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Sharp Spectral Features.

Out of equilibrium

Decays annihilation
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Medium interactions.
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Medium interactions.
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Medium interactions.
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Medium interactions.
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Medium interactions.
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Medium interactions.

Sharp spectral features
mostly unaffected
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Constralnts.
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Constraints.
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Constraints.
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Take home message:

« PHENUs could be produced in the early
universe with sharp spectral features

e Scattering on the background or with other
PHENUSs is negligible

e Sharp spectral features are observable for a
range of lifetime, mass and abundance
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Medium interactions ll.
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Medium interactions ll.
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Medium interactions ll.

Stay tuned!
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Thank you for your
attention

arXiv:200/.02063
2512.XX?7?7?
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Motivations.

Few works on this topic:

« Frampton, Glashow, 80

« Gelmini, Gondolo, Sarkar 92

« Kanzaki, Kawasaki, Kohri, Moroi 07
« Ema, Jinno, Moroi 13, 14

« McKeen 18

—3» A general studyis needed

« Jaeckel, Yin 20, 21
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Decay Spectra.

A controls the width of the box. .
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Annihilation.
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Annihilation.
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Sharp Spectral Features.

~  Final state radiation broadening
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Sharp Spectral Features.

e FiNal state radiation broadening
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Medium interactions.
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Self-scattering.
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constraints.
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BBN constraints.
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BBN constraints.
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Models

e Scalar triplet
« Majoron
« Vector decay (Coy, Hambye 20)




