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The detection of the cosmic neutrino background
(CvB) is an extremely important problem in fundamen-
tal physics [1]. So far, there has been only indirect ev-
idence for CvB from precise measurements of the pri-
mordial elemental abundances in big bang nucleosynthe-
sis (BBN) 2], cosmic microwave background (CMB) |3],
and large-scale structure (LSS) [4, 5|. However, the di-
rect detection of CvB remains an open challenge, which
is often dubbed as the “Holy Grail” of neutrino physics.
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1998) 1562-1567.
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Neutrino oscillation between three generations

Credit: J-PART




PMNS elements Mass square difference

normal hierarchy (NH) inverted hierarchy (IH)
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1.Proportion of neutrino mass states at present times
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1.Proportion of neutrino mass states at present times
2.Binned/smeared spectrum

e Bin width 10 meV in [-5,10] eV range.



1.Proportion of neutrino mass states at present times

2.Binned/smeared spectrum

TE 10" Mlightest = 10 meV
: : : . A =10 meV
* Bin width10 meVin [-5,10] eV range. T ¢ my =10 eV
% u my =10 eV
2 108 |Ues|? = 0.02
2 | U2 = 0.01
é 10 1 9o = 1
ks
; 102 —— 3+1 w/ decay (NO) ]
; —— 341 w/ decay (IO) _l__ -
= 10" - Std. osc. (NO) ’
= r e U
< - Std. osc. (10) A
=102 - . SN |
—200 —100 0 100 200 300

By — Eencl,O [meV]



1.Proportion of neutrino mass states at present times

2.Binned/smeared spectrum
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e CvB measurements can be good probes of new physics,
e Couplings as low as 10°could be probed by CvB,

e Novel and exciting perspectives!

e Sensitivity in the sterile neutrino parameter space (m4, Ue4),

e Constraints coming from other astrophysical sources.
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