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LHistz:vry Multi-Messenger Astrophysics

History Multi-Messenger Astrophysics

Event | EM | CR | GW | v Date
Solar Flare | yes | yes 1940
Supernova | yes pred | yes 1987
NS merger | yes yes | pred | aug 2017

Blazar | yes | pred yes | sep 2017
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L Neutrino Basics

Neutrino Basics

m Neutrino interacts in atmosphere, ice or water
m Charged particle gets into the ice or water
m Cherenkov photons detected by DOMs in the matter
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Astrophysical vs Atmospheric Neutrino

F Cosmological v

Solar v
L Supernova burst (1987A)

/ Reactor anti-v

Background from old supernovae

10 Terrestrial anti-v

102f Atmospheric v

1oer v from AGN

10 204

1024k Cosmogenic

1 0728 -

10°¢ 107 1 10° 106 10° i 10" 10
tieV meV aV ke\V/ MeV GeV TeV PaVv EeV



Possible Multi-Messenger Astrophysics on a Blazar
L IceCube-170922A

lceCube-170922A
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EM pinpointing of IC170922A

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction IG170922A
—— IC170922A 50% - area: 0.15 square degrees
—— IC170922A 90% - area: 0.97 square degrees
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m ~-ray blazar TXS 05064056 within 0.1° of IC event

MAGIC significance [¢]
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Further Observations
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Broadband Spectrum of TXS 05064056
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Chance Coincidence and Archival Data

m 30 non-random coincidence — inconclusive
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Chance Coincidence and Archival Data

m 30 non-random coincidence — inconclusive
m v detection in 2014 in vicinity of TXS 0506 + 056
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