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this talk: studies of b-quark 
energy loss & dijets in PbPb 

collisions



80 100 120 140 160 180 200 220 240 260 280
 [GeV]

T
truthJet p

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Q
ua

rk
 J

et
 F

ra
ct

io
n

 = 5.02 TeVs
 = 0.2R tkanti-

| < 2.1y|

-jetsb

inclusive jets

b-hadron production at the LHC
• many jets with a b-hadron, especially at high pT, are actually from gluons with split 

to a bbar pair


• two distinct classes of b-jets with very different expectations
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PYTHIA8flavor creation

gluon splitting



dimuon angular correlations
• select specifically on flavor creation processes


• these create back-to-back HF hadrons


• decays of HF hadrons can be tagged with muons produced via semi-leptonic 
decays

5 arXiv: 2308.16652

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

Data

Fit

ATLAS
>5 GeV

T
p

Same-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

))φ∆cos(22,2
effv(1 + 2combC

(0)corrC+ 
)φ∆(corrC + combC

(0)corrC + combC

Opp-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

All pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

Data

Fit

ATLAS
>5 GeV

T
p

Same-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

))φ∆cos(22,2
effv(1 + 2combC

(0)corrC+ 
)φ∆(corrC + combC

(0)corrC + combC

Opp-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

All pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

Data

Fit

ATLAS
>5 GeV

T
p

Same-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2

)
φ

∆(
C

))φ∆cos(22,2
effv(1 + 2combC

(0)corrC+ 
)φ∆(corrC + combC

(0)corrC + combC

Opp-sign pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.16

0.18

0.2
)

φ
∆(

C

All pairs
-1Pb+Pb 5.02 TeV, 1.94 nb

0-10%

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Same-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Opp-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

All pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Same-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Opp-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

All pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Same-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

Opp-sign pairs
-1 5.02 TeV, 0.26 fbpp

0 2 4
φ∆

0.2

0.4

)
φ

∆(
C

All pairs
-1 5.02 TeV, 0.26 fbpp



correlation width

• both sign combinations dominated by b-bbar pairs according to POWHEG but c-cbar only 
contributes to opposite sign pairs


• no significant centrality dependence → no broadening of the correlations due to energy loss 
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limits on broadening from pp to PbPb collisions

• both sign combinations dominated by b-bbar pairs according to PYTHIA but c-cbar only 
contributes to opposite sign pairs


• no significant centrality dependence → no broadening of the correlations due to energy loss 
7
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b-jets via muons

8Eur. Phys. J. C (2023) 83:438, 2204.13530

https://link.springer.com/article/10.1140/epjc/s10052-023-11427-9


comparison of b-jets with inclusive jets
• b-jet fragmentation is very different than inclusive jets


• comparison at the jet level allows direct comparison of b- and inclusive-jets without sensitivity to fragmentation

b-hadrons in b-jets (PDG)

charged hadrons in 
inclusive jets (PDG)
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b-jets in pp collisions

• b-jets around 4% of the inclusive jet yield, independent of pT from 80-280 GeV


• measurement consistent with previous measurements from CMS @ 7 TeV and PYTHIA8
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comparison of b- & inclusive-jet RAA
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first observation of a difference between b- & inclusive-jet RAA values
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R-dep. of dĳet imbalance
xJ = pT2 / pT1

• large kinematic range


• balanced dijets are 
preferentially suppressed for 
0.2 < R < 0.6 jets


• much smaller modifications for 
imbalanced jets

pT,1: 200 - 224 GeV pT,1: 398 - 562 GeV

R
 =

 0
.2

R
 =

 0
.6

ATLAS-CONF-2023-060 
poster: Anabel Romero 12



xJ dependent dĳet suppression
R dependent suppression only seen for low-xJ values 

balanced jet suppression independent of R

ATLAS-CONF-2023-060 
poster: Anabel Romero 13



summary
• dimuon correlations & b-jet measurements are complementary probes of heavy 

flavor interaction with the QGP


• dimuons provide access to back-to-back heavy quark pairs


• b-tagged jets are statistics limited but provide a direct way to compare b-jets 
to inclusive jets


• b-jets are a small fraction of the jets produced at the LHC


• big improvements expected from the increased Run 3 luminosity coming soon!


• R-dependent suppression of dijet pairs seen for imbalanced dijets 
all ATLAS Heavy Ion Results: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/

HeavyIonsPublicResults

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults
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POWHEG for charge sign combinations
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