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Motivation

Charmonia, bound states of c and ¢ quarks, could be a unique probe to
study the hot, dense system created in nucleus-nucleus (A+A) collisions.

T/T, ~ 1/(r)

Different quarkonia states are expected to i Y(15)
“melt” at different temperatures. =

L | %(1P)
Important parts for quarkonia suppression
in heavy ion collisions: J/p(15)
e color screening (1P)
* Recombination te

Jing Chen (USTC)



Data

This analysis uses data from pp and Pb+Pb collisions at 5.02 TeV recorded by
ATLAS in 2015.
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The integrated luminosity of the analyzed samples is 0.49 nb-1 for Pb+Pb
collisions and 25 pb-1 for pp collisions.
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Methodology

Non-prompt ¥ (nS) "

Prompt

Produced from short-lived QCD decays
(including feed-down from other
charmonium states)

Non-prompt
Produced in the decays of long lived
b-hadrons - displaced decay vertex

Pseudo-proper decay time
T(uu) = Lyym(uu) /pr(up)

Corrected cross section d%a(pp = V) B ) = Ncorr,)
dprdy HR)= AprAy X [ Ldt
Ncorr is corrected by acceptance, d*a(pp - bb > ) X B = ut ") = NCOTTJJP
trigger and reconstruction dprdy HE T Aprby x J Lat
efficiencies event by event NPP)
Ncorrlf(np) = L2
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Fit method

Entries / (20 MeV)

Simultaneously fit the invariant mass and pseudo-proper decay
time, and get the number of events from the fits.
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Cross section
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The data are in good agreement with the predictions.




Non-prompt fraction

Non-Prompt Fraction
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an,corr

P(ns) _ P(ns)
NP — aynp,corr p,corr!
Nyms) T Nycns)

The non-prompt fraction has
strong pr dependence and
behaved nearly same in
different rapidities.




Nuclear modification factor

The suppression of charmonium states is quantified by the nuclear
modification factor which can be defined for a given centrality class
as:

R = Ny
A4 (Tyu)oPP

Ny 4: per-event yield of charmonium states measured in A+A
collisions

(T44): mean nuclear thickness function

oPP: cross section for the production of the corresponding
charmonium states in pp collisions at the same energy
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Non-prompt

ATLAS Preliminary

PbPb, s, = 5.02 TeV, 0.49 nb™
pp, /s =5.02 TeV, 25 pb™
non-Prompt J/y, |y| < 2

0-80% centrality

B e L S S s S
:. | | | .:
910 20 30 40

p, [GeV]

To be constant in pr



R

J/Y _
——4A

ly|

Prompt
j: _I T T T TT III|III III|III|III|III|III III_ j:
o 1.4 ATLAS Prellmlnary 4

[ PbPb, sy =5.02 TeV, 0.49 nb™ I
1 oL PP, /s = 502TeV 25 pl’! N

=+ Prompt J/v, 9<p. <40 GeV -

1: 0-80% centrality i
0.8F .
0.6 .
0.4F i -
0.2F . —

O:I 11 | 111 | 111 | 1 11 | 111 | 111 | 1 11 | 111 | 111 | 11 I:

0 02040608 1 12141618 2

M

Non-prompt

T TT T TT T TT III T L I|I II|I II| LI I| T TT T TT
1.4 ATLAS S Preliminary —
| PbPb, |/sy, = 5.02 TeV, 0.49 nb™ ]
{ o[ PP (s= L5102 TeV, 25 ob’! b
"= non-Prompt J/v, 9<p, <40 GeV .
1: 0-80% centrality i
0.8F .
0.6 .
0.4k s .
3 . ——
0:I 11 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | II:
0 02040608 1 1214161.8
Yl

R, 4 is essentially constant as a function of rapidity.
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The production of J /1 is most strongly suppressed in central

collisions
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Double Ratio
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Summary

* In pp collisions, for cross sections, the predictions are
found to be in good agreement with the observed data

points.

* A strong suppression of both prompt and non-prompt
J/¥ and W(2S) mesons is observed.

* For non-prompt mesons, double ratio values consistent
with unity. For prompt mesons, the values are below

unity.
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Non-prompt fraction
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In proton-proton collisions, the values of non-prompt fraction
agreed well between 5.02 TeV and 13 TeV.
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Simultaneous Fits

For Pb+PDb collisions:
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Results for Pb+Pb collisions

< 10 | - - E < 10 | - - E
(ﬂDJ E ATLAS Preliminary 3 (ﬂDJ F ATLAS Preliminary 3
= PbPb |s,,y = 5.02 TeV, 0.49 nb™'- = e PbPb |s,,y = 5.02 TeV, 0.49 nb™'-
> >
=l 1 e Prompt Jiy, ly| < 2.0 E =l 1E Non-prompt J/y, |y| < 2.0 E
2 F o R - - E
o ‘g B o - — ‘g - -
Z ok - _— _ Z L —i — _
2 . & & E - B ™0 E
r #* 7] r —— _———— 7]
- #0-20% —_ 7 - B 0-20% —— —_————— 7
10-25— B 20-40% e = 10-25— B 20-40% e E
F B 40-60% -—""—E F B 40-60% :
[ H#60-80% s [ H#60-80% —
103 =1 - : = 103 = 1 - : =
9 10 20 30 40 9 10 20 30 40
p, [GeV] p, [GeV]
g 08_ T | T |_
= : ATLAS Preliminary ]
S _F H0-20% e
£ 07F moo40% j’be VS = 502 TeV, 0.49 nb™
s F o Ny, ly] <2.0 .
g ocf Moo v E R
o » -809 ]
g e ¥\ 1 NJ/¥:number of | /1
c S . .
- % * $ 1 Npye: number of events measured in
: $ + 1 minimum bias data for each centrality
: 1 class
0.2 + E
0.4 l -
9 10 20 30
p, [GeV]

Jing Chen (USTC) 17



T . ;
AB Side view Beam-line view
Projectile B Target A
—ine - —
s-b [\
T 3 A

The probability per unit transverse area of a given nucleon being located in the target
flux tube is _ R
Ta(s) = f Pa(s,z4)dzy

pa(s, z,) is the probability per unit volume, normalized to unity, for finding the nucleon at
location (s,z,).

Thickness function: Tap(b) = jTA(S)TB (s — b)d?s

Ta(s)Tz(s — b)d?s gives the joint probability per unit area of nucleons being located in the
respective overlapping target and projectile flux tubes of differential area d?s.
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