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Oscillations vs cosmology
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The sterile neutrings coupledto a new lighpseudoscalaim, << 1eV)
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T> ¢ particlesarethermallyproduced
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Densitymatrix
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Resonanproduction

To preventsterile
neutrino
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MA, HannestadHansen, Tram (2014)
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Late time phenomenology

10 1074 0.01 1 e |
I T [MeV] Low enerqgy/ late timeproces

Recombination

Maria Archidiacono Invisibles15 Workshop]@#2615, IFT Madrid




Expansion in_egendrgpolynomialsof the
Boltzmannequationin Fourierspace
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Expansion in_egendrgpolynomialsof the

Boltzmannequationin Fourierspace
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Expansion in_egendrgpolynomialsof the

Boltzmannequationin Fourierspace
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Active neutrinosmust be free streamirajter z~5000
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Theinteractionis confinedto the the sterilsector
Thepseudoscalartouplingis diagonalin massasis



Solving the ten
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As soonassterileneutrinosgo nonrelativistic, they startannihilatinginto
pseudoscalars!/ J ! "
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v. — ¢ annihilations

As soonassterileneutrinosgo nonrelativistic, they startannihilatinginto
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Solving the tension on mg
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Bounds on dark matter coupling
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Dwarf Milky Way Cluster
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can accommodate one additional massive sterile state in cosmology witho
spoiling CMB measurements and, at the same time, evading mass
constraints

OSecretO interactions might also solveriie of the
paradigm
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Sommerfield enhancement

Theeffectof Sommerfeldenhancementan besafelyneglectedor all reasonable
valuesof g,
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