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§ Introduction



Dark matter
Convincing evidences
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Dark matter candidates
Hypothetical candidates
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Sterile neutrino Is decaying DM

* Production: Dodelson-Widrow

mechaniSM [Dodelson and Widrow (1994)] [Abazajian (2019)]
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Sterile neutrino Is decaying DM

Production: Dodelson-Widrow
meChan ISm [Dodelson and Widrow (1994)] [Abazajian (2019)]
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§ Freeze In Production
* A kind of non-thermal production

Extremely (Super-) weakly interacting massive particles
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§ Model

 Sterile neutrino DM in feeble gauged U(1)
extended model
* (Gauged U(1) extension

 U(1)g_; :+1forbaryon, -1 for lepton [Davidson (1979),
Mohapatra and Marshak (1980), ...]
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§ § Heavy Z' : 2my < my
* Production by decay: Z' — 2N (hereafter N = v,)
* The free streaming length A¢ bound
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to and Shimomura (2022)]
Beam dump constraint |
SN1987A constraint

100 Me == rO° 707 70
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§ § LightZ': 1MeV < m, < 2my

« 7' can be thermalized by the decay and the
Inverse decay f
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* The dominant production mode from Z’
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§ § LightZ': 1MeV < m, < 2my

longitudinal mode and

scalar enhancements 0

[Eljima, Seto and Shimomura (2022)]
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§ § Verylight Z":
m, < 1MeV < Zmy

» 7' and the decay products become dark radiation
a=0.04, m4=10GeV

a=10"*, my=2GeV
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The gauge interaction is too
feeble to generate DM.

Only Higgs portal processes

contribute instead.

7' generated through U(1),_; el
IS a subject of constraint



§ Summary

* \We reinvestigated sterile neutrino DM In gauged
B-L model
* Production

» Heavy Z': free streaming constraints
» Light Z": longitudinal mode and scalar enhancements

> Very light Z": only Higgs portal viable

e Mass
> =1 MeV

> v, - Vg1l hadronic modes
v c.f. X-ray from radiative decay for keV v,



