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Introduction – Z2 odd scalar singlet DM

Even though this simple model has not been totally 

ruled out, but it’s relatively boring …

(1) Is it possible to extend this simple 

model with co-annihilation processes ?

(2) Is it possible to extend this simple 

model with non-trivial DM direct 

detections & collider searches ?
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We need at least 

the 2nd particle 

inside the dark 

sector with mass 

close to DM 
candidate !

It’s natural to connect the 

co-annihilation with compressed 

mass spectrum !



Introduction – Co-annihilation

We need at least 

the 2nd particle 

inside the dark 

sector with mass 

close to DM 
candidate !

It’s natural to connect the 

co-annihilation with compressed 

mass spectrum !

One of the next non-trivial scalar dark matter model 

with co-annihilation processes is the inert two higgs

doublet model (i2HDM).

I will focus on i2HDM with a compressed 

mass spectrum and its connection with 

dark matter co-annihilation in this talk !
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MicrOMEGAs

PLANCK

measurement

DDCalc



Contents

• 1. Introduction

• 2. Brief review of inert two higgs doublet model 
(i2HDM)

•3. Constraints on i2HDM

•4. Results & Discussions

• 5. Summary and Future Prospect 

Chih-Ting Lu (KIAS)



Results & Discussions



Co-annihilation and mixed scenarios 

Relic density constraints
LEP-II constraints



Co-annihilation and mixed scenarios 

LEP-II constraints

Relic density constraints
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Conclusions

• In this work, we have performed a global statistical 
analysis of the i2HDM with five 
parameters at the EW scale for 
compressed mass spectrum.

• By using the profile likelihood method, the survived 
parameter space were subjected to constraints from the
theoretical conditions (perturbativity, stability, and tree-
level unitarity), the collider limits (electroweak precision 
tests, LEP, and LHC), the relic density as measured by 
PLANCK, the limit from XENON1T, and the limit 
from Fermi dSphs gamma ray data.



• We found that the viable parameter space of co-
annihilation scenario is located at 
the and

• The allowed parameter space can be tested by the compressed 
mass spectra searches at the LHC. It can be partially probed 
with future luminosity and mostly probed with 
luminosity




