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JES Flavour Response

ATLAS ATL-PHYS-PUB-2022-021
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MC-based

JES Flavour Response
ATLAS ATL-PHYS-PUB-2022-021
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By re-weighting the baryon and kaon fractions within Herwig and Sherpa

jets to match Pythia, the jet response in all generators can be made closer.
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JES Flavour Response
ATLAS ATL-PHYS-PUB-2022-021
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By re-weighting the baryon and kaon fractions within Herwig and Sherpa >herpa can also brought to

jets to match Pythia, the jet response in all generators can be made closer.

out-of-the-box by re-tuni
to LEP data!
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JES Flavour Response
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JES Flavour Response

2018 59.7 ! (13 TeV)
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JES Flavour Response
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Aside: H7 dipole PS?

ATLAS 2004.03540, 2305.16930
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Perturbative emissions within jets (Lund jet plane)
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JES Flavour Response
ATLAS ATL-PHYS-PUB-2022-021

,@

C data to enable such tuning, as well as careful

comparison to the [ EP ¢*e~ data. While AT 1.AS does have the ability to identify protons and K £ at very
measurements in the pt range of particles in jets at [LHC. However,

low momenta [56] it is not designed for

the ALICE detector 1s caf able of good particle identification 57/andhas already published spectra of
identified particles 1n minimum bias collisions [58] and therefore precise measurements of the baryon and
kaon energy fractions of jets are feasible. Such a measurement could have a significant impact 0n precision

measurement of the L HC physics program.

It also motivates the measurement of these quantities 1n LH
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In situ
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o Experimentalists at the LHC work hard to calibrate the jet energy scale
(JES) using in situ balance measurements in different topologies...

ATLAS JES Run 2: EPJC 81 (2021) 689 Run 3 : 2303.1/7312
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ATLAS Jet Energy Scale

ATLAS, 2303.17312 (brand new!)
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* With our latest techniques, the in situ JES uncertainty is driven by the choice of nominal MC model
in many places...

* Need to cover extrapolation between MC-based JES calibration & main samples for physics
analysis: long duty cycle of MC generator setups.
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SUMMARY OF MODELLING YNCERTAINTIES (N TJET CALIBRATIONS
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ES NPs — Overview (ATLAS Run 2)

SIMULATION-BASED IN SITV TECHNIAVES

RELATIVE TES ABsOLVTE JES

Area Subtraction Eta /+jet balance y+jet balance Multijet
+Pile-up residual Intercalibration (MPF) (MPF) balance

Zjet_ElecESZee
Zjet_ElecEsmear
Pileup OffsetMu _ ' Zjet_Jvt Gjet_GamESZee
- Etaintercalibration_TotalSyst Zjet_ShowerTopology Gjet_GamEsmear MJB_Alpha
Etalntercalibration_NonClosure_highE Zjet_MC Gjet_Generator MJB_Beta
Etalntercalibration_NonClosure_negEta Zjet_MuScale Gjet_Jvt MJB_Fragmentation
Pileup_RhoTopology Etalntercalibration_NonClosure_posEta  zjet_MuSmearID Gjet_ShowerTopology MJB_JVT
Zjet_MuSmearMS Gjet_Purity MJB_Asym
+531 Statistical Zjet_MuSagittaRes Gjet_Veto MJB_Threshold
Zjet_MuSagittaRho Gjet_dPhi +28 Statistical
Zjet_Veto + Propagated NPs
Zjet_dPhi +16 Statistical
+28 Statistical

Pileup_OffsetNPV Flavor_Composition
Pileup_PtTerm Flavor_Response

Other: E/p
& b-JES

Dijet JER JER Noise Term| | Punch-through

Purple : Categorized as “Modelling” in JES Config

JER_N_constscale_noise_up
JER_N_fit_conversion_hist_variation
JER_N_fit_error_up

JER_DataVsMC_MCTYPE
JER_dijet_closure
JER_dijet_jesnp1-3

Green : dEfined by MC compa risons JER_dijet_jv JER_N_fitrange_high_up punchThrough MCTYPE SingleParticle_HighPt

JER_dijet_ mcgenerator JER_N_mc_non_closure_variation
JER_dijJet _pt3dgphi JER_N_no_pu_N_fit_instability_variation BJES_Response

. JER_N_no_pu_N_unc_up
ER_dijet_stat1-12
JER dijet_sta (All w/ central & forward)

n.b. propagated NPs through MJB omitted
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