At a glance Testing for v decay Lower limits on v lifetime

N ew I i I I | its O n > Neutrino decay beyond the Standard » v; has a tiny electron content, < 5% » Based on N_,. = 1 detected shower In the

Model may affect high-energy cosmic v » If most v,, v, decay into v, the few 4-8 PeV range, we set (90% C.L.)
. > lceCube’s detection of the first Glashow surviving v, are unlikely to trigger the GR /m > 291 %102 s eV
neu t 'nno d e Cay resonance candidate reveals that v;, v, » So the GR shower seen by IceCube reveals 1/ | 2126 x 107 < eV-
survived the trip over Mpc-Gpc that v,. v, survived the trip to Earth and ... e 75
» Thus, we set new limits on their lifetimes, » ... we place lower limits on their lifetimes > For v, it roughly matches the limit from solar v

» For v, It iImproves on the limit from solar v
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But, béygnd the SM, v could decay faster, : 0.6 - : .:% _ the limit for v, will be > 600 s eV
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» This allows for a powerful test of decay via the 10 , N 1; Zaanin gt i 7
Glashow resonance (see below) Deposited energy Lqep [GeV] o R by cosmology
» Decay reduces the flux of v, (i = 1,2) by . .. : g
] Statistical analysis S 10735 ot
m; g _ M; mass L: distance i
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© J 7 lifetime - E: energy » We vary 11 free parameters: z
» Cosmic neutrinos are ideal probes, due » ¢y Neutrino flux normalization
. to their traveling for Mpc-Gpc to Earth » v: Spectral index, emitted astrophysical flux E”
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» f.s f.st V.and v, ratios emitted by sources

» f.: Fraction of v in the flux

Neutrino mass m, my [eV]

The Glashow resonance

> 0,5, Oy, 0,3, 0cp: Mixing parameters

- b log,[(t/m)/(s eV-)]: Lifetime of v, » Present-day lower limits on lifetimes
The Gl?ShO_W rfezo;zlabncve (GR). v, +e=> W, > log,,[(t./m,)/(s eV")]: Lifetime of v, imply upper limits on the ¢ coupling:
.. occurs for v, of 6.3 Pe o _
Mauricio Bustamante - » Likelihood: (933 + hiz)'? > 4.77 x 107° (eV /ma)
p Thg Wdeca>‘/‘s malnl>’/’ Into hadrons, e T, . e~ Nt N (02 + B2)Y2 > 7.24 x 1075 (eV /my)
which make “shower” events in IceCube L\ ¢0,7, fe.s: fus: fo,0, —, = |
mi 12 obs:
> At 6.3 PeV, the GR cross section is 200x N,.: Expected rate of 4-8 PeV showers (GR+uN) C lusi
the v-nucleon (LN) cross section N...: Observed rate of 4-8 PeV showers onciusions
. : ; i » Bayesian analysis (using MultiNest):
Niels Bohr Institute } IceCube. observed the ﬁrst candidate GR é Y (using ) With a single Glashow resonance candidate
, . shower in 4.6 years, triggered by cosmic v > Priors on ¢, y informed by IceCube results | T ’
Unive rS|ty of COpenhagen » Partially contained shower with 6 PeV » Priors on @ from global oscillation fit (NuFit 4.1) \f‘/e |.mproved the lower l'm't.or? the. D?
» Most likely v energy i1s the GR energy, 6.3 PeV » Flat priors on f.s ([0.1]), f.s ([0,1-1.q]). £ ([O,1]) lifetime and matched the existing limit on
» Many early muons, compatible with W decay » Flat priors ([-5,15]) on log,,(t/m)), log,(t,/m,) v,, under the inverted mass ordering
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