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utrino signature on ice

Cascade Track
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Discovery by Ice Cube

Arrival directions of most energetic neutrino events (HESE 6yr (magenta) & v, + v, 8yr (red))
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Discovery by Ice Cube
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HE neutrino production

[ LA r‘ J /l)
— WOV | - . R PUIEVIUORIPOM . | | N . N
- = Vo . o e : 5 Ly 1
(T ) W
> ‘ 1 { N
‘ |

ptp—-orn+X pty—-orn+X

7t = ut 4y, = et 4,4+ 2y,

) —>y+y



HE neutrino production
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AGN Winds

the case of NGC 1068
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AGN Winds

the case of NGC 1068

Where gamma emission comes from?

Starburst model
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AGN Winds

the case of NGC 1068

NGC 1068 Galaxy AGN Wind Shock with the ISM
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AGN Winds
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AGN Winds

the case of NGC 1068
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AGN Winds

the case of NGC 1068 ... or M 77
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Radiogalaxies
the case of FRO
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Radiogalaxies
the case of FRO

Tavecchio et al. 2018




HE neutrino production
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Neutrinos from Blazars
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What are Blazars?
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Blazars

IR—soft X-rays MeV—GeV

Spectral Energy Distribution (SED)
Dominated by the relativistically
boosted non-thermal continuum
emission of the jet
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FSRQs

Blazars

BL Lacs
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Blazars

FSRQs
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Blazars
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FSRQs as neutrino sources

Environment rich of photons:

2 Synchrotron radiation
2 BLR radiation
2 Torus radiation
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FSRQs as neutrino sources

[ Possible correlation between a HESE

and a flaring FSRQ
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FSRQs as neutrino source
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BL Lacs as neutrino sources

Environment poor of photons:

2 Synchrotron radiation
2 Inefficient accretion
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BL Lacs as neutrino sources
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IC 170922A & TXS 0506+056

Follow-up Observations of IceCube Alert 1IC170922
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TXS 0506+056 with MAGIC

Electromagnetic SED

MAGIC Neutrino SED
Frequency [HZz]

10-8 10t 1013 101> 10%7 1019 1021 1023 102%° 1027 10%° | 103 1033
. a) é %7 -
10~ ¢ l i
-zl S e i
10—15 5 -
;y \ \ . i

10—17 | | 1 L * 1 1 1 * 1 1 i 1 1 1 1 \ & 1 1 ! 1 1 1 1

104 1072 100 1072 104 10° 108 1010 1012 1014 1016 1018

Energy [eV]

MAGIC 18



TXS 0506+056 with MAGIC
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TXS 0506+056 with MAGIC

ym cascade Neutrino SED
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What we learnt from TXS

2 Neutrino emission constrained by cascade flux in X-ray band
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Take home messages

Multimessenger astronomy with neutrinos has started...more or less

~ Blazars seems to be the best bet as counterpart of E>100TeV neutrinos

2 Transient objects seems the easiest object to observe with lceCube
& Now we have strong constraints on Blazar theory

= 2 Waiting for new events...
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