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@ Non-resonant production
© Phase transition in the hidden sector

© Feebly interacting scalar
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Overview

@ Non-resonant production
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Neutrino oscillations in matter
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The Boltzmann equation: ve — vs
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The Dodelson-Widrow formula
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Cosmological bounds
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The abundance of sterile neutrinos today
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© Phase transition in the hidden sector
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An instant phase transition at Tp. = {7,
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Oscillations vs — ve in T < T, (p) =41T
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The admixture of right handed vs to v in T > T, {(p) =1.28T
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The overall abundance of v today
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The absolute minimum of sterile neutrino abundance today
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The momentum distribution of v/
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The numerical results for Qn/Qgm
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The numerical results for T¢ max
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© Feebly interacting scalar
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Phenomenology of the dark sector
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The main assumptions

The condition f¢g < M can be consistent with T,z > 100€V which allows sterile
neutrinos to compose all dark matter today!

Tose 273K\ . (M, 213 /1kev\?/3
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@ My ; > Tgw suppresses the active-sterile oscillations in the region T < Tgyy.
@ my < 2M forbids the perturbative decay ¢ — NN kinematically.
@ my =~ (1 —2) x 102" €V is consistent with the Ly-a clumping.

Assumptions.

- s T svava — p4 f2 my
@ For my > mgo ~ 0.01€V we require % =6"x 6r Hy < 1.
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Different production mechanisms

T > Tgw: generation by thermal Higgs boson decay
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T. < T < Tus: nonperturbative production until f|¢p| = M
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M < T < Tg: oscillations from active neutrinos
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62 =1073, M = 20 keV,
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Conclusion

@ The model with phase transition let us simply alleviate different cosmological
and astrophysical bounds by shifting the onset of oscillations to later times.

@ The model with the feebly interacting scalar is able to suppress the sterile
neutrino production in the early Universe to the level which makes the direct
laboratory searches the strongest ones in the scalar dominated Universe.

@ Super-cool sterile neutrinos produced by the oscillating background
contributing significantly to DM help to escape the bounds of M > 8keV
from the structure formation in the Lyman-« forest and of M > 5.7 keV from
phase space density.

@ keV sterile neutrinos can naturally explain small masses of active neutrinos
within different hierarchies via the See-Saw mechanism.
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Thank you for your attention
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Bounds from the "Troitsk nu-mass" spectrometer
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Expectations of the KATRIN
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