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Motivation: Heavy Flavour R %

ALICE

Heavy-flavour quarks D°
- Created in the first stages of hadronic
collisions \ \ s /
Heavy-flavour mesons \ f
- Production well described by FONLL
calculations ~..._  kinetic freeze-out .-~

Heavy-flavour jets

- Complementary information to the
heavy-hadron measurements

- Fragmentation

- Jet structure and properties

Hadron gas QCD phase

transition

thermalization

QGP
parton cascade
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ALICE

pp collisions

- Comparison to pQCD calculations
- Fragmentation
- Reference for heavy-ions

p-Pb collisions

- Cold nuclear matter effects

Rax — L d*Nya/dprdy
- Collective effects? — ¢
Pb-Pb collisions N, coll d?N pp/ dedy

- Hot nuclear matter effects
- Energy loss: collisional vs. radiative
- Fragmentation in/out medium?




TPC: Tracking
and particle
identification

TOF: Particle
identification

EMCAL: E/p
for electrons

e

ITS: Tracking
and vertexing

VO: Trigger and
centrality
determination

ALICE



ALICE

Jets are reconstructed with anti-k, algorithm using FASTJET

HFe-Jets

- Electrons from heavy-flavour decays are used to tag heavy-flavour jets

D-tagged Jets

- Tagged by fully reconstructed D° mesons in jets

b-Jets

- Thedisplacement between the primary and secondary vertices are use to identify
jets coming from bottom quarks



ALICE

Jets tagged by electrons from
heavy-flavour decays

p-Pb collisions at 5.02 TeV
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Jets tagged by electrons from HF decays %

Q-Pb@5.02 TeV ﬂ LIC E
o 3
5
e . ALICE Preliminary
257 p-Pb, {sy = 5.02 TeV
_ Charged Jets, Anti-k, R = 0.3, |7®'|<0.6, |y©|<0.6 . .
L with gb Sed<p. <18 GeVJc | & - Rpr of jets tagged by electrons coming from
L T,
: ° heavy-flavour decays
1.5(—
: T
T ** _____ + ___________ + _________________ L - Noindication of cold nuclear matter effects
- I *
05— I
- - ppat 5.02 TeV measurement used as
07 Il 1 1 1 J 1 1 1 1 I 1 1 Il 1 \ 1 1 1 1 I 1 1 1 1 I 1 1 1 1 reference
0 10 20 30 40 50 0
p T.ch jet(GewC3



ALICE

DO-tagged jets
pp collisions at 5.02 and 13 TeV



D°-tagged Jets

W ALICE

-~
()p()i nt

D reconstruction

secondary vertex
- D%daughters: particle identification
K — projection
- DOrelatively large lifetime (ct ~ 100 pum)

- Topological and kinematic selections

T ~ 123 pm

K
- DY9—Kim(BR~3.93%)
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ALICE

Jet reconstruction
K )P

- Anti-k; algorithm
- Charged particles

- DYdaughters are replaced by the
reconstructed 4-momentum vector



pp@5.02 TeV

- DOC-tagged jet signal is extracted
by invariant mass analysis

Entries/5 MeV/c?

—_ _ X
Jet pT, raw pT,peak N pT,sideband

- Signalis corrected by
reconstruction efficiency and
feed-down from bottom
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pp@5.02 TeV

data / theory
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pp@5.02 TeV pp@13 TeV ALICE
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Probability Density

theory / data
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Probability Density

theory / data

- Thedistribution is softer for higher
momentum jets

pp@13 TeV ALICE

pp@5.02
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ALICE

DO-tagged jets
p-Pb collisions at 5.02 TeV
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POWHEG+PYTHIA6
- pp simulation scaled by A
- Agreement within uncertainties
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Q-Pb@5.02 TeV H LIC E
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ALICE

DO-tagged jets
Pb-Pb collisions at 5.02 TeV



Pb-Pb@5.02 TeV

- Jet background subtracted using
the median of the jet p_ density (p)

— _ *
Jet pT, raw pT,peak pT,sideband

jet
4
Ajd

p = median

corr

Pr

raw

— PT ,OAjet

Entries/(GeV/c)

— 10%E
ALICE Preliminary = i E
10°F . = 0-20% Pb-Pb, | 5, = 5.02 TeV
F D’ > K'n* and charge conj. 15
- Charged Jets, Anti-kr, R =03, |n_| <0.6 E ok 6<p, <8 GeV/c
4<PTID0<SGeV/C :EJ ; ===:==.=
10p == =g [ = —c—
o= == 1= , =+ i —
i 4 =
1 e | "+
E 105—
ETECNETI FRERE FNRTNE SR TE FNRTE FRUNE FUET 1....|....|....[....I....I....l....l ........
-10 -5 0 5 10 15 20 25 30 35 -10 -5 0 5 10 15 20 25 30 35

(GeV/ce)

P P:. oh ot (GeV/c)

T,ch jet

- Jet background fluctuations and detector resolution
corrected by bayesian unfolding

- Monte Carlo closure tests were performed to check the
stability of the unfolding procedure



Pb-Pb@5.02 TeV H LIC E
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- Method improves fake jets rejection and jet
energy scale resolution
- Presence of heavy flavour as indication of
hard scattering

DO jet in p-Pb collisions at 5.02 TeV used as
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Pb-Pb@5.02 TeV
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ALICE

DO-jets in Pb-Pb collisions at 5.02 TeV

- Indication of strong suppression of D%jets
production in central heavy-ion collisions

- Hintof D%jetsin 5 < jet p. < 20 GeV/c more
suppressed than inclusive charged-particle jets
at high transverse momentum
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ALICE

DO-jets in Pb-Pb collisions at 5.02 TeV

- Indication of strong suppression of D%jets
production in central heavy-ion collisions

- Hintof D%jetsin 5 < jet p. < 20 GeV/c more
suppressed than inclusive charged-particle jets
at high transverse momentum

- Comparison to average RéAof D% D*and D™
- Compatible with D"-jets up to 15 GeV/c



ALICE

b-jets
p-Pb collisions at 5.02 TeV



- Secondary vertex with 3 particles
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Q-Pb@5.02 TeV HLICE
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ALICE

D-hadron Correlations
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D meson . ALICE
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ALICE

Comparisons between measurement and
different simulations

Yield: Charged particle multiplicity
Width: Spatial profile of the charm jet

POWHEG+PYTHIA produces a better
description of the data
- Larger associated yields and broader peaks

PYTHIA6 with Perugia-0 underpredicts the
baseline values. Other simulations reproduce it
fairly well
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For increasing D-meson p; Near-side observables are compatible between the two collision

- Increase of charged particles in the near-side peak systems

- Charged particles are more collimated - No evidences of cold nuclear matter effects



Heavy-flavour jets

p;-differential cross section in various collision systems
- Compatible with NLO calculations
Momentum fraction studies in pp collisions at 5.02 and 13 TeV
- Hint of softer fragmentation for high momentum jets
Nuclear modification factor (RAA and Rppb)
- No evidence of cold nuclear matter effects
- Evidence of strong suppression in hot medium
Measurements of jets coming from charm and bottom

D-hadron correlations

Characterization of the charm fragmentation

- Near-side peak observables provide particle multiplicity and spatial distribution

Measurements in pp and p-Pb collisions are compatible
- No evidence of cold nuclear matter effects

Measurements in pp collisions well described by model predictions

ALICE



ALICE

Backup
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pp@5.02 and 13 TeV ALICE

> UL | | L I T T T I T T 17T I L T T TT T T 17T 1T 17T T T 17T
,2 14—  ALICE Preliminary —
g E charged jets, antiy, R = 0.4, [1/*| < 0.5 E
o 12— pp,G=13TveithD°,2<pTDo<36GeV/C —
e | - , ,
™ [ ppE=502TeVwihD’3<p <36 Gevic 4 - Ratio between the D°%jet transverse
10— a momentum measurement in two different
fe] = 5 13 TeV/5 TeV - . . ]
= B 1 collision energies.
o - Syst. unc. (data) —
8_ a
= o POWHEG+PYTHIAG -
— [ svst unc. (theory) ] - Theratiois compatible to simulations using
6 . POWHEG+PYTHIA6
4 I 1 —
| I | -
25 B
_I 11 | | 11 1 1 I L1 1 | | | N - I | S I | ‘ 111 1 I 11 1 ‘ L1 1 ‘ 11 | I_

5 10 15 20 25 30 35 40 45 50
ch (GeV/c
2 T,jet(




Associated yield

Ojias (rad)

D-hadron correlations
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AL

D-hadron correlation

Away-side

Comparison between pp and p-Pb

ICE
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