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TOWARDS AN IN-SITU B-JET JES

MOTIVATION: THE IMPORTANCE OF A BJES

https://doi.org/10.48550/arXiv.2402.08713

Why are we interested in a bJES?

https://doi.org/10.1016/1.physletb.2014.06.076

More than 95% of the decays
are to a W boson and a b-quark

Jet

Jet

Jet

Improving precision in analysis sensitive to b—JES such
as the top quark mass, H = b7, t > Wb
measurements.

Uncertainty categoty Uncertainty impact [GeV]
LHC ATLAS CMS
b-JES 0.18 0.17 0.25
b tagging 0.09 0.16 0.03
ME generator 0.08 0.13 0.14
JES1 0.08 0.18 0.06
JES 2 0.08 0.11 0.10
Method 0.07 0.06 0.09
CMS b hadron B 0.07 — 0.12
QCD radiation 0.06 0.07 0.10
Leptons 0.05 0.08 0.07
JER 0.05 0.09 0.02
CMS top quark py 0.05 — 0.07
Background (data) 0.05 0.04 0.06
Color reconnection 0.04 0.08 0.03
Underlying event 0.04 0.03 0.05
g-JES 0.03 0.02 0.04
Background (MC) 0.03 0.07 0.01
Other 0.03 0.06 0.01
I-JES 0.03 0.01 0.05
CMSJES1 0.03 — 0.04
Pileup 0.03 0.07 0.03
JES3 0.02 0.07 0.01
Hadronization 0.02 0.01 0.01
pipiss 0.02 0.04 0.01
PDF 0.02 0.06 <0.01
Trigger 0.01 0.01 0.01
Total systematic 0.30 0.41 0.39
Statistical 0.14 0.25 0.14
Total 0.33 0.48 0.42
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TOWARDS AN IN-SITU B-JET JES

MOTIVATION: THE IMPORTANCE OF A BJES
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TOWARDS AN IN-SITU B-JET JES

CURRENT STATUS: BJES RUN 2 REL21 FLOW JETS
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TOWARDS AN IN-SITU B-JET JES

CURRENT EFFORT: BJES RUN 2 REL22
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TOWARDS AN IN-SITU B-JET JES

CONCLUSIONS

» Improving precision in b—JES will improve precision 8
analysis such as the top quark mass, H = b b, t =& Wb
measurements.

» In a previous work the bJES relative to inclusive sample
was first measured with a precision up to 1%. Also found
this bJES response to be underestimated from 1%-3%
depending on the WP. Now, in Rel22 we haven't observed
that large differences so far, but these studies are
preliminary, we still have to check flavour compositions of
the samples, btagging efficiency, performance of the
taggers, etc....

» Our plan is to provide an in-situ determination for the b-
JES with a precision <1%.
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TOWARDS AN IN-SITU B-JET JES

EVENT SELECTION FOR SMALL-R JETS AND DATA SAMPLES

1 Event level cut 11

e Trigger requirement: HLT _g140_loose

e Basic cuts.

2 Photon cuts
Montecarlo samples Data samples

e pT_hoton>25 GeV
e abs(eta_photon)<1.37

https://twiki.cern.ch/twiki/bin/viey/AtlasProtected/JetEtmissMC20

e Tight identification

FicedCut Tioht isolat Py8_gammajet_direct & frag data1*_13TeV.periodAllYear.physics_M
* FIeCL L HIBHL S0TAton components: info tag: ain.PhysCont.DAOD_JETM4.grp1*_v01
e8279_s3681_r*_p5557 _p5557 .For Years: 1516 17 and 18

3 Small-R jet cuts

e abs(eta_subleadingjets) < 4.5

) ) Jet Algorithm "AntiKt4EMPFlow"
e pT_leadingjet > 10 GeV

Configuration file "PreRec_R22_PFlow_ResPU_EtaJES_GSC_February23_230215.config"
* pT.subleading < max(15,0.1xpT_ph) Calibration sequence for MC "JetArea_Residual_EtaJES_GSC"
e abs(eta_leadingjet) < 0.8 Calibration sequence for Data "JetArea_Residual_EtaJES_GSC'
A Calibrati
e AR(leadingjet,photon) > 0.4 Ml BN ETE 00-04-82

isData parameter in the constructor RIS gz -0

A¢(leadingjet,photon) > 2.8

ATLAS
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TOWARDS AN IN-SITU B-JET JES

GAUSSIAN FITS : INCLUSIVE CAS
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GAUSSIAN FITS : 607 WP
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DIRECT BALANCE METHOD
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