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Fireball Parameters
Constraints from Experiment

RHIC -»LHC

Lifetime and Volume
T ~4.5fm/c » 7.8 fm/c
B, =0.37 - 0.63

V ~ 1100 fm3- 2500 fm3
In agreement with HBT
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Heavy flavour hadron production in a coalescence

plus fragmentation approach from AA to pp
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HEAVY QUARK (initial state)
Fixed-Order plus Next-to-
Leading-Log (FONLL)
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Fragmentation function
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Coalescence lower at LHC than at RHIC
For D°main contribution from Fragmentation
For /\cmain contribution from Coalescence

S. Plumari, V. Minissale et al., Eur. Phys. J. C78 no. 4, (2018) 348

AC/D ratio

In AA collisions:

Only Coalescence ratio is similar at both energies.
Fragmentation ~ 0.1 at both energies.

the combined ratio is different because the coalescence over
fragmentation ratio at LHC is smaller than at RHIC

Therefore at LHC the larger contribution in particle production from
fragmentation leads to a final ratio that is smaller than at RHIC.
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Possible presence of QGP in smaller system.

Assuming QGP formation what coal.+fragm. predicts?

p+tp @ 5TeV
) Tl;pp=2 fm/c Reduction of rise-and-fall behaviour in A_/ D° ratio: **[
FONLL Distributi - By=0.4 ' ' osh
- stribution - RZZ.S fm -Confronting with AA: Coal. smaller w.r.t. Fragm. !
~ o o 07}
- V=30 fm® -FONLL distribution flatter w/o evolution in QGP

-Volume size effect
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=Minijet Distribution (p> 2 GeV)
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V. Minissale, S. Plumari, V. Greco,
Phys.Lett.B821 (2021) 136622

pp collisions

0.6

.0:0’ :O:0,0
S
o

0.5

T
R D e g
ottty
aseesttatotets
et

5

3L L+fragm. | i
0 fgm, B JFLHC: pp @ 5.02 TeV 3
f —-— coal. 1t ]
10° - R
E

d*o/(dpy dy) (ub GeV™'¢)
S
|l |c

L L L L L

& ADCALICE ]
O+ A/D : LHCbpp 7 TeV, 2<y<4.5 4
o Dleg: ALICE :
A /D coal +fragm. 7]
-- Achg fragm A
== D/D" coal.+fragm. 7]
-- Dle0 fragm. i

041
New measurements of heavy sl
hadrons at ALICE: B AU S . R ~ . - =
- = /Dratio, same order of A /D°: 02 [ T . ?—-_ﬂ= _________________
coalescence gives enhancement 0.1 .
] LLHC: pp @ 5.02 TeV
- very large Q /D°ratio, our model 1) PSP i AP S PPN B B [
¢ . o 1 2 3 4 5 6 7 8 9 10
does not get the big enhancement pr [GeV]
RN AR RN RN LR R AR ANERRS RRRR RN RARE R e 045 S E ' T T T T T T
[ s BRunc. o 1 [ — gcg'ggg'}_+_‘mgn;+' 7 a : ALICE Prefiminary ' viaias |
4} —®— ALICE pp 5TeV i | — m§D>3000- MeV PDG res. Jo40 0 10_1 L pp. Vs=13TeV, |y| <05 = Monash x BR
L coal.+ragm. B3 Q) coal +fragm. So E Data CR-BLC
d0.35 % _2: Catania (coal.+fragm.) x BR mmMode 2> BR
X 10 E - Catania (coal.+fragm.+res.) x BR
= 4 J030 F 1 QCM x BR
0,0 0,0 5109k
E. /D | Q. /D" {o2s x
s J& 4 4020 S10*F
] m -
% 1 10_5 E
! i 10k
E  BR(Q — Q') = (0.51+ 0.07)% [EPJC 80, 1066 (2020)]
L | i | 1 | L | L | L | L
0 2 4 6 8 10 12 1

[ GeV/c




Implications, developments and outlooks:

Bulk evolution
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Heavy quark evolution

field interaction

€-3pz0

p“@MfQ(x,p)ZC[fq,fg,fQ]

collisions

nz0

The Relativistic Boltzmann transport eq. simulations
give us the parton distribution of charm and
bottom, and allow us to extend the study of the

impact of hadronization.
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Coalescence give an enhancement to the
v,(p;) of final hadrons compared to the

charm v, (p;).

Sambataro,Sun,Minissale,Plumari,Greco(in preparation)
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MULTICHARM
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The large A_production has effects on the R,
of D°, because of the charm conservation
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Electrons from semileptonic B meson decay with a
coal + fragm model for B meson production

Sambataro, Minissale et al.(in preparation)
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Yields of multicharm hadrons similar to SHM in
PbPb, possible effects with system size and on
the distribution vs p_ are under investigation.

A baryon like Q__formed only by heavy quarks
can give insights on the baryon wave function
and the potential V_(r,T) between quarks.
Enhancement for single charmed baryons as
seen in pp collisions.

Minissale, Plumari, Greco (in preparation)
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