=4.3 GeV | mp=4.7 GeV | mp=4.3 GeV | mp=4.7 GeV
B. 1.87 1.90 1.99 2.02
XB. 1.05 1.05 1.06 1.06
Bl 1.03 1.04 1.04 1.05
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R(0) — Value of the radial wave function R(r) in the origin

B For example.. (G.T.Bodwin et al., Phys. Rev. D 51, 1125)

O Vector (S wave): F2 = 32JXC|R(O)|2
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QGP

Results

Spectral functions

Definition
Wave functions
Spectral Functions:

J/b

Spectral functions: Y«

Spectral functions: B, ¢

Spectral functions: P
wave states

Summing up...

1

e, T) = 2 ImGiaa() = 10 Las | P8~ B2) =

= F} 0w — Ey) +0(w — s0)Fi,

B Non-relativistic QCD:
Firn =10 ] jar | m)[?

= f(IR(O)%, [R'(0)?)

R(0) — Value of the radial wave function R(r) in the origin

B For example.. (G.T.Bodwin et al., Phys. Rev. D 51, 1125)

O Vector (S wave): F2 = 32JXC|R(O)|2

) Scalar (P wave): F2 = -|R'(0)|*;
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B By integrating Schroedinger’s equation — Radial wave functions
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Wave functions

15

u(r)

05H,

— T=08Tc
— T=11Tc —
— T=12Tc
— T=13Tc
— T=14Tc

0.5

-0.5

T T
— T=08Tc

r (fm)

B From the radial wave functions R(r) — R(0), R’(0)..

u(r)

By integrating Schroedinger’s equation — Radial wave functions
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By integrating Schroedinger’s equation — Radial wave functions
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Broadening of the bound state peaks added 'ad hoc’ (I' = 100M eV)
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B Broadening of the bound state peaks added 'ad hoc’ (I' = 100MeV)
B Kinematic corrections to the scattering contribution — reproduce correct < w?

asymptotic behavour of perturbative QCD
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Spectral Functions: J /)
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B Broadening of the bound state peaks added 'ad hoc’ (I' = 100MeV)

B Kinematic corrections to the scattering contribution — reproduce correct < w?

asymptotic behavour of perturbative QCD

B A direct comparison with lattice QCD results is very hard to realize.
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Spectral functions:
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B Fundamental state survives beyond 7T,

B Radial excitation dissociates around I,
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Spectral functions:
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B Fundamental state survives beyond 7T,
B Radial excitation dissociates around I,
B Fundamental state peak decreases gradually as temperature rises beyond 7.

B The peaks shift as the mass changes with temperature
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Spectral functions: P wave states

0.008 —

004 T I T I T T
— T=09T,
0.006

0.03{~
Xe
N, N§
= 3 0.004
151

0.002

a(w)/w
o
S
I

0.01—

0 . 7
w (GeV)

0 35
w (GeV)

24129



Spectral functions: P wave states
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O Immediate extension to lattice data for Ny # 2

B Comparison with other results:

[1 Dissociation temperatures — Consistent with lattice QCD
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Wong’s prescription for the potential
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Wong’s prescription Il
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From which

o

0o T) = [F\(7, T) — U\(7, T)] + U\ (7, T)
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