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Higgs Boson: A Tool to Discover New Physics

. only invisible Higgs decay in the SM: H — ZZ* — 4v

- BRissmall: ~ 0.1 %

- If size-able invisible Higgs decays found: sign for physics beyond SM
Collider Search

- e.g. Higgs Portal Model connects SM and Dark Matter )
DM SM
SM - H - XX Direct ?
° and)( INvisible detection
- (DM candidate y scalar, fermionic or vectorial) DM SM

>

Indirect detection
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| HC Results

- invisible Higgs decays were searched with gqg — ZH and gq — qqH (VBF)

+using missing Et (and Mqq)

- very hard to achieve better than 10% at LHC
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Upper Limits/Sensitivity [LC

250 GeV, 900 fb-1, LR+RL 250 GeV, 900 fb-1, LR+RL

ee 0.33% , 't 0. 57%_ .

TR Y4/ COMDINea V.16 RIS gy o\ hined 0.23
qq 0.25%

(2203.08330) — (2002.12048)
approaching SM limit :
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* SO

data processing

tware stack tr

at connects and extends individual packages towards a complete
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- fast/full simulation

reconstruction

- analysis



key4HEP

software stack that connects and extends individual packages towards a complete
data processing framework for detector studies

| | Event Data Model: EDM4hep
fast/full simulation I

reconstruction @

analysis /// ’ P (-
Ingredients Generator Simulation sﬁi‘f:(t)ig-n Analysis

- . Whi;ard, C++, Python Overlay { Vertexing

—vent data model; EDM4hep \\ Pythia, ... \ \ Digiizaton l;’lztvg:lfgggi’:%

| | \ / j racking
Geometry information: DD4hep —~ ~ ~
-ramework: Gaudyi
Detector Geometry: DD4hep

Packaging and deployment: Spack
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Analysis Structure

+forced two-jet reconstruction/two leptons required
- Isolated lepton veto/jet veto
-/ mass reconstruction from di-jet/di-lepton

ISR corrected recoil mass selection

+ toy MC to set upper limit
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MC files: Icio files converted to EDM4hep Icio2edm4hep

fastjet (Marlin wrapper) k4MarlinWrapper runs

Marlin processors
as Gaudi algorithms.

ILCSoft Key4HEP
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working unit Processor §  Algorithm
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More Analysis Details

MC files: Icio files converted to EDM4hep Icio2edm4hep

fastjet (Marlin wrapper) k4MarlinWrapper runs
Marlin processors
IsolatedLeptonTagging (Marlin wrapper) as Gaudi algorithms.
identify all isolated leptons ILCSoft Key4HER
Marlin AGaudi ™\
.. , language C++ ;’ C++
LeptonPairing (Marlin wrapper) working unit Processor ~ §  Algorithm 1}
configuration language XML f Python
. . set up function init | initialize
select Z pair candidate working function processEven} execute
wrap up function end finalize,

transient data format LCIO \, anything #
brems/FSR recovery ~————
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More Analysis Details: Major Backgrounds

. ete” > 7Z7Z > Zuv
. ete” > WW - W¢u
- eTe” > Zuy,

. eTe” — Wev,
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Status

+ Key4HEP analysis environment Is set up
+ Working now on complete analysis chain
- full signal (background) MC available

+ project student joined efforts

+started writing some documentation (loQ)
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Plans
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Plans

+ measurement of the expected sensitivity to invisible Higgs boson decays

- cut-based analysis (project student)
- | € 1nvtsible
- (multivariate analysis)
- comparison of [LD and SiD results
- key4HEP ‘audit’

- key4HEP example analysis _

- (tutorial)
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Additional Information
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