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J /1) Regeneration
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J /1) Regeneration

Possible heavy quarkonium regeneration from rare heavy quarks:
e J/v at SPS

J/1 in peripheral collisions at RHIC

T at SPS or RHIC

J/1 in p+Pb collisions at LHC

T in p+Pb collisions at LHC

e © ¢ ¢
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@ Canonical ensemble effect
@ Effective volume
© Results from a toy model

© Qualitative conclusions



Canonical ensemble effect

Canonical effect of J/1 production in the statistical model

Statistical model:
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Canonical ensemble effect

Canonical ensemble

@ Canonical ensemble (rare charm limit):
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Canonical ensemble effect

Canonical effect of J/1 production in the statistical model

Statistical model:

, 1
Ng(";r — ENopen + Nhidden

@ Grand canonical ensemble:

Nhidden 1
2
Nopen v

@ Canonical ensemble (rare charm limit):

Nhidden o~ 1
Nopen 4

Microscopic view: V — collision rate = Npjgden.
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Canonical ensemble effect

Heavy quark correlation and the effective volume

VS
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Effective volume

Approach

Set up

@ gluons: Boltzmann distribution

@ charm quarks:

8th +v- Vfc = Cc+g—>c+g

@ parameters:

@

o
@
L
]

0cg =4 mb, isotropic

m. = 1.25 GeV

mg =0

constant temperature T

initial momentum of charm quarks pg
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Effective volume

Approach

# of collisions between ¢ and ¢ in At
ANeen < o

o

o

o

~ correlation between ¢ and ¢

For thermalized charm quarks in volume V

N_Nzo At
Athgn = %g(mc/ T),
where g(z) = 42/;322((222))
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Effective volume

Approach

N_Nzoc At
Athgn = %g(mc/T),

We define the effective volume
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Results from a toy model

Box Test
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Results from a toy model

p, distribution of the charm quark
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Results from a toy model

Short Time
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Short Time
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Results from a toy model
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Results from a toy model

Intermediate Time
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Results from a toy model

Long Time
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Results from a toy model

T dependence
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Results from a toy model

\/Sqo distribution of colliding Q-Q pair
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Qualitative conclusions

Qualitative conclusions

In rare charm events:

© Charm quark correlation, instead of the volume of the fireball,
plays an important role in charmonium regeneration;

© The regeneration of charmonia depends on the temperature
and initial momentum sensitively;

© Regenerated charmonia only contribute to the low momentum
region even if the charm quark distribution is far from
equilibrium.
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Proof of the linear behavior

ANgp x At,
ANgp X 0gps
ANgp x 0gqfy,
ANgp Jg(-\)fg



Proof of the linear behavior

| g |
| e
! ! ! R
A T A
| | - : !
‘ o > | VR \‘
|
Lf ,,,,,,,,,, o
ANgg(t, At,000,040:fg) = ANga(t', At 05,050, fy)

= MNgg(\t, At,00p,04q, f;)

1
1 ANog(t At.ogg. 0gq fe) = ANgg(At. At 0, 04q: fy)



	Canonical ensemble effect
	Effective volume
	Results from a toy model
	Qualitative conclusions
	Appendix
	Back up


