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Heavy flavors in heavy ion collisions 2

 Open heavy flavors (HF) quarks — ¢, b — are produced QGP
early in the collision; masses above QGP temperature d

 HF in heavy ion collisions are sensitive probes to energy
loss mechanisms and QGP transport properties
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ATLAS muon: arXiv:2109.00411
ATLAS J/y: EPJC 78 (2018) 762
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e (Good agreement from several measurements of different
collaborations, using muons, D’s, J/W as a proxy for HF
Eiitial Enal < Einitial

e Sensitive to only part of the HF momentum —> need of
fragmentation function and decay kinematics to get HF scale
( model dependent )


https://arxiv.org/abs/2109.00411
https://link.springer.com/article/10.1140/epjc/s10052-018-6219-9
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https://link.springer.com/article/10.1140/epjc/s10052-018-5950-6

b-jets from semi-leptonic decays

¢ b-fraction estimated using template fit method on muon pr-rel distribution
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b-jets vs inclusive jets in pp collisions 5
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* (Good agreement found between data and simulation in the ratio P [GeV]

 Comparison to CMS results consistent within errors
* Ratio consistent with flat within uncertainties, relevant for Raa modification interpretation



b-jets vs Inclusive jets in Pb+Pb collisions
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Nuclear modification factor, Raa, measured for b-jets and inclusive jets:

 Similar suppression in peripheral collisions

* b-jet found to be less suppressed than inclusive jets in central collisions
* Both calculations capture the Raa difference

* LIDO calculations reproduce well the measured Raa



b-jets vs Inclusive jets in Pb+Pb collisions
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Similar suppression in peripheral collisions

b-jet found to be less suppressed than inclusive jets in central collisions

Both calculations capture the Raa difference
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b-jets vs Inclusive jets in Pb+Pb collisions
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Ratio of nuclear modification factor, Raa, between b-jets and inclusive jets:

 Smaller systematic uncertainties than Raa, systematic uncertainties which are shared cancel in ratio
* Ratio consistent with unity in peripheral and ~20% above unity in central collisions
* Dali et al, calculations reproduce well Raa ratio



b-jets vs Inclusive jets in Pb+Pb collisions ?
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Ratio of nuclear modification factor, Raa, between b-jets and inclusive jets:

 Smaller systematic uncertainties than Raa, systematic uncertainties which are shared cancel in ratio
* Ratio consistent with unity in peripheral and ~20% above unity in central collisions
* Dai et al, calculations are able to reproduce Raa ratio better than LIDO



But interpretation is not so direct

b-jets vs inclusive jets

10

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2023-009/
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Large contribution from gluon-splitting

O b-jets are sensitive to quark mass but also flavor

o different fragmentation than direct b production
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° (dominated by quarks) can

help in isolating the mass effect
o Caveat: different R and centrality, spectra



HF muon palir selection

E. Norrbin & T. Sjostrand: EPJC 17 (2000) 137
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https://link.springer.com/article/10.1007/s100520000460

Back-to-back yield extraction ATLAS-CONF-2022-022 12
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-022/

HF pair azimuthal correlation — yields
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e Larger suppression on back-to-back HF pair production in central wrt. peripheral

e Same-sign and Opposite-sign pairs have a similar trend


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-022/

HF pair azimuthal correlation — width ATLAS-CONF-2022-022 14
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 Comparable width between different centralities and between Pb+Pb and pp

» Centrality-independent width indicates small angular deflection.
In weakly interacting picture: important role of radiative energy loss


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-022/

Summary

b-jet Raa measured by tagging semi-leptonic decays
* b-jet in central collisions were found to be less suppressed than inclusive jets
HF pair azimuthal correlation measured with muon pairs
* No significant broadening observed in the azimuthal correlation

1.8

—l
(@)

Inclusive jet
—h
N

/R

b-jet
R AA AA

O
oo

O
ov

_ LIDO model

- —Daietal.

|
o [ -
- 1 —®

 ATLAS Internal

—_anti-k, R =0.2 jets, IyI<21
- Pb+Pb 2018, 14(1 7) nb™’

- pp 2017, 260 pb

Centrality 0-20%

VSNN =5.02 TeV

T T

80 100 120 140 160 180 200 220 240 260 280

pT[GeV]

Width

0.5

" ATLAS Preliminary
"~ Pb+Pb 5.02 TeV, 1.93nb™
"~ pp 5.02 TeV, 0.26fb

T T | | T T | T .
Same-sign pairs

pi’b>4 GeV

j} i (I

_ O Pb+Pb

0 pp
pp central value

l | | | l

% -

0 20 40

60
Centrality [%




Th dl k yOU ' more results at: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavylonsPublicResults le
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New and more precise results coming for RUN3 data!
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b-jets muon fragmentation
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b-jets pp cross-section
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b-jets Raan CMS comparison
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Hadron to muon smearing in Pythia
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