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Jet energy scale corrections

JEC corrects reconstructed jets back to particle level
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Factorized approach:

- Pileup corrections to correct for offset energy
- Correction to particle level jet vs. (pr,n) from simulation

- Small residuals correction to data: pile-up, relative vs n, absolute vs pr
Although corrections are small, these are full physics analyses!

Jet Energy Resolution:

- Measured in MC vs (p?“ )
- Data/MC Scale factors from dijet events

Accuracy of JES has impact on all measurements with jets in final state



Jet energy scale from simulation

Matching particle-level and reconstructed jets in QCD MC
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Jet energy resolution (JER) from simulation

JER = o( <2
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- Resolution stable against pileup above jet pr=100 GeV
- Better than 10% (5%) resolution above pr=100 GeV (1 TeV)
- Degradation of 50% at pr=20 GeV for very high pileup of up to =75
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Offset scale factor

- Offset correction aims to remove IT and OOT pileup
- For simulation derived with QCD multijet events with/without pileup
overlay

Residual correction to data: Random
Cone method with zero-bias data and
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Relative n residual correction and JER SFs

- Disbalance in dijet events after MC based JEC applied

- Data/MC residual correction for the dependency of the
jet response on the jet n

- Dijet events also used to
measure JER SFs

Run 2016 0.804 fb* (13 TeV)

P o LA B B e o
S foms Anti-k, R = 0.4, PF+CHS ]

@ 15[ Preliminary B Run2015, 2.1 fb™ (13 TeV)

27 ] 5 Lo e

S 1 4 3 g toms ]

é g :,a f L‘E 1_5;7 Preliminary —;

© 1.05- s 4 p s 1

° E & i ] < 1.4 =1 7Tev a). m

[ T s ! ] 5] [ [=]8Tev | ]

1 e e = N, oF +~13Tev ]

£ £ 4}4_.'IL ] I8 13 -

£ f Bl f . El

095F o E F J 3

°F =60 Gev R ] e i E

F - 120 Gev Hoi ] g 12 | ! ]

087 240 Gev + E - Ly ¥ ]

o B ] [a = = =

F . 480 Gev ¢ 1 > LIS . 1

085 Nominal B i E B

C 1 =) 1= !

P S I AR A I F Bl

0 1 2 3 4 5 09} {

Inl S O O I i AR I

0 1 2 3 4 5

=
o



Absolute residual scale

Response in several channels
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- Data/MC comparison for the jet response
dependency on the jet pr

- Global fit taking into account individual scales
and uncertainties of reference objects (0.2% for
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Jet energy correction uncertainties
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The differential jet production cross section

- Jet mass is sensitive to the internal structure of jets, described by QCD
parton showering

- Differential cross section of dijets with respect to pr and mass

- Grooming technique to separate soft part and hard core of the jet

- First comparison to analytic calculations using soft drop jet grooming
technique
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- The uncertainties of the
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http://cds.cern.ch/record/2273393

- JEC corrects reconstructed jets back to particle level

- Factorized approach:

- Pileup corrections to correct for offset energy
- Correction to particle level jet vs. (pr,n) from simulation
- Small residuals correction to data: pile-up, relative vs n, absolute vs pr

- Understanding of both JEC and JER is of crucial importance for many
physics analyses (e.g. the inclusive jet cross section and top quark
mass)

- For first time at hadron collider a direct comparison is made between
data and theoretical calculations for differential jet cross section with

respect to pr and mass
— Sensitive observable to the physics modeling and could be used in
future global fits for parameter tuning






Uncertainties estimate in Runl
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