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Motivation



Sterile neutrino as Dark Matter candidate
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Constraints

e Supernovae energy bounds (X. Shi & G.Sigl (1994))
e DM overproduction (S. Dodelson, L. M. Widrow (1994), X. Shi, G. M. Fuller (1999))
e Radiative decay (NuSTAR, XMM, Chandra)

e Tremaine-Gunn bound
Sterile Neutrino Dark Matter, A. Merle (2017) 5 /1,


https://arxiv.org/pdf/1807.07938.pdf
https://www.sciencedirect.com/science/article/pii/0370269394912327?via%3Dihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.72.17
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.82.2832
https://www.worldscientific.com/doi/abs/10.1142/S0218271804006486
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.251301

The role of sterile neutrinos in SNe
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J. Hidaka and G. M. Fuller (2006) G. G. Raffelt and S. Zhou (2011)
e Suppression /enhancement of the SN explosion

e Change of the electron or neutrino (v, v,, v;) fractions

H. Nunokawa et al. (1997), M. L. Warren et al. (2016), C. A. Argtielles et al. (2016) ... 3/12


https://arxiv.org/pdf/astro-ph/0609425.pdf
https://arxiv.org/pdf/1102.5124.pdf
https://arxiv.org/abs/hep-ph/9702372
https://arxiv.org/abs/1603.05503
https://arxiv.org/abs/1605.00654

Sterile neutrino conversions in the
stellar core



Sterile neutrino conversions in the stellar core
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L. Stodolsky (1987), H. Nunokawa et al. (1997), K. Abazajian et al. (2001)
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https://wwwmpa.mpa-garching.mpg.de/ccsnarchive/
https://wwwmpa.mpa-garching.mpg.de/ccsnarchive/
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.36.2273
https://arxiv.org/abs/hep-ph/9702372
https://arxiv.org/pdf/astro-ph/0101524.pdf

Sterile neutrino conversions in the stellar core
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.35.4014
https://arxiv.org/pdf/0706.0454.pdf

Conversion regions
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ill they collide or undergo MSW resonance?
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Sterile neutrino energy distribution

tor = 0.5's, sin*260 = 107°

. Amg = 10 keV Amg = 20 keV Amg = 100 keV

T ' ' ' ' '

; 1055),

(<5}

w 1077

=  MSW

ng 104()_ —— MSW+Coll. v

E — Coll. v

’E ’ - ! ’ - ! ! - *

10! 102 10° 10! 102 103 10! 102 10°

E [MeV] E [MeV] E [MeV]

e antineutrinos - collisional and MSW production

e neutrinos - only collisional production

e Amg 1 - collisions are important,

more conversions deep in the core, where )\, is small
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Development of the neutrino lepton
asymmetry




Development of the neutrino lepton asymmetry

Only active neutrinos
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Radial evolution of the asymmetry w and w/o feedback

toh = 0.5+ At s, Am, =10 keV, sin?260 = 10710
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e Feedback inhibits Y, from unphysical growth.
e Stationary value of Y, can be reached very quickly.
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Contour plot
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e Higher mixing angles reach the saturation value faster.

e More massive sterile neutrinos reach smaller saturation values,
less energy modes has enhanced conversion probability.
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Conclusions

e Sterile neutrinos with keV mass

e have a major impact on SN physics.

e Their production leads to the growth of Y, asymmetry.

e Feedback is crucial.
e Large Y, asymmetry relevant for SN physics.

¢ SN bounds on the sterile neutrino DM must be updated.
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Conclusions

e Sterile neutrinos with keV mass

e have a major impact on SN physics.

e Their production leads to the growth of Y, asymmetry.

e Feedback is crucial.
e Large Y, asymmetry relevant for SN physics.

¢ SN bounds on the sterile neutrino DM must be updated.

Thank you!
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