- : -y o
. ‘.‘ \ o
g |

"o
. ¥

Transition Radiation

J/P

m: 3.096 GeV/c?
AE: 0.64 GeV
BR(J/Y — e*e): 5.971 = 0.032 %
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m: 3.686 GeV/c?
AE: 0.05 GeV
BR(W(2S) = e*e’): (7.93 = 0.17) x 10-3 %

1 1 3%

« Charmonium: bound state of ¢ and anti ¢ quark
Deconfinement & statistical hadronization in AA collisions

Charmonium measurements in different systems
* pp: reference of AA collisions, suitable for QCD studies
 p-Pb: nuclear PDFs & final state effects

* Requirements
Excellent electron identification
* Trigger to enhance events with high-momentum electrons

The ALICE Transition Radiation Detector:
Construction, operation, and performance
ALICE Collaboration, NIM A881 (2018) 88

J/YP signal extraction in p—Pb J/P and p(2S) signal extraction in pp

N
o
o
o

ALICE Preliminary

pp, Vs =13 TeV
TRD-triggered data
Jhp, p(2S) — e'e’
4.0< p. < 16.0 GeV/c
lyl <0.9

Opposite-sign
+ Same event
+ Mixed events

ALICE, p-Pb SNN =8.16 TeV
inclusive Jiy —e*e”, -1.37<y__
2 < pie <4.0 GeV/c

¢ 1Signal
.Correlated bgkd.
Uncorrelated bgkd.
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Signal(J/y): 9511+ 118
S/B(J/yp): 3.94 = 0.07
SINS+B(Jhyp): 87.1
Signal(y(2S)): 263 + 53
S/B(y(2S)): 0.16 = 0.03

. S/S+B(y(2S)): 6.0

—e— Same event - Mixed events
—— Fit, total
— Fit, residual background

Background rejection: mixed-event technique
Residual background: 1st order polynomial fit function
Significant enhancement of J/ signal with TRD trigger

3.2 34 36 38 4
. (GeVicd)

22 24 26 28 3

Prompt/Non-prompt J/P separation in p—Pb
* Background rejection: mixed-event technique

\ harmonium production measurement
[ midrapidity using TRD-triggered data

Jinjoo Seo for the ALICE Collaboration
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Detector (TRD)
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29<r<3.7m

<X/ Xo> ~25%

Aﬂ Detector

ITS: tracking & vertexing
TPC: tracking & particle identification
VO: event selection

ALICE TRD (Drift Chamber + Transition Radiator)

lification TR cathode pads
amplification | |\ /1)) /11 W) i '
region | " Zin " anode wires

0.7cm { | [/}

* Transition radiation (TR)

* Produced by relativistic
particle (By > 500) crossing
between materials with
different dielectric constants

B\ 1\ cathode wires

drift
region
3.0 cm

_ drift
electrode

* ~ 1 TR photon per electron
with p > 0.5 GeV/c

radiator
4.7 cm
T

L.

2 pion

electron

Electron identification performance of TRD
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* Recording of the temporal evolution
« Separate TR photon and the charged particle

TR photon absorption at the entrance of the chamber
Characteristic peak at large drift time

* Pion rejection factor (inverse of efficiency)
e ~400 at1 GeV/c in p—-Pb

ALICE Preliminary

: e  Residual background: 2nd order polynomial fit

- Based on displaced CEEEENSRS NEwEE-RTE Y A 9 poly

secondarv-deca 8 s 2<p_<14GeVrc, 137<y , <043 _

4 Y + Clear J/y and p(2S) signal
vertex g [l J [}24< mes <36 Gevie?
== fit, non-prompt
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c-Ly,-m Primary vertex Yield ratio of P(2S) and J/P in pp
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pT m ] | ALICE preliminary
L l“ ' " || Inclusive J/p, ¢ (2S), e'e channel, | yl <0.9  BR uncert.:

Xy projection of the flight

distance onto its transverse HI|||| | |||!m“|||i|
momentum vector 0.2

-4-pp, Vs = 13.6 TeV (minimum bias data)
-4-pp, Vs = 13 TeV (TRD-triggered data)
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Inclusive J/p, Y (2S), u'w channel, 2.5 < y <
-4-pp, Vs =13 TeV (EPJC 77 (2017) 392)

Nuclear modification factor

[2] ALICE Collaboration, JHEP 07 (2023) 137

p—Pb, prompt J/v
® ALICE, (s =8.16TeV, -1.37<y_ <043
m ALICE, (5 =5.02TeV, -1.37 <y___<0.43
¢ CMS, s, =5.02TeV, -09<y_ <0
ATLAS, (5 =5.02TeV, -2<y_ <15

p—Pb, non-prompt J/y
® ALICE, s =8.16TeV,-137 <y__
m ALICE, (5 =5.02TeV,-1.37<y_
¢ CMS, s =5.02TeV,-09<y__

ATLAS, (s =5.02TeV,2<y__

Hr

nCTEQ15HQ (Duwentéster et al.)
FONLL + EPPS16

<0.43
<0.43
<0

<1.5

contributions

nCTEQ15HQ (Duwentaster et al.)
reweighted EPPS16 (Lansberg et al.)
EPSO9NLO + CEM (Vogt et al)

| Transport (Du et al.)

Summary
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pp, Vs = 13 TeV, Inclusive J/y, y(2S), e'e channel, |y| < 0.9

e*e channel: 2.2 %

w*u” channel: 11 % ® TRD-triggered data

[ ] NRQCD (M. Butenschdn et al) + FONLL
[ ] ICEM (V. Cheung et al)) + FONLL

BR uncert.: 2.2% $

=

Increasing trend with pr
Results at mid and forward rapidity: agreement within uncertainties

Results at 13 TeV and 13.6 TeV: agreement within uncertainties
Described within uncertainties by NRQCD including color-singlet and color-octet

pt integrated yield ratio of P(2S) and J/¢ in pp at 13 TeV at midrapidity
* 0.242 = 0.04'/(stat.)

+ 0.026 (syst.) (4 <pT <16 GeV/c)
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 Significantly enhanced charmonia signal thanks to TRD trigger
* pp: providing important constraints to QCD for particle production

 p-Pb: suppression of prompt J/P at low pr due to nuclear PDFs effects

 Compatible Rppp of prompt and non-prompt J/ within uncertainties (ot > 2 GeV/c)
 Prompt J/P : EPS09NLO + CEM and nCTEQ15HQ are close to data

* Suppression at low pr mostly due to nPDFs effect
* Non-prompt J/P : Described with EPPS16 parameterizations
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