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Previous study’

By M. A. Thomson, summarised in a publication:
Model-independent measurement of the e*e - HZ
Cross section at a future e*e”linear collider using

hadronic Z decays
(Eur. Phys. J. C76 (2016) 72, arXiv: 1509.02853)

Expected limit on invisible Higgs boson decays:
BR(H-inv.) <0.94% at 90% CL
for 500 fb? at 350 GeV



Processes considered
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Technical'information

* CLIC energy spectra for 380 GeV

* event samples generated with
WHIZARD 2.7.0

* detector simulation and event
reconstruction with Delphes,
using (modified) CLICdet Stagel
cards



Signature of e'e - Z H=SJJ + Inv.

Two-jet events without electrons, muons, or isolated photons...




Preselection cuts: di-jet mass
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Normalized events number

Preselection cuts:ly. .

10°

107

10

—

:I ||||||I]_I'I'I'ITI1I| | |||||||| 1 ||||||l| | ||||||I]_I'I'I'ITI'I|| | ||||||||

—h
9

o
%

—
o
d




Preselection cuts:ly.,
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Preselection cuts: dijet emiSsion angle
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Preselection - efficiency

channel
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Preselection - summary

Event class

Efficiency

Background

0.37%

SM Higgs decays

1.68%

Invisible Higgs
decay

46.95%




MVA - variables
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In the lab frame
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BDT response
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BDT - results™

Assuming BR (H-inv.) = 1%
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Invisible decays of the 125'GeV higgs
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Expected limit on invisible Higgs boson decaygs:
BR(H-1nv.) <0.86% at 95% CL
for 1000 fb* at 380 GeV
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Invisible decays of H’

New ,dark sector” scalars expected eg. in higgs-portal models.
Invisible decays dominate. Can be produced due to mixing with SM Higgs.

We extend our search to search for production of H' (assuming BR (H’ - inv.) = 100%)

Using model with Vector-fermion dark matter arXiv:1804.10289
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Conclusions &

Search for invisible Higgs boson decays based on the
WHIZARD event generation and fast simulation with
Delphes.

CLIC running at 380 GeV can constrain the invisible decays
of the SM Higgs boson to below 1%

Results consistent with the previous study based on full
simulation

The study can be extended to search for new exotic scalars

Cross section limits can be translated to the limits on model
parameters (still to be done)
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