Jet Energy Calibration and Lund Jet Plane studies
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e Goal: study how the strong coupling constant o varies with energy using jets and their substructure oA\ ek sen (WL -
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e Due to detector effects in jet reconstruction, the implementation of a Jet Energy Scale Calibration sb \ W b L0y o

procedure is necessary. *
e The Lund Jet Plane representation of jet substructure effectively disentangles perturbative and |
NOon pertu rbat|ve eﬁeCtS W|th|n jetS a_ evaluations using different processes, =G,V 7 07000000

along with a global fit at Z-pole T 10 100 1000
August 2021 Q [GCV]

Jet Energy Scale (JES) Calibration at ATLAS

1. Reconstructed 2. p_-density based 4. Absolute MC 5. Global Sequential 6. Residual in situ
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ATLAS Simulation Work In Progress
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e Goal: optimise jet energy resolution (JER) with machine learning (ML) using experimental data

e Introduce asymmetry-based loss: Treat one reco jet as a ‘well calibrated’ object and compute the
asymmetry 4 of the two jets and its standard deviation g 4 d d

e Implement a ML model combining asymmetry- and truth-based terms: « =2 p;f;fw, with pges = Pt P
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e Using p. balance in in situ dijet events to achieve
homogeneity of the calibration in n
e Deriving calibration factors in bins of p_, n:
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Relative jet response

Fractional JES uncertainty

e \Work on making the method more robust and enhancing
the statistics by recovering data that was discarded
e Improved treatment of statistical uncertainties

MC / data

e Input: calorimeter response corrections for single particles from isolated track P and calorimeter energy deposition E

e Aim: Derive JES using jet constituents level information . 09;‘ ot A0 EMHES ATLAS workin progress " ani-k, EMWES  ATLAS work in progress
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e Good agreement with in situ p_- balance method
e Reduced JES uncertainty to < 1% for jets with p. > 200 GeV oo el . N RN TR S T TV O TR IO
e Method can be used for various jet collections 20 %0 107 2a0 107 20 eV L1 G BN B4 OF N o7 o T

Jet substructure representation using Lund Jet Plane (LJP)
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ATLAS Slimulat{on Préliminalry
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e LJP works as handle to separate perturbative
and non-perturbative effects related to QCD jet
formation in a 2D representation
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/) N .. ® Study the jet substructure using angle and energy of emissions in jets (Rererences:

e Develop the tagging methods to identify W boson jets from QCD jet o ﬁﬂﬁjggg §§8§;§ oo

. : . Eur. Phys. J. C (2017) 77:26
e Also perform projections to study the jet substructure at FCC-ee Cur. P, J. o (20)13) 2305
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