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. CMS /|
Introduction ‘

CMS Experiment at the LHC, CERN
‘ Data recorded: 2015-Sep-28 06:09:43.129280 GMT

Run / Event / LS: 257645 / 1610868539 / 1073

m Abundant jet production at the LHC with manifold origins:
m Gluons
m Light quark flavors
m Boosted heavy objects (Top, W, Z, Higgs)
m Pile up

m Many LHC analyses rely on efficient and stable identification
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Boosted heavy objects | -

m Search for new heavy particles
— Decays into high-pt Top/W/Z/Higgs
— Boosted decays

— Reconstruction of hadronic decays in a single jet

Example: top quark

resolved boosted
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Jet substructure | -
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BEST (Boosted Event Shape Tagger) | ik
CMS-DP-2017-027
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DeepAKS8 N i

CMS DP-2020-025, JINST 15 (2020) P06005
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Stability against mje; ~— I

JINST 15 (2020) P06005

. (13 Tev)
i). éMS l I I|:||nc usivo (AKS) ]
m DeepAKS learns jet mass as 10} Simulation e
Dijet sample — BEST
featu re W boson tagging, < = 50 % —_y
1L 600 < p"" <1000 GeV, In™| <24 _—_::m 4
— Sculpts mje; distribution E
— Complicates background 107y,
estimation
107
m De-correlation with mass
- <] LT | i o
predictor network 107750 ~fo0 150 200 250 300
— Penalty if outputs largely . mgp [GeV]

! Feature extracto

correlated with mass

i Joint loss

¢ L=Lc—Awp

Classification
output

— Efficiency stable against jet

Loss.

Mass
prediction

mass after de-correlation

Dennis Schwarz ICHEP 2020 6



Performance and validation

JINST 15 (2020) P06005, CMS DP-2020-025

CMS

m Large machinery validates

tagger performance in CMS

m Machine learning approaches

already outperform classical

taggers

m Correction factors are derived

via tag and probe method

Background efficiency
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Pile up mitigation i
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Summary i
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lots of new taggers are developed Signal efficiency

And there is more:
m ImageTop piNsT 15 (2020) Po6oos]
m Particle Net [phys. Rev. D 101, 056019 (2020), CMS DP-2020-002]
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