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Why do we do background subtraction?

Aln principle, experimentalist could publish jet data without
background subtraction (and probably the right choice t00.)

AThe issue is the poor understanding of the non-
perturbative physics:

Almportant for a large part of the accessible kinematics
ohase space in Hl collisions

A Phenomenological models for soft physics are still not
accurate enough

ANaively, one try to make the maxima use of the data-driven
methodt o remove Asoft physicso

Introduce dependence on the underlying assumption

AHope to reveal the underlying physics message
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Physics Goal in Heavy lon Collisions with Jets

A Nuclear PDFs

A Role of pre-hydrodynamization phase,
starting and ending point of QGP 1

A QGP properties \ /

A Mechanism of parton-medium interaction \ j
A Extract the scattering power \ /
A Color screening length Vo
A Sound waves / wakes ur
A é \ |

A Hadronization of QGP

Aé

[
Yen-Jie Lee Definition of Jets in a Large Background 3 III"



(Nuclear) PDF

AWould like to study the jets from hard scattering as a proxy
of the partons

Al deal ly, we don6t want to ir
multi-parton interaction

An reality, they can not be separated in a well defined way

A Jets used in pp collisions does include the UE

N
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Jet Spectra in pp(bar) collisions
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Jet spectra with large R parameter from proton-(anti-)proton
collisions are well understood. Consistent with NLO calculations.
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A Inclusive hadron pseudorapidity density in pPb collisions at
LHC energies is like ~ 4-5x larger than pp collisions at similar
collision energy.

A UE effect of 100 GeV jet in pp with R=0.7 is roughly the same
as UE effect of 70 GeV jet in pPb MB with R=0.3
(100 GeV x4 x0.32/0.72 ~ 70 GeV)
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Dijet pseudorapidity in the LAB Frame
Q- ldea: Angular distributions of high p dijets
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Sensitive to anti-shadowing EPJC 74 (2014) 2951
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Observation of gluon EMC effect
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A EPSO09: hint of anti-shadowing and EMC effect of gluon nPDF
: modification of parton-to-pion fragmentation function in heavy ion collisions
and no gluon anti-shadowing
A UE effect small / negligible in inclusive MB events for normalized distributions
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Experimental Issues in pPb collisions

ACMS use PYTHIA6 + HIJING and PYTHIAG to validate most of the
pPb collision analysis.
A PYTHIAG: Jets in NN collisions + NN UE
A HIJING: pPb UE
A PYTHIAG6+HIJING: assuming no correlation between UE and
hard process (which is not true)

AExperimental procedure in short:
A Make sure the jet spectra extracted from PYTHIAG + HIJING
are consistent with PYTHIAG6 after corrections
A The corrected result INCLUDES UE from NN

ANLO calculation: without UE
A Make sure the hadronization effects are small by comparing
parton level and hadron level in PYTHIA and HERWIG

ATo be safe: only rely on data at high jet p; for nPDF fit
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Physics Goal in Heavy lon Collisions with Jets

A Nuclear PDFs

A Role of pre-hydrodynamization phase,
starting and ending point of QGP 1

* QGP properties \ /

A Mechanism of parton-medium interaction \ j
A Extract the scattering power \ /
A Color screening length Vo
A Sound waves / wakes ur
A é \ |

A Hadronization of QGP

Aé
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Signal Definition

A

correlated
background

background

-

A Signal jet probably should include the jet from hard scattered
partonandincorrel ated backgroundo (m

From Korinna Zapp (CERN)
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CMS lterative Background Subtraction
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1. Background energy per tower calculated 2. Run anti k; algorithm on background
i n strips of d. Pedest abubtsacedtowessct i on
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Background level 3. Exclude reconstructed jets > p:™* 4 Ruyn antj k, algorithm on background
Recalculate the background energy subtracted towers to get final jets
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