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1 loop radiative seesaw model (Z:symmetry)
Small coupling, too much DM density

‘ additional Zo symmetry

2 loop extension ( Z: x Z,symmetry)
Loop generated coupling, Multi-component DM

Multi-component DM
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Two loop extension of Ma model

M. Aoki, J Kubo, H.Takano Phys. Rev. D 87, 116001 (2013)

Ma model + inert singlet scalars
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Multi-component DM
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Thermal process

3 types of annihilation process (My > mgy, > m,)

i standard annihilation ! DM conversion semi-annihilation
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Direct detection

1 component DM
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Indirect detection

Neutrino from the Sun
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—Ca(ii ¢ j)N? — Ca(ij < KSM)N; N

A,B;C

Monochromatic neutrino production
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Incoming flux
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BG signal ~ O(10)events
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Indirect detection

Numerical result
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Enhancement of semi-annihilation

« 7% resonance
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Summary

« 2 loop extension of Ma model
small |X5| ~ 107° generated by 1 loop correction
« multi-component DM
« 3 types of annihilation process

standard annihilation dark matter conversion semi-annihilation
e >Ne Y " Ne ™
DM SM DM DM; DM; SM

» Direct detection

Q;h?
- constraint for opwm |:> Zaz (0'12)

« Indirect detection
Monochromatic neutrino from semi-annihilation
1% resonance enlarge the event rate

- Quantitative comparison with the experimental value
« other neutrino source? (from Earth, G.C. )







