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Hence, cosmological observations can be used as a laboratory to test
neutrino properties!



Damping neutrino freestreaming

e Neutrino freestreaming leaves unique

imprints in the CMB
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. . . Effect on angular power spectrum: interaction driving
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Approximations:

=> Treat neutrinos as an ultrarelativistic species with the energy density of ACDM

=> Relaxation approximation: k- and g-independent collision term in Boltzmann
hierarchy



Low-z interactions

e MCMC with MontePython
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High-z interactions
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Transient interaction rate

Next: constrain depth
of redshift window

“Bump”-like interaction
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Neutrinophilic boson
scenario
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Transient interaction rate
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Matter clustering

e Neutrino interactions affect metric
potentials and hence in turn the
matter power spectrum

e Given CMB constraints, what can
galaxy clustering further tell us
about non-standard neutrino
interactions?



Matter clustering

Relative matter power spectrum vs ACDM at z = ()
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Summary

Neutrino freestreaming leaves unique imprints in the CMB
=> Non-standard neutrino properties can be tested by the CMB

We take a model-independent approach and find a freestreaming window
2000 < zipe < 10° 0.34 eV < T, <15eV

in which neutrinos cannot have significant interactions
The exception is T',. oc 7% which represents no known particle physics model
CMB-54 extends the window to

2000 < 2 <2 x 10° 0.34 eV < T, <30 eV

Galaxy clustering can further constrain models with high Zjt
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