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A JET ENERGY SCALE FOR B- AND C-JETS


https://indico.ific.uv.es/event/7577/


▸ Motivation.


▸ Current status.


▸ Current effort.


▸ Conclussions.


▸ Backup
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TOWARDS AN IN-SITU B-JET JES

GUIDELINE



MOTIVATION: THE IMPORTANCE OF A BJES
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Improving precision in analysis sensitive to 𝑏−JES such 
as the top quark mass, 𝐻 → 𝑏 ¯𝑏, t → Wb 
measurements.

Why are we interested in a bJES? https://doi.org/10.48550/arXiv.2402.08713

TOWARDS AN IN-SITU B-JET JES

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

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

https://doi.org/10.48550/arXiv.2402.08713
https://doi.org/10.1016/j.physletb.2014.06.076


4

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

Differences due to flavour of the initiating 
parton

Different fragmentation 
functions

Missing energy from neutrinos 
in semi-leptonic decays of B 
and D-hadrons

10.1140/epjc/s10052-023-11837-9

First time performing a calculation of an 
specific in-situ correction factor for btagged 
jets

DOI:%2010.1140/epjc/s10052-023-11837-9


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

Balance plots for both 𝛾+jet and 𝛾+b-tagged jet 
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CURRENT EFFORT: BJES RUN 2 REL22

PRELIMINARY 
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TOWARDS AN IN-SITU B-JET JES

CURRENT EFFORT: BJES RUN 2 REL22 PRELIMINARY 



CONCLUSIONS
8▸ Improving precision in 𝑏−JES will improve precision 

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%. 

TOWARDS AN IN-SITU B-JET JES



THANKS FOR LISTENING!
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BACKUP
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EVENT SELECTION FOR SMALL-R JETS AND DATA SAMPLES
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TOWARDS AN IN-SITU B-JET JES

Montecarlo samples Data samples 

Py8_gammajet_direct & frag 
components: info tag: 
e8279_s3681_r*_p5557

data1*_13TeV.periodAllYear.physics_M
ain.PhysCont.DAOD_JETM4.grp1*_v01
_p5557 . For Years: 15 16 17 and 18

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

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


GAUSSIAN FITS : INCLUSIVE CASE
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GAUSSIAN FITS : 60% WP
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GAUSSIAN FITS : 70% WP
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GAUSSIAN FITS : 77% WP
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GAUSSIAN FITS : 85% WP
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DIRECT BALANCE METHOD
Direct Balance Method

https://doi.org/10.1140/epjc/s10052-019-6632-8
https://doi.org/10.1103/PhysRevD.96.072002

Large-R jets
Small-R jets

TOWARDS AN IN-SITU B-JET JES

Usual example

https://doi.org/10.1140/epjc/s10052-019-6632-8
https://doi.org/10.1103/PhysRevD.96.072002

