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Charmonia studies in heavy ion collisions

ALICE

e cC pairs created within hard partonic interactions
* Depending on medium temperature :
= CC pairs may be dissolved (suppression)

e Possible recombinaison due to energy in c.m.

e Processes quantified through nuclear modification factor :
NEP
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J/y suppression in ALICE
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MUON spectrometer Run 2

Muon tracking and vertexing limitations due to the front
absorber :

ALICE

4+ Energy loss : modification of track transverse
momentum

Magnet Muon filter

4+ Multiple Scattering

4+ No tracking station before the absorber
I "l "||| _____________________
Absorber

Tracking chambers Trigger chambers




Muon Forward Tracker

ALICE

e |nstalled between ITS and the absorber

 Designed to obtain high spatial resolution

e Five double sided disks composed of 236
silicon pixel sensors

ALICE-TDR-018
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MUON spectrometer + MFT Run 3

ALICE

Improve tracking precision and vertexing capabilities :
4+ Distinction between primary vertex and secondary vertex

4+ Known muon entry angle .
yand Magnet Muon filter

= Better mass resolution
: ! I I ! N
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ALICE

Matching studies between MFT and MUON spectrometer




Matching in Global MUON

ALICE
e Global MUON : MFT-(MCH-MID) Matching achieved over 5 parameters :

4 Matching MCH and MID XY, ¢, tan(4), Q/pr

4 Tracking in MFT standalone

Magnet Muon filter

4 VICH-MID track extrapolated to first MFT disk before
absorber
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Global MUON matching assessment tools

e Assessing the matching performances :

N
. : True
+ Pairing purity Ppiring = N.
ec
N
.. .o Rec
4+ Pairing efficiency Epairing = 7
Pairable
N
. .. true o True
+ True pairing efficiency ¢, = N
Pairable
N
o o ake Fake
4+ Fake pairing efficiency €£airin =
s NPaimble
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True : Track that have
correct MFT-MCH
pair association

Rec : Reconstructed
Global MUON track

Pairable : track that
have been correctly
reconstructed by both
MFT and MCH and
comes from the same
generated track



Developing assessment tools

ALICE

)(2 calculated between MFT and MCH parameters

e Test with simple simulation
P P — NTrue X, y, ¢, tan(d), g/ py
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Developing assessment tools

ALICE

N )(2 calculated between MFT and MCH parameters
Rec

— x, y, ¢, tan(d), g/ py

No . Global Muon Track Pairing Efficiency (3.0 < 1< 3.6)
Pairable —, 13

e Test with simple simulation
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Developing assessment tools

ALICE

)(2 calculated between MFT and MCH parameters

clrue NTrue X, y, @, tan(A), q/pT

pairing

e Test with simple simulation
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Matching performances with Machine Learning

ALICE
e |In development : matching based on Machine Learning (ML) to minimise effects on muon path inside the
absorber
e Neural network with Tensorflow :
+ Input layer : coordinates for MFT-MCH tracks and y? score associated Correct matches

Bad matches

4+ Output layer : score of a correct match
Matching based on y~ Matching based on ML

| Background
600 e Signal 600 -
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Count
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ALICE

Vertexing and charm/beauty separation studies




How do we separate prompt and non-prompt ?

ALICE

* Pseudo proper decay time 7, used at forward

rapidity :
P 4 B (ZJ/l// o thx) ' Mf/l//

T =
P

4

e Calculation of distance between primary vertex and
secondary vertex (presented at QGP France 2021)

ALICE-TDR-018



https://indico.cern.ch/event/887304/contributions/4409967/attachments/2276332/3867129/rsadek_QGP21.pdf

How do we separate prompt and non-prompt ?

ut ALICE
* Pseudo proper decay time 7, used at forward e
rapidity :
(ZJ/l// o thx) ' Mf/l//
T =
Z drof
B0
pZ = CT@SOQ })U/l(L
e Calculation of distance between primary vertex and X

secondary vertex (presented at QGP France 2021)

ALICE-TDR-018



https://indico.cern.ch/event/887304/contributions/4409967/attachments/2276332/3867129/rsadek_QGP21.pdf

How do we separate prompt and non-prompt ?

w+ ALICE
* Pseudo proper decay time 7, used at forward e
rapidity :
B (ZJ/l// o thx) ' MJ/{//
T P g nad©"
- P 50 prt
e Calculation of distance between primary vertex and X
secondary vertex (presented at QGP France 2021)
ut
E j\[J)/thaprompt , 0<p <1GeVic § 1<p <2GeVic E ) 2<p <3 GeVlc -
10° 3 - JnyfromB ALICE Upgrade 10° E 10° E H
{1  Background | : L. =10 nb" : - :
10° - — Total (S = 5.5 TeV

0-10% Pb-Pb

ALICE-TDR-018
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https://indico.cern.ch/event/887304/contributions/4409967/attachments/2276332/3867129/rsadek_QGP21.pdf

Toward charm/beauty separation

ALICE

e Exemple on an analysis :

1 8000 | | | | | | | | | | | | | | | | |NJ/‘|’| = 6|239|8 i |500 | | | | |
4+ Prompt charmonia embedded 16000 e e e
production : 14000

= pop at 200 GeV

= 4 J/ywand 2 w(2S) per event

4+ Study of 7, distribution in dimuon  **®

channel : e | | -

210 — Zon) - M S e e
- ( JIy vtx) JIy 2 2.5 . 4 4.r?lass (GeV/c2)5
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Study of prompt charmonia Monte Carlo

ALICE

e Observation of background . .
much higher than the signal '

t, - dimuons signal
t, - background

= Explained by number of 4
JIyand 2 y(2S) per event w
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Study of prompt charmonia Monte Carlo

ALICE

e Asymmetry study by comparing true and fake tracks

e y* matching distributions for tracks matched in MFT-(MCH-MID)

[ Track type O - [ Track type O

104+

102j

True tracks Fake tracks

1034

102

1014

100+

0 10 20 30

)(2 )(2

Arbitrary )(2 cut > 35 to remove most of fake tracks but conserving most of true tracks

50




Study of prompt charmonia Monte Carlo

e Truetracks y* < 35 and true
tracks ¥ > 35

® )(2 cut > 35 removes fa ke o f 1::2%2:32 §z§§§ Median: -0.14170
: ] | Mean: 15.12800
matches to Ap, distribution edion: 1240063
103 - MFT-MCH-MID
An — phec _ M 107
P, =D P
1012
1002




Study of prompt charmonia Monte Carlo

e True tracks y* < 35 and true
tracks y* > 35

1044 == Iradli typegz x2<255> Mean: 0.01049
1 B Track type X2 > edian: 0.
e v?cut> 35 removes fake '
Median: 0.03174
matches to App distribution
1032
102+ MFT-MCH-MID
A - NEC - /] :
Pr =P 1%
101?
100‘E uﬁ

—-2.0 —-1.5 —1.0 —-0.5 0.0 0.5 1.0 1.5 2.0
Apr




Study of prompt charmonia Monte Carlo

e True tracks y* < 35 and true
tracks y* > 35

: 2
: o Track type 0 & x“ <35 Mean: 0.00170
| B Track type 0 & x2>35 Median: 0.00001

e v’ cut> 35 removes fake
matches to Ay distribution

4 Mean: 0.45452
E Median: 0.48069

103E

MFT-MCH-MID




Study of prompt charmonia Monte Carlo

e Combinatorial background
removead

e ¥ cut > 35 suppress fake tracks

= Symmetry observed in prompt
charmonia MC as expectea

ALICE
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Conclusion and perspectives

| ALICE
e Matching performances

4+ Global MUON matching assessment is on going

4+ Encouraging results for matching based on Machine Learning compared
to y* based method

e \ertexing performances

4+ First studies with tracks matched with MFT-(MCH-MID) on Monte Carlo

4+ Assessment for 7, distribution in prompt/non-prompt charmonia pp and
Pb-Pb simulations
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