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Mono-Higgs Models On The Market

• Effective Field Theory: DM 
couples directly to Higgs via 
n-dimensional operator, valid 
at energies below cutoff scale 
Λ. →6 EFTs	


• Simplified Models: New 
massive particle mediates 
Higgs-DM interaction, 
including baryonic Z’, Z’ from 
hidden sector,  pseudo scalar 
A0 from 2HDM, and scalar 
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baryonic Z’ hidden sector

scalar2HDM
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https://arxiv.org/abs/1402.7074


Shin-Shan Eiko Yu

Suggestions/Concerns From The Mono-Higgs Analyzers

• Propose to have a repository of cross-section grids for each 
mono-Higgs model. These grids serve as benchmarks and 
ensure ATLAS/CMS specify all of the model parameters 
consistently	


• Model files at svn of LHCDMF are not necessary up-to-date 	


• baryonic Z’ model file Higgs_hzpzp_UFO	


➡ Find one person from each collaboration to make sure 
that the model files in SVN are up-to-date	


• The recommended values of benchmark parameters in 
1507.00966 are not always coherent with other mono-X 
channels	


• recommended value for the Z’-fermion coupling gq=1/3 
(instead of 0.25) for the baryonic Z’ model
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https://svnweb.cern.ch/cern/wsvn/LHCDMF/trunk/models/
https://svnweb.cern.ch/cern/wsvn/LHCDMF/trunk/models/Higgs_hzpzp_UFO/
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Suggestions From The Mono-Higgs Analyzers

• The recommended values of benchmark parameters in 
1507.00966 do not always take into account the constraints 
from existing searches/EWK measurements	


• The Z’ coupling parameter gz’ in 2HDM: 0.8 (from 
1507.00966) vs the formula from authors (constraints from 
the EWK measurements taken into account)
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Backup Slides
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Limits From CMS Mono-Higgs (bb)
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gz upper bound in 2HDM
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Baryonic Z’ Model
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When energy << mZ’, the effective Lagrangian becomes
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EFT For Mono-Higgs

• Higgs_hhxx_scalar: 
renormalizable dim-4 operator, 
scalar DM	


• Higgs_hhxx_combined, 
Higgs_hhxg5x: non-
renormalizable dim-5 operator, 
fermion DM
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• Higgs_xdxhDhs, Higgs_xdxhDhc: 
non-renormalizable dim-6 operator, 
real and complex scalar DM	


• Higgs_xdxFhDh: non-
renormalizable dim-8 operator, 
fermion DM

Copied from slides of Dustin Burns
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Simplified Model For Mono Higgs

10

Copied from slides of Dustin Burns
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Factors That Do Not Affect Missing Energy
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Within the same model, different model parameters 	

give very similar MET distributions
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Factors That Affect Missing Energy
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on-shell mediator off-shell mediator



Shin-Shan Eiko Yu

Missing Energy Of Simplified Models
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MZB ' = MZ ' = MS = M
A0 = 1 TeV

Mχ = 50 GeV, 65 GeV

ATLAS-CMS DM Forum ReportATLAS-CMS DM Forum Report

MZB ' = MS = M
A0 = 100 GeV

MZ ' = 1 TeV,  Mχ = 1 GeV

http://arxiv.org/abs/1507.00966
http://arxiv.org/abs/1507.00966

