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First identified source of very high energy neutrinos!
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~300 TeV neutrino coincident with Independent neutrino flare

gamma-ray flare up to 400 GeV identified during 2014-2015
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’ lceCube Neutrino Observatory
Astro. vV Flux Measurements

Searches for sources
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lceCube Neutrino Observatory
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Event Topologies

Charged Current (CC) Neutral Current/CC

Muon Neutrino Electron Neutrino CC Tau Neutrino
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track (data) shower/cascade (data) “double-bang” and other
signatures (simulation)

vy + N — p+X v+ N =174+ X

factor of ~ 2 energy resolution ~ £15% deposited energy

< 1° angular resolution e (not observed yet)
~ 10° angular resolution
~70,000 Vu tracks/yr (at energies = 100TeV)
above 0.2 TeV ~6 showers/yr above 60 TeV

In starting event analysis 6



* [wo Independent observations

8 years of Vu tracks through the Earth
6 years of High Energy Starting Events (HESE)
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* [wo Independent observations
8 years of Vu tracks through the Earth

Working to update HESE measurement with addition years
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8 years of vu tracks, Northern Sky Point Sources (steady state)
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8 years of vu tracks, Northern Sky Point Sources (steady state)
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8 years of vu tracks, Northern Sky Point Sources (steady state)
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e TXS 0506+0506 is a blazar located at z = 0.33

* [wo Independent observations:

Sept 22, 2017: 30
High energy vu track coincident gamma-ray flare

Oct 2014 - Feb 2015: 3.50
13 + 5 vu tracks on clustered in space and time, E-21x0-2gpectrum”

*fit assumes simple power law
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* Flux averaged over 9.5 yr is <1% of all-sky astro flux



e TXS 0506+0506 is a blazar located at z = 0.33

* [wo Independent observations:

Sept 22, 2017: 30
High energy vu track coincident gamma-ray flare

Oct 2014 - Feb 2015: 3.50
13 + 5 vu tracks on clustered in space and time, E-21£0-2gpectrum”
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* [ime-integrated search
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* Working on time-dependent

blazar stacking search
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Answers depend strongly on input hypothesis
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 GRBs excluded at <1% diffuse astrophysical flux

e FRB limits
w/6 years
of tracks:

e Search for neutrino
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e Combined ANTARES and IceCube search for

diffuse v emission from Galactic plane
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* Working on search for v from
from Galactic HAWC sources

J.Wood (Nu.Astro. 4:55pm 8/30)
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* ook for neutrino hotspots consistent with ultra high
energy cosmic rays (UHECR) and vice-versa jointly
with ANTARES, TA, AUGER
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Dark Matter
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 |dentified the first source of the very high energy
astrophysical neutrino flux —> blazar TXS 0506+056

 Time dependence + multi-messenger information was
essential to its identification

e Continue to search for additional sources, both
transient and steady state

 Hopefully this is the start of many detections to come,
especially with the lceCube upgrade on the way!

l

see S.Blot (Nu.Astro 4:15pm 8/27)
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