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Quick overview

Past analysis:
o DESY-THESIS-2016-027
AXpHH c. A0 HHx

AHHH O HHx

® cross section measurement
Precision reach

After full ILC running scenario (HH — bbbb + HH — bbWW)
— Aoznn/oznn = 16.8% (ILC500)
— A)\SM/ASM = 26.6% (|LC500)

— Alsm/Asm = 10% (ILC500+ILC1000)
+ strategy for further improvements
Past talks:
o IDT Open Meeting on the Higgs self-coupling
o First ECFA workshop on e+e- Higgs/EW/Top Factories
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DESY


https://bib-pubdb1.desy.de/record/310520
https://agenda.linearcollider.org/event/9881/
https://indico.desy.de/event/33640/contributions/128812/

DESY-THESIS-2016-027

Overlay removal

vy — low-p7 hadrons

Expect (Noveriay) = 1.05 particles/event
Isolated lepton tagging

identify leptons for selection or rejection
Jet reconstruction

cluster together remaining event
Flavor tagging

look for b-jets

Cut-based preselection
ZHH — ¢{bbbb
ZHH — vvbbbb
ZHH — qqbbbb

Kinematic fitting

hypotheses testing to separate ZHH
from ZZH background

Event selection
based on MVAs

Julie Munch Torndal | ZHH @ ILC500 | January 17, 2023 | Page 3 DESY


https://bib-pubdb1.desy.de/record/310520

Code on github

Github repository

@ ILDANaSOft /ZHH pubic QEdtpns - OWach 2+ YRk 0 - frsw o -

< Code O lssves I Pullrequests © Actions (i3 Projects [0 Wiki  © Security < Insights

Pomine  Plbanch ©0tgs Gotofle  Addfie~ About
Gode for ZHH analysis with ILD
© Torndal comple_from_scratch.sh: Lite compiie helper 120169¢ 2 minutes ago 12 commits
0 Readme
- ot Intia commit wo packages Thourago @ Ostors
- souce ZHKinfitProcessors: nclude package Thourage | O Zwatehing
¥ oforks
O giignore Update gitignore Thour ago
O ReADMEmI comle._from_scratch s it compil helper 2 minutes ago
Releases
O compite_from_scratch.sh complle._from_scratch s Litle compil helper 2 minutes ago
o eessespublshed
O sewpsh Updated setup.sh and README 18 minutesago  Cresteanew elease
= READMEMd 2

Packages
No packags published

ZHH Publh your st package

Code for ZHH analysis with ILD )
Contributors 2

Setup library paths D) rormdat e Tona
From the top level of the repository execute it Gaede Frank Gaede

source setup.sh

Languages.
You can verify the path by doing

© Crot% e CMakesan

echo SMARLIN_DLL shell 05%
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https://github.com/ILDAnaSoft/ZHH

LeptonPairing

o closest to Z-mass + opposite charge requirement
o followed by BS/FSR recovery
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Preselection

o 3 hardcoded preselections

o Option to customize cuts

Lepton channel

Neutrino channel

Hadron channel

Selection

Initial

H#liso >=2

|M[£ - le < 40 GeV
|Mj]‘ - MHl < 80 GeV

60 GeV < ij < 180 GeV
pr < 70 GeV

thrust < 0.9

Selection Selection

Initial Initial

#Lrso =0 #Lrso =0

|M;; — My| > 80 GeV btag > 0.16

bmax3 > 0.2 60 GeV < M;; < 180 GeV
60 GeV< M;; <180 GeV prr < 70 GeV

10 GeV < pr < 180 GeV thrust < 0.9

thrust < 0.9
Eys < 400 GeV
M(HH) > 220 GeV
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