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Dark Matter

DM direct detection

Is the Weakly Interacting 
Massive Particles (WIMP) dead ?



Motivation – 
Muon (g-2)

BSM inside the loop ?



Motivation – ATLAS Higgs boson 
exotic decay excess



Motivation – Combine them 
together ?

vector-like muon lepton 
(VLML)



Renormalizable simplified 
dark matter model

Similarly, the VLML and muon will mix together after EWSB. 



Renormalizable simplified 
dark matter model

Scan parameters :



Experimental constraints

1. Muon g-2

2.      ATLAS Higgs boson exotic decay excess

A0 cannot simply be a SM singlet scalar or 
one of scalar/pseudoscalar in 2HDMs.



Experimental constraints

DM interacts with quarks via H0/A0 exchange resulting in a suppressed tree-level amplitude for DM-nucleon 
elastic scattering due to small momentum transfer. 
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dSphs gamma ray data

Higgs funnel



vector-like muon lepton 
(VLML)

Conclusion
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