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Overview

e Motivation for di-higgs searches
e Search Strategy
e Introducing Variable-Radius track jets to the search

e Summary
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Why di-higgs?
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Why di-higgs decaying to 4b?

Higgs branching Fraction
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Why di-higgs decaying to 4b?
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Why di-higgs decaying to 4b?
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Search
Strategy

ATLAS hh—4b paper: https://arxiv.org/abs/1804.06174



https://arxiv.org/abs/1804.06174

Boosted di-higgs decaying to 4b

Resolved i Boosted
Channel Channel
AN 7 i
~7
AN );l»)
N
Low higgs p. High higgs p,

S. Paredes Saenz 15



Signal Event Topology
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Event Selection
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Event Selection
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Event Selection

LEach contains trackjet/s
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Event Selection

Leading LRjet p. = 450 GeV
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Event Selection
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Event Selection

4
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Highly Boosted Higgs Jets

Low higgs p. High higgs p,
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Highly Boosted nggs Jets Fixed-Radius track jets overlap
in highly boosted events
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Variable Radius (VR) Track Jets
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Variable Radius Track Jet Algorithm

e Track jet radius R varies with track jet pas:

pconst
R

Pr
e Maximum and minimum radius size limits are set

SM H1G6S
X = ’HEAVY HIG6S
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Variable Radius Track Jet Algorithm

R X Pconst
pPr
e C(Constant parameterp

captures how fast the
radius shrinks with p.,
o Chosen to optimize

efficiency over a

range in large-R jet
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* Plot from ATL-PHYS-PUB-2017-010 (http://cdsweb.cern.ch/record/2268678/files/ATL-PHYS-PUB-2017-010.pdf) 28
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Performance of VR Track Jets

Data/Pred = 37804/37858.3=1.00 KS = 0.31948, y2ndf = 33.1/24 = 1.379 Data/Pred = 13389/13410.3=1.00 KS = 0.38500, y2ndf = 32.1/25 = 1.282
s e e e R e @ A e e e o R
C = O ” - C = 2 = =

2-Tag-Split Sideband Region 2000 2-Tag-Split Sideband Region —
4 . g-Sp gio B . o F g-Sp gio B :
L — ATLAS Work in Progress |:]QCD E i 1800[— ATLAS Work in Progress DQCD —a

C det=32.9 o' ¢ Data - = _[Ldt=32.9 b’ ¢ Data Jg

n T:s ¢ Data 1600— —&

L _")I = m

4000— —8 1400{— 4= -8
C k] - 313
|- & 1200— —%
3000 7 B 1000 —
C ] -4 C -
N ] 800|— —]
2000— - — . - =
- | 600 =
H ] 15-1 = =
1000(— - o 400: -
- _ 2001 =
Al L, O, O |0 ) 0 roler o o | o] l i | O [0 S S | T I
1 S_T .......................... 4. \%_ ' ‘ l ' ' '
foTi=) \ 1 [_Jacp foly=!
£ 3 \
0000000000000 SRS S O I AR | ) §
- A . . . . N . . . . . AN
0 02 04 06 08 1 12 14 0 02 04 06 08 1 12 14
lead hcand AR(j1,j2) lead hcand AR(j1,j2)

S. Paredes Saenz 29



Events

Data
Pred

Performance of VR Track Jets

Data/Pred = 37804/37858.3=1.00

KS = 0.31948, »ndf = 33.1/24 = 1.379

5000
4000
3000
2007

10'0

2-Tag-Split Sideband Region
ATLAS Work in Progress
j Ldt=329 b’

Illllllllrlllllllll|III||III

R B P e e o o v o oy o i i e ] e i o T i e g B B
T T T T T T T

6000—

[t E
[Jaqco

¢ Data

.//% 5_|”||,,,,||||||||||||||1|||I

¥ 1@ T4
lead hcand AR(j1,j2)

g_SB

FR_2ta

Events

Data
Pred

Data/Pred = 13389/13410.3=1.00 KS = 0.38500, y?/ndf = 32.1/25 = 1.282

—T T T T T T T T T T T T T T
T T T T T T T

2-Tag-Split Sideband Region :] tt
ATLAS Work in Progress D QCD
_[Ldt=32.9 b’ ¢ Data
-

III|IlllllllIllIIII|Ill|IlI|IIIIIIIIlIIII

08 1 2 14
lead hcand AR(j1,j2)

S. Paredes Saenz

_2tag_SB

VR_WP70_2ta

30



Impact on the Expected Limit
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Summary

e Di-higgsis arich area for both SM and BSM searches

e The impact of using VR track jets in the boosted
analysis is currently being studied

e Preliminary results show improvements in events with

highly boosted topologies
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Why di-higgs decaying to 4b?

ATLAS Preliminary —e— Observed
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Background Estimation

e QCD multi-jet =

L Estimated using data

L Biggest contribution by far
e [tharm

L, Shape from Monte Carlo

5, Normalized with data
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Background estimation (FR)
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QCD Background Estimation

[ Estimate QCD background in the n-tagged signal region

NTAGGD>M>B<)%

LOW-TAGGED [ >+ <) <)_21z3-<)

K By using the corresponding low-tag sample
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Mass Plane Region Definition
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