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Dijet momentum imbalance

e anti-k; Particle Flow R=0.4 jets balanced x|

« UE subtraction with iterative noise/
pedestal subtraction technique

* Dijet selection:

nj<1.5
pr1>100 GeV/c
pr,>40 GeV/c 0 <X>
Ad+ ,>211/3
 Dijet imbalance Imbalanced xy
Xy= P12/ P

* Dijets are not perfectly balanced even
in QCD

 +detector resolution effects

* pb-dijets are the same with the
requirement that both jets are b-tagged 0 <XJ> 1
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Jets in pp and PbPb

“signal Jet pp collisions PoPb collisions

R
background et

* selected pair
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Combinatorial background subtraction

25.8 pb™” (5.02 TeV pp)
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Combinatorial background correction

404 pb™ (5.02 TeV PbPb)

1 e
* Derived from the spectrum 5 | oS
of the background jets g 09 onsn

@ —255%

£ o8] —57.5% _

g i —7.5-12%

* After correction - unbiased < o200 -
dijet imbalance 2 oo

§ 0.6/ —30-100%

T 0.5 -

signal jet e I EEE S EE FEN TS FEN TS RN ST SN S
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\ | A
background jet p. [GeV]
* selected pair

e« e.9.40 GeV jets in most central bin are
.\ 3 lost 50% of the time, so we correct x2

¥
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b-tagging

we define b-jet as a jet which has b-hadron in the vicinity of jet axis
b-tagging = b-hadron reconstruction

there are two ways to perform identification of b-hadrons:
* weak decay into leptons
e b-hadron lifetime results in a displaced vertex

* The tagging of b-jets in this analysis is performed with identification of

secondary vertex and displacement of tracks in the jet
Example of B-hadron decay

‘ CT =490 um /120pm .Z

primary secondary *,
vertex vertex * *
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b-tagging In PbPb collisions @ 5 TeV

d dijet b-tagging ROC curve
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Heavy flavor production

9 b Flavor Creation

gluon fusion or
gqg annihilation

Flavor Excitation

sea bb pair is excited
by gluon or light quark

| Gluon Splitting
gluon splits into bb
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p-jets In pp and Pythia

single b-jet cross-section
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flavor creation is not
a dominant contribution

Single b-jet cross-section is
described well by Pythia

* Pythiab has poor description of

b dijet imbalance
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b-dijet imbalance

28 pb™” (5.02 TeV pp)

E Preliminary i gpsgata E
— antik, PF Jets, R=0.4 = FEX =
P, 1>1 00 GeV, P. 2>4O GeV N
- |A0I>2n/3, b-tagged . o L
= (x )" =0.704 £ 0.002 E
= (x)"°=0.661+0.003 .o o
g g -
3 y ; E
0 01 02 03 0.4 05 06 0.7 08 0.9 1

= P12/ PT1

e b dijets from Flavor Excitation
(FEX) are more imbalanced than
from Flavor Creation (FCR)



Flavor process reweighting

* The two highest pT jets are b-tagged and back-to-back ( |Ad1,2|>2m/3)
* The first and_third highest pT jets are b-tagged and back-to-back ( |Ad+3|>21/3 )
* The first and_third highest pT jets are b-tagged and nearby ( |Ad+,3|<m1/3)

/3 /3 /3

21/3 21/3 21/3

Category Category

|Ad1 2|>2m/3 |Ad1,2|>2m/3

|Ad1,3|>2m/3 |Ad1,3|>2m/3

|Adp1 3|<m/3 |Ad1,3|<m/3

Stas Lisniak 11



Flavor process reweighting

before after

28 pb™” (5.02 TeV pp) 28 pb™” (5.02 TeV pp)
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* Result: FCR fraction in analysis selection 50% — 70%

e Pythia overestimates the FEX contribution to back-to-back topologies.
o After reweighting - same data/Pythia agreement as for inclusive jets

e Similar conclusion in CDF PRD71 (2005) 092001
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Systematic uncertainties

Source pp | 30-100% | 10-30% | 0-10%
Combinatorial subtraction - 0.001 0.006 | 0.014
Subleading jet finding - 0.002 0.004 | 0.004
Energy scale 0.001 | 0.006 0.010 | 0.013

Jet resolution 0.007 | 0.008 0.010 | 0.012

total 0.007 | 0.010 0.016 | 0.023

Absolute systematic uncertainties on (xJ, for inclusive dijets

Source pp | 30-100% | 10-30% | 0-10%
Combinatorial subtraction - 0.008 0.008 | 0.008
Subleading jet finding - 0.002 0.004 | 0.004
Tagging efficiency 0.002 | 0.003 0.003 | 0.009
Signal mistagging 0.002 | 0.004 0.006 | 0.006

Jet energy scale 0.001 | 0.006 0.010 | 0.013

Jet resolution 0.007 | 0.008 0.010 | 0.012

total 0.008 | 0.014 0.018 | 0.023

Absolute systematic uncertainties on (xJ) for b dijets
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Inclusive and b dijet imbalance @ 5 TeV
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* pp results have been smeared according to the jet resolution in PbPb in order to make data-based reference
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Results summary
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* The increase of imbalance of inclusive dijets from pp to
central PbPb collisions has been confirmed @ 5 TeV

* The imbalance of b dijets has been observed for the first time
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Conclusions

25.8 pb™" (5.02 TeV pp) + 404 ub™ (5.02 TeV PbPb)

Dijet measurement is improved with better
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same level as for non-identified jets
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process reweighting Ag
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b-jet / inclusive jets

; 25.8 pb™” (5.02 TeV pp) + 404 ub™ (5.02 TeV PbPb)
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