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The sky as seen by Planck g-esa

30 GHz 44 GHz 70 GHz

100 GHz 143 GHz 217 GHz

353 GHz 545 GHz






The power spectrum
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Cosmological (Non-standard)
parameters for neutrinos
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Other cosmological measurements
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Cosmological constraints on N g
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Constraints on N.g from the first
results from ACT and SPT
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Constraints on Neg from 2500 deg?
SPT survey
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Constraints on N.g from PLANCK
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Consistency between CMB, BAO

and H O
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fixing Qph?, Zeqs Os
(by varying Q.h?, Qp)
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Constraints on > m, from SPT 2500 deg” survey
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Constraints on Y _ m, from PLANCK
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Neutrino mass imprint on CMB by
ISW effect
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Neutrino mass and expansion rate
fixing Qph2, Q.h2, 0,
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Neutrino mass and CMB lensing
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Summary

* Cosmological or astrophysical signals provide
another way of studying neutrino physics

* Current significance of the preference for the
non-standard model (Neff > 3) from
cosmological signal is weak

* Interpretation of physical stories given the new
data is still intriguing



Special thanks to Brendan Cirill
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