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Baseline

Motivation
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Baseline

B, in Vacuum

with

= m/12
o = 0.2 GeV?

ch(ls) = 6.36 GeV
ch(lP) 6.72 GeV
mBC(gs) = 6.90 GeV
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Baseline

B, cross section

Particle | M/GeV T'/keV dopp/dy

J/y | 3.09 93 3.4 ub(1.96 TeV)[?]

BY | 6277 0.00000145 15.5 nb (1.96 TeV,p; > 6 GeV)[?]
T(1S) | 9.460 54 30.36 nb(1.8 TeV, p; < 16 GeV)[?]

Pythia simulation(4 x 10® events):
m dop+(1.96TeV,py > 0)/dy ~ 2.7ub(< Experiments)

OB+ (pt > 6G€V)
op+(pe > 0)

2
7
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Baseline

Estimation for LHC energy:
dUB;r dij

ay (2.76TeV) ~ 4 x

(p: > 6GeV,1.96TeV) = 62nb

which gives the ratio

do/dy(B.) 62nb
do/dy(b) — 20ub

3.1x 1073 (7)

consistent with estimation based on CDF measurement|?, ?]

Bt
9B _ g 0gt106 103

o(b)
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Baseline

Suppose the distribution is in the form of

do gy P -
ay )P (1 - 2)(1??)) ®)

From Pythia simulation, we can also estimate:

(p?) = 25.1GeV? n ~ 4.165 (9)

The heavy quark production cross section is estimated from
experiments as

docz

= 620ub 10
a b, (10)
D% g0, (11)
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Statistical Hadronization Model

Statistical Hadronization Model (SHM)
The original Formula of SHM (balance equation)[?]

NZT = *ch”‘ + e N (12)
where
N&r . 4 of directly produced charm pair. (13)
g : fugacity of charm and anti-charm. (14)
NI . # of thermal charmed mesons due to g.c.e. (15)
N . 4 of thermal hidden charms. (16)

Main Parameters: T', g.
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Statistical Hadronization Model

Event by event effect

N = fchtthchth (17)
X ~ P\ (18)
(X) = X (19)
(X% = )\()\+1):)\2(1+§) (20)

An updated version of the balance equation [?]

N = fch“L+gc(1+ Ly

NCC

Main Parameters: T, g, V. UNIVERSITAT
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Statistical Hadronization Model

Parameters of SHM

The parameters were fit in the following form|[?]

1
T = Ty — 22
o 1+ 26— 04{15 In ééva ’ ( )
with
Tim = 164MeV, (23)

at LHC energy, we take T' = Ti;,.
The volume is fit at LHC energy as Vay—1 ~ 4160fm3.
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Statistical Hadronization Model

SHM with B, meson

The balance equation

) 1 1
N&r = Zgo(N2+ g N ) + g2(1 + —— N2
2 Ncé
; 1 1
dir th th
NbBW = §9b(Nob N ) (1 Nbb)N
Rough estimation
. 1
NE" = 50eNod = ge=32
th
No, _ 9N, gee~Mpe=Mp)/T _ e g 107
Ndir Nt ‘ 445
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Statistical Hadronization Model

Solution (only B} (J = 07) considered)

g = 31.1

g = 2.39x108

Ny = 0.59617 = 98.3% - N&"
Np+ = 0.00669 = 1.08% - N§"
Nys; = 0.00569 = 0.60% - N&"

p
Ndir - = 0.60854

Np
e = 1.1% (24)
d
Nig'
N o 62 b
Ndir T i T 50 ub 0.3% o6E '“
bb bb UNIVERSITAT
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Transport Model

The Transport Model

For B. meson:
Oy +7-V)fp, = —afp. + 8 (26)
For the fireball:
0,T" =0 (27)

with EoS of ideal gas of partons and hadrons in Bag model.
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Transport Model

Dissociation rate

o = E/Mckupuag-wc—%c(s)fg(k“,UuaT)
1 B3k 433, d3:
b= 3 / (2r)32E, (2n)2E, (2n)P2E, " trerBete(s)
Fol o, @) fo( @, 7, 8) 2m) 0D (0 + b — @ — g2) (1 + fy)
where

(w/e —1)3/2
Og+Bc(1S)—=b+e — AO'(L:ZJ/T

Ay = (21m)/ 27/ 29 '
0 ME G(gETQ{E
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Transport Model

Lifetime of B. due to gluon dissociation
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Transport Model

Cornell Potential at Finite Temperature

[1v2 Vi, T)] W(F,T) = Ey(7,T)

25 FeRTyei? ,_,.’;h'la“-‘l’!j”i ll ﬂ
2 fé;-/w—'”““ e m V = F Free energy;

m V = U Internal energy.
fim— ' : U=F+TS

1 f Ro"? 1,98 ¢
05 1 15 2 25 3 35 4 45 5

Figure: Free energy of heavy
quarks by LQCD.
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Transport Model

Radius of B, at finite temperature
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Transport Model

Centrality dependence of R4

- 12.5
15
12.0
10 | 2 Regeneration J15
2
o
V=U 141.0
51
10.5
Initial production
o ——————— H0.0
I . I . I | . | . |
0 200 400 O 200 400
Npart
QyQ
Raq = Naa o 27 GOETHE 3
NeoulNpp — o(QQ) NIV ERSITAT

19/27



Transport Model
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Transport Model

Mean p%
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Transport Model

Momentum dependence of R4
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Transport Model

Momentum spectrum
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Transport Model

Spectra of different states b = 0 fm
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Transport Model

Effective temperature

an _ 4B/
dp
V=U V=F
Regeneration 567 533
Total 569 534

Table: Effective temperature Toq/MeV of B..

(30)
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Transport Model

Elliptic flow at b = 8.4 fm
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Conclusion

Conclusion

m Enhancement of B, production is expected at LHC energy,
which can verify the regeneration mechanism directly.

m Contribution from the excited states are sensitive to the heavy
quark potential.

m Less regeneration at low pr relative to thermal production
may suggest dissociation of the regenerated quarkonia.

m B. meson carries the information from the fireball like
temperature and flow.
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