ALICE

Measurements of prompt and non-prompt J/y production
in Pb-Pb collisions at 5.02 TeV with ALICE
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Outline

ALICE

e Introduction and motivation

e Results

* Inclusive J/y production in pp and Pb-Pb collisions

* Prompt and non-prompt J/yy nuclear modification factor R,

* Summary and outlook
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J/y as a probe of the QGP

ALICE
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* The prompt J/y reflects the dissociation and (re-)generation contribution in QGP

* Non-prompt J/y can study the beauty quark and medium interaction
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Measured prcan be down to 0
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J/y pr spectrum in pp and Pb-Pb collisions at 5.02 TeV
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» First measurement of inclusive J/y production at pp 5.02 TeV, pr down to 0, new measurement consistent
with ATLAS and CMS
» The statistical hadronization model describes the data at low py, while the transport model agrees with

data for all pg
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J/y R, in Pb—PDb collisions at \/syy =5.02 TeV

ALICE
E r . . . I . . . . I . . . . I . . . . . } B T T T T | T T T T | T T T T T T T ] 9 % E E
g ALICE Preliminary, Pb-Pb, |s,,, = 5.02 TeV @ B ALICE Preliminary | é‘ =
2 Inclusive Jhy, ly| < 0.9 e Data (2018) 7] o | Pb-Pb {syy =5.02 TeV —] S D> g )
L TM1 (Du et al.) . ; -
p,>0.15GeV/c TM2 (Zhou ot a1 i Inclusive J/y lyl < 0.9 ) 25<y <4: | e g_ = v
B [ | Comover (Ferreiro et al.) ] B ¢ Data 0-10% ® Data 0-20% | == LI
- SHM (Andronic et al.) . TAMU TAMU (:‘2 = a
B 1 S Pow
E] & - SHM SHM | meRE
[ g p 05
o i -— sfgm
= m ~ E] S— _ - N ) Z,
B = - Sw 5
] . —E—_E_ﬁ_lﬂ_ i - 5 4§ =
I Ly = 19.4 nb™ (pp) 2 i — - 3 A= b
B Ly =93 llb-1 (Pb-Pb) . B — -—-F-—d:l:mt- = . NN :
(SIS,
00 1 L . L 160 . . . . 260 i . L . 360 . . i L 400 O 1 1 1 1 | 1 1 1 I I I I I I ‘ 1 1 1 S 5 z S
N 0 5 10 15 20 ;*‘i 2
part P, (GeVie) L&Sx
(A
AN —
)]
o0

» The evidence of the (re-)generation contribution mainly at the central collisions and low py
» The statistical hadronization model can describe the data at low pr, while the transport model agrees with
data in whole measured pr -region
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Prompt and non-prompt J/y cross section
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e Prompt J/y can be described by the NRQCD+CGC and ICEM calculations, while non-prompt J/y
agrees with the FONLL prediction
e ALICE results are compatible with the CMS and ATLAS measurements
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Non-prompt J/y fraction in Pb—Pb collisions
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» The slight centrality dependence hints at an increasing contribution from (re-)generation towards most

central collisions for prompt J/y

» ALICE extends non-prompt J/y measurement at the LHC down to py= 1.5 GeV/c
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» ALICE extends the prompt and non-prompt J/\y measurements at the LHC down to pr=1.5 GeV/c
» The results are compatible with ATLAS at higher pr
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» Prompt J/y Ry, increases towards more central collisions, points to an increasing contribution from
(re-)generation

» Non-prompt J/y is more suppressed in central collisions, expected from heavy quark energy loss in the
medium
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prdependence of prompt and non-prompt J/y R, ,
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» Prompt J/y Ra, increases from semicentral to central collisions in the lowest p intervals

Y

The suppression seems stronger in central collisions compared to the semicentral at high p for both
prompt and non-prompt JAy Raa
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J/y R, , comparison with models
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» Similar trends for non-prompt J/\y and non-prompt D% R s

» Non-prompt J/y Ra s described by models implementing collisional and radiative energy loss for pt > 5
GeV/ce
» Prompt J/\y Rpa agrees with the SHMc prediction at low py
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Detector upgrades with Run 3

ALICE
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Machine learning analysis method for ALICE Run3
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» The signal-to-background ratio improved significantly by using the machine method
» Three components (prompt, non-prompt, and background) approach will be used for Run 3
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Prospects for the J/\v measurements with Run 3
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Run 3 can extend non-prompt J/y measurement to the very low pr, the precision of the measurements
will be significantly improved
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Summary

ALICE

» Prompt and non-prompt J/y are measured in Pb-Pb collisions at \/Syy = 5.02 TeV
* Dominant contribution from (re-)generation in central collisions and low pt for
prompt J/y
e  Strong suppression is observed for non-prompt J/y, as described by the energy

loss models

» The precision of the measurements will be improved significantly with Run3
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ALICE

Thanks
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