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TWo FeV neutrinos
observed by ZLceCube

in 6159 days

[Aartsen et. al. (IceCube) Phys.Rev.Lett. 111 (2013) 021103]
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~consistent with fully contained simylated particle
showers induced by neutral-current v, of charged-
current v, interactions wi t};i n the LceCube detector.
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The observational result looks odd .

”RExpected: 0.082 4+ 0.00247) 0%
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/—Too low in energy for

_~=Too high in energy for

atmospheric nu.
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These events cannot be understood
by Known sources!



A n dd 4 ] ti on,
26 more neutrinos observed in LTeV-250Tey Window,
(cf) background is 10.6+-4.5
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-talk by N. Whitehorn at IPA2013



Skymap: No Significant Clustering ~not from a local source

-UBE PRELIMINARY
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Closer looK at the DATA
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Properties of observed
newtrinos
- “Continuous” in 1-250 Tey
- “FPeak” at ~1 Fey
- Consistent wWith isotropic
distribution
~I1:1:1 newtrine flavor
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P, & v,
P(v, ¢+ v,) = P(v, > v,;) = 0.22, §

v, & v.) =0.39. §

_ 056, !

understandable since
aftfter a long enough
propagation, newtrine
FlaVor info. Wolld
disappearl




Declination (degrees)

The “continuum+peak” mey
imply particle DM!
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Amnihilation vs Decaying DM

[Feldman, Kusenko, Matsumoto, Yanagida (201 3)]
[Kohri, SCP, Rott (201 3)]

y dL
Rate = aef}fv X r R ~ 2/615.9days

dLl dl

(E) = (ov)nhy Lpm (E) = I'pmnpmLpm
A D

Nppm = pDM/mDM ~ O.4GeV/cm3/1.2PeV ~ 3.3 X 10_6/cm3

Lpu ~ 10kpe ~ 3.1 x 10%?cm v~ 107 3¢

R~ 1.53 x 10*® x (0 4v)/cm?,
R~ 45x10°'Tpuy

(ov) ~ 2.45 x 10~ *3cm® /sec, 04 < 4m/(mpyv?)
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Divectional information
[Kohri, SCP, Rott (2013)]

NFW Profile
Decay Annihilation
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Ann vs Decay

[Kohri, SCP, Rott (201 3)]

Amnihilating xx —vi+X(—v+---)
-less than one event/|100 years with PeV DMs
-centered (50% within 25°)

Decaying (preferred)
7 ~ 102872%ec would fit the “peak”
-broadly distributed (50% within 65°)



A simple case

We consider a simple decay x — vi+H
and 7‘pou'”d/ it can it the observation pretty welll
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contributions to CR
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Model building

L =yvHn + (n° x) (A;[n ]\;'I ) (Z)
X

we can alfange
SeeSqgW mMechanism + smgll mixing in n & DM
such that DM can decay to neutrine + Hi aggs
With a Suppressed rate
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Conclusion

@ ZceCube observed 2
(background ©0.082) with 1
FeV¥ and 26 (background
10.6) neutrino events in
ITey-250Tey

® Too loW in energy for GZK
newtrinos, too high in energy
for atmospheric neutrinos. Learn to: ®
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* New observation by IceCube

@ Cdn be ex F'ai ned by DM decdy0 « Annihilation vs Decay (a‘)~ p

* A simple model

@ A simple model based on
seesgW + smgll mix ing IS Seongchan Park (SKKU)

K. Kohri (KEK)

suggested. C. Rott (IceCube, SKKU)




