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Direct comparison of sterile neutrino constraints from cosmological
data and oscillation data in a 3+1 model
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Sterile neutrino tensions
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Cosmology and sterile neutrinos

— ACDM no sterile neutrinos
— N = 4.046, m>™ = 0.0eV

— N4 =4.046, m ™ = 0.5¢V ||
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Thermalised sterile
neutrinos add an extra
relativistic degree of
freedom observable in the
CMB power spectrum
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Relating particle physics to cosmology

Graph from S. Hannestad et al., Cosmol Astropart.
Phys. 2012, 025 (2012), arXiv:1204.5861

Code available as LASAGNE

Larger sterile mass splitting
increases temperature of
thermalization = greater AN

/

Larger mixing angle allows
a higher thermalisation rate

Giunti & Laveder
3+1 best fit
(Phys Lett B706,
200 (2011))
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The University of Manchester Ve d i S a p pe a ra n ce

1+1 model.
Only v, flavour mixes into my.
Only non-zero mixing angle is 6,4.

Daya Bay reactor v,

disappearance search
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v, disappearance
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Gallium anomaly allowed region
and Daya Bay exclusion region
expressed in cosmological
parameter space

Compared to Planck exclusion
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Can also convert the Planck
exclusion into neutrino-oscillation
' parameter space
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v, disappearance
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A 3+1 model for v,—v, appearance
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Validating the mean momentum approximation
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3+1 model for v,—v, analysis
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Cosmological parameters in the oscillation space of v,—v,
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Conclusion

Cosmological and particle physics searches for sterile neutrinos can be
compared in the same parameter space

v, disappearance

» Cosmological limits are strongest above Am?2,; ~ 0.1 eV2 and msterile ~ 0.2 eV but are
model-dependent

» Daya Bay is more constraining at lower masses

v,—V, appearance

» Cosmological limits are strongest at mass splittings above Am?2,; ~ 5x10-2 eV2 and
megoterile ~ 0.2 eV but are model-dependent

» Daya Bay / Bugey / MINOS combination is more constraining at lower masses
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