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Neutrino decay

Neutrino has three flavor and mass eigenstates: (v, v, v;) (vq, V2, V3)
Heavier neutrinos can decay to lighter neutrinos with photon:
V3 2 Vi Ty

vy Lifetime
Standard Model (SM) and Dirac neutrino assumptions :t = 0(10%*3) years
Several Beyond Standard models predict: 7 = 0(10*)~0(10") years
Experimental lower limit from CIB meas.: T > 0(10'%) years
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Neutrino Mass and Photon Energy

* From neutrino oscillation Y W%@
— |[AmZ;| = |m§ — m3| = 2.4 x 1073 eV? m? — m2
—AmZ, =m3 —m? = 7.65 x 1075 eV/? By =

« CMB(Planck+WP+highL) and baryon acoustic oscillation (BAO)

measurements constrain
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Cosmic Neutrino Background (CvB)

Relic of neutrino decoupling few seconds after Big bang.
Not yet directly observed.
Density and Temperature of CvB are well predicted from CMB meas.



Expected photon wavelength spectrum from CvB decays

Considering red shift of wavelength and lifetime, and CvB density as a function of

a =1/
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Also considering doppler shift from CvB relativistic F-D thermal distribution
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Expected photon wavelength spectrum from CvB decays

ky distributioninv; - v, + vy

? Sharp Edge with msz = 50 meV
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Sharp edge indicates two body decay from a massive particle
= Decisive signature of CvB decay



CvB radiative decay and Backgrounds

CIB summary from Matsuura et al.(2011)
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Cosmic Infrared
Background (CIB)
I,~ 0.1-0.5 MJy/sr

T =3 X 10%%yrs
I, ~ 0.8MJy/sr
Excluded by S.H.Kim et. al 2012

7 =1x 10%*yrs
I, ~ 25kJy/sr



extragalactic background light DE 7 )L

ZE R
 Dominguez et al. 2010 doi:10.1111/}.1365-2966.2010.17631.x

« Andrews et al. 2018 doi:10.1093/mnras/stx2843
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Dominguez 20100 extragalactic background light DE€5 )L

Dominguez 2010
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PAH IR Spectrum

PAHdb website (www.astrochemistry.org/pahdb/)
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vI, (nW /m?/sr)

Expected photon wavelength spectrum from CvB decays
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