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Heavy flavor jets

vs isolated HF hadrons INn medium
» Parton shower » Penetrating probes
» Hadronization > t(b,c) <t,(QGP) = produced early
» g/g discrimination » m(b,c) » T(QGP) = negligible QGP production
PbPb
QGP
—_— formation § Z.
' — ! b/c p———— <X
Q TS~
h
in vacuum in the QGP
PbPb
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What do we know from b jets?
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b tagging
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b-jet tag efficiency
CERN-CMS-DP-2024-066
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https://iopscience.iop.org/article/10.1088/1748-0221/13/05/P05011/meta
https://cds.cern.ch/record/2904702

Muon tagging

Depends on

» Charged leptons
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https://link.springer.com/article/10.1140/epjc/s10052-023-11427-9
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b jet energy loss in medium (jet quenching)
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» b-jet  CMS PRL 113 (2014) 132301


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.132301

2 b-jet 2

Neyt dp;dy

cent

b-jet

b jet production at 5.02 TeV

/;-jet .
RA =

Larger R,, = smaller energy loss

b jets are less quenched than inclusive
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https://link.springer.com/article/10.1140/epjc/s10052-023-11427-9

1/N dN/dx,

b dijet asymmetry

CMS JHEP 03 (2018) 181

R=0.4
— sub lead
X, =P Py
oo Increased imbalance in central PbPb
= another signature of jet quenchin
9 Jetq g PbPb - pp
b dijets comparable to inclusive KoL e TN (S.OZTéVh;t’spb_’OM
T i — I— ‘.‘Ofl..*fb..g‘t,’(.).z..T?Y.'?p?m 2 30-100% 414300 40.02
0-355—CMS Incluswe dijets CMS ' 1] = i 40 o)
0.3 e  Data Data =3 % DA% 3 s i
025;_ 0-10% pp-based reference 0-10% —— pp-based reference _ _ F _ —0-04,_3
3 iE 3-0.06 _
i 1 | 300
015& ER T
0.1F = 4 F [=]inclusive dijets __01 -~
005:_ a9 F E]bdijets —:_0'12
' E : ° i i : 3 i i L . + ) L ) L ) ) E :._.l...11.“.1,..,1....1....1.,..1....1....1._;—0'14
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 01 02 03 04 05 06 07 08 09 1 0 50 100 150 200 250 300 350 400
X; X; (N,
Lida Kalipoliti | LLR - Ecole Polytechnique 8 December 2024 8


https://link.springer.com/article/10.1007/JHEP03(2018)181

PLB 844 (2023) 137849

b jet shape R=0.4
b jets
. . . incl. jets
Redistribution of energy to 30-90% 10-30% 0-10%
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https://www.sciencedirect.com/science/article/pii/S0370269323001831?via%3Dihub

What do we know from c jets?
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D° tagging
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https://link.springer.com/article/10.1007/JHEP06(2023)133
https://cds.cern.ch/record/2906404
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https://cds.cern.ch/record/2909715

Diptanil Roy's talk at HP2024

D° jet production in Au+Au at 200 GeV R=0.4

R.p = central / peripheral

z-dependent energy loss in central Au+Au
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https://indico.cern.ch/event/1339555/contributions/6040814/

What's next?

Jet substructure!
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ALICE Nature 605 (2022) 440-446

Exploiting the dead cone charged-particle jets

Employ jet declustering techniques to access directly the dead cone
m
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First observation of c quark dead cone in pp
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https://www.nature.com/articles/s41586-022-04572-w

Exploiting the dead cone

dead cone angle 6, vs color decoherence angle 6.
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.094008
https://www.sciencedirect.com/science/article/pii/S0370269313006102?via%3Dihub

Exploiting the dead cone

1N dN/dIn(R/R,)

b/ inclusive jets

b quark dead cone manifestation
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Soft drop selects least collinear hard splitting
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Late-k; selects most collinear hard splitting
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https://cds.cern.ch/record/2906404
https://cds.cern.ch/record/2909071

Energy-energy correlators

Energy weighted particle correlation
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< time

Hadronic physics

Perturbative
evolution

Transition from perturbative to non-perturbative
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D%jet

D%jet(PYTHIA)

ALI-PREL-579219

Anjali Nambrath's talk at HP2024
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https://indico.cern.ch/event/1253590/contributions/5839161/attachments/2871455/5027796/LHCP_MAN_240506.pdf

Jet fragmentation function

Fraction of jet momentum carried by the hadron

CMS-PAS-HIN-24-005 'Jochen Klein's talk at HP2024
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https://indico.cern.ch/event/1339555/contributions/6040883/
https://cds.cern.ch/record/2909071

Summary

HF jet identification HF jet energy loss

v

» HF hadron reconstruction

» Charged lepton

v Tagging
Previously limited performance
New possibilities with ML

Smaller than that of inclusive jets
Imbalanced energy loss for dijets
Redistribution of p. out of the jet cone
Larger loss for harder fragmentation

v

v

v

Missing pieces

» Modification of fragmentation (b hadron, baryon vs meson)
v Mechanism of energy loss at the constituent level
Jet declustering (dead cone vs decoherence angle)
EECs (shape, peak position) Thank youl!

Lida Kalipoliti | LLR - Ecole Polytechnique 8 December 2024 20



