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UV freeze-in production of light relics
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UV freeze-in production of light relics
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UV freeze-in production of light relics
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Strongly dependent on the highest temperature at which
SM species are thermalized (reheating temperature)



UV freeze-in production of light relics
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. ALPs rom Primakoff production

- Massless dark photons

. Light right-handed neutrinos in gauged B-L model

. Light right-handed neutrinos with non-vanishing charge radius



UV freeze-in production of light relics
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« ALPs from Primakoff production
- Massless dark photons
 Light right-handed neutrinos in gauged B-L model

- Lightright-handed neutrinos with non-vanishing charge radius



UV freeze-in of ALPs from Primakotf production

- ALPs: pseudo Nambu-Goldstone bosons arising from the spontaneous breaking of global
symmetries in scenarios BSM. Dimension-5 coupling to photons:
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UV freeze-in of ALPs from Primakotf production
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Next-generation CMB experiments can probe the freeze-in regime
Strong constraints for high enough reheating temperatures!



UV freeze-in of light RH neutrinos in gauged B-L. model

« This model includes 3 RH neutrinos and a new Z boson:
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UV freeze-in of light RH neutrinos in gauged B-L. model
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CMB observations allow us to probe higher masses of the Z boson



Conclusions

- The CMB is a powertul observable to constrain the presence of light species BSM

- In particular, the improved sensitivity of next-generation experiments will allow us to
prope regions of parameter space where the light relics are produce via freeze-in

- For high enough rehea

ng temperatures, strong bounds on light relics produced via

UV freeze-in. These will complement, or surpass, astrophysical and laboratory

bounds
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Thank youl!
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