
Search for dark matter in association with a Higgs boson decaying 
to two photons at sqrt(s) = 13 TeV with the ATLAS detector



(My) personal motivation to pick up this topic 

・When investigage dark photon (A’), we can find also the contents 
about dark Z (Z’) since both can be mixing basically 

-- What is Z’ ?

-- Which experiments or what is the results from  Z’ search ?

-- What is base of those model ?

-- Is there any impact for dark matter model for J/psi->invisible ?

-- ….



Model Assumption

2HDM (two-Higgs doublet model) : additional Higgs particles. 
-- the point maybe , , , modified Lagrangian can have Z’A0*h term, though h is 
normal Higgs  



Reference slide :



Analysis (Event selection) 
Concept : identification of Higgs via di-photon, along with large Emiss

T .  

They classify the set into 5 categories ,  ,  , 



(Supporting ) Distribution of various parameters 
Z’-2HDM model has relatively large Emiss … ?



Result . Example distribution of di-photon invariant 
mass for Z’B model



C.L. on the cross-section



C.L. on the cross-section 
(heavy scaler model)



C.L. on 2-dimentional map 



Comparison with the other experiments

・I don’t fully understand why the exclusion area becomes “circle” 

・At any rate, it shows that at low mass, it has potential to set 
better limit than those experiments.



Summary 


