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Inert Doublet Model
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SM Higgs: IDM Higgs:

New particles: „Higgs boson”: 
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Inert Doublet Model

SM Higgs: IDM Higgs:

New particles: 

● One of the simplest extensions of SM
● Additional scalars does not couple to fermions
● The lightest new scalar H is stable

→good dark matter particle candidate
● Some theoretical and experimental constraints already exist

„Higgs boson”: 

Parameters                         + 2 coupling constants

5 free-parameter space
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Parameter space
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JHEP 1812 (2018) 081, arXiv:1809.07712 Leading-order cross sections:

Considered benchmark points 
from:

● Consistent with current theoretical and experimental constraints
● Masses up to 1 TeV
● Decay rates predicted from the SM parameters

 arXiv:1811.06952
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Strategy
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Expected signature of the final state:
One lepton,     or   , and a pair of jets

Dominating background:
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Strategy

 ● Event samples generated 
with Whizard 2.7.0

● Using CLIC beam spectra 
for 3 TeV

● 11 benchmark points 
(BP) considered

Output
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Dominating background:

Expected signature of the final state:
One lepton,     or   , and a pair of jets



 

Strategy

Reconstruction of:
● jets (VLC algorithm)
● isolated leptons
● isolated photons

DELPHES (CLICdet card)
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Strategy
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Reconstruction of:
● jets (VLC algorithm)
● isolated leptons
● isolated photons

DELPHES (CLICdet card)

Require:
● exactly one isolated lepton
● no isolated photons over 10 GeV
● additional energy-flow objects in the detector

with less than 20 GeV
● two exclusive jets (VLC:                                                )



 

9

Pre-selection
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Examples of the signal for on-shell W (BP23) and off-shell W* (HP15):
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Pre-selection results
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● Signal to background ratio improvement
● Cut-based selection not sufficient – multivariable 

analysis needed
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BDT analysis
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BP23 HP15

● Samples with off-shell W* used for training separately 
from samples with on-shell W

● Algorithm did not overtrain
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BDT analysis
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BP23 HP15

● High signal significance after BDT analysis
● Sufficient signal efficiency after cut on BDT (~20-25%)
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BDT results
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Full-leptonic channel results:Semi-leptonic channel results:

● High improvement, compared to the full leptonic channel
● Only one BP (with the lowest cross-section) below

arXiv:1811.06952, arXiv:1812.02093
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BDT results
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Thank you!
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BACKUP
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Pre-selection
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