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Motivation

R. Kogler, Advances in Jet

Substructure at the LHC JME-18-002 (13 TeV)
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Fixed R clustering
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Variable R jet clustering
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Grooming during jet clustering

QCD distribution is shifted to lower masses;

TOP peak sharper

HOTVR with SD/MJ
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Grooming during jet clustering

HOTVR with SD
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At low p; (~200 GeV) ff = 0 performs best, but all are very similar

At high p (~600 GeV) f > 0O performs better = choose f = 1 for the following
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Where is the radius used?

Effective radius is used in

1. Clustering step

(
Rmin for P/pT < Rmin

Reff(pT,z') — < Rmax for P/pT > Rmax
L p/pT elS@?

dis = Rg(pr)
dij = AR?

179

2. Grooming step

Z p—
PT,i + PT,j
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min DT AR;;
(pT,z pT,j) > Zeut ( (]

[ HOTVR Jet

[ pseudojet i }(

remove softer jet

Grooming

combine i and j

combine i and j

storeiand j as
subjets




2 and 3-body decays

|dea:

e Combine 2 and 3 body
decay

 One function R f(m, pr)

 Simultaneous tagging of
top, W, Z and Higgs
possible
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2 and 3-body dec

|dea:

e Combine 2 and 3 body
decay

ays

 One function R f(m, pr) 0

 Simultaneous tagging of

top, W, Z and Higgs
possible
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Effective radius
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For a top mass, the mass-dependent radius is similar at high p; but smaller at low p
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Results for Top Quark

HOTVR with SD HOTVR with SD
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At low p;the mass-dependent radius is slightly better at high p;they are almost the same

Technical details: f, < 0.8, N 23, 140 <mijet < 220 GeV, mmjn > 50 GeV,

scanned over 73,
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Results for Higgs Boson

HOTVR with SD
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* Mass distribution has a higher tail

e Performance based on 7,; and mg,
seems similar

Technical details: 110 <mjet < 140 GeV,

scanned over 7,
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Results for W Boson

HOTVR with SD
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* Mass distribution has a higher tail

e Performance based on 7,; and mig,
seems similar

Technical details: 65 <Mijet < 95 GeV,

scanned over 7,

Anna Benecke

¢ T

107"

1072

107°

HOTVR with SD

200 < p, < 400 GeV

— P dependent

1 0—4 T mass-dependent radius
1 0—5 - 1111 | | | | 1 | | | 111
0 01 02 03 04 05 0.6
S
HOTVR with SD
U? 1 E T T T | T T T T | T T T T E
107 E
107 E
107 ;_ 600 <p_ <800 GeV _;
- —P; dependent .
10—4 ’ ----- mass-dependent radius _;
1 0—5 - 1111 | I | I T | I T | | | 11 | ]
0 01 02 03 04 05 0.6 13



Summary

 Fixed radius clustering has a pthreshold & a too big radius at high p,

e Variable R algorithm allows to adapt and overcome these issues
* The inclusion of 2-body decays seems reasonable

* Next: test on FullSim and test ParticleNet on top of HOTVR jets
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Results for Top Quark
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