
Light mass window of lepton portal dark matter                                                  
Yuji Omura (Kindai U.)

Motivation
We propose a dark matter (DM) model, where DM mass is below 10 GeV and DM interacts with leptons.  
We study the DM physics and the sensitivity of the LHC to this model.  

Lepton portal DM model

 Summary
・DM can be lighter than 10 GeV, if DMs annihilate to 2 neutrinos. 
    The light DM can evade the strong bounds from the direct search.

・The mono-Z search at the LHC is complementary to the stau search.

(arXiv:2208.05487, 2011.04788)
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Phenomenology

Parameters for light DM

・STU parameters

・invisible 125GeV Higgs decay

・light DM requires light H
large

・DM is produced thermally.

・h→γγ is deviated from the SM because of large λ3.

<latexit sha1_base64="IVt0iII9Rd39qanBIX0yVsqr8cM="></latexit>

h

<latexit sha1_base64="sw9TTdK6hip+BJ1G4ew9iR2Ar1k="></latexit>

H±
<latexit sha1_base64="sw9TTdK6hip+BJ1G4ew9iR2Ar1k="></latexit>

H±

<latexit sha1_base64="HDNCa4WHG9SkReFaEyYr7LzqvN4="></latexit>

�3

h

H+ γ

γ

<latexit sha1_base64="HDNCa4WHG9SkReFaEyYr7LzqvN4="></latexit>

�3

large

Deviation from the SM is about 10%.

・The signals at the LHC

Results
(i) τ-philic (                      ) 
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On the red lines, DM annihilations to 
 2 leptons give the correct density 
when mH =0.1, 1, 10, 50 GeV.

The colored regions are excluded by the 
direct detection (DD), the LHC searches, 

Neff and so on.

・Large couplings lead Landau poles.  
    → Introducing a singlet scalar can relax this bound (2208.05487).


