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How does IceCube work?

When a neutrino interacts with the Antarctic ice, it creates other particles. In
this event graphic, a muon was created that traveled through the detector
almost at the speed of light. The pattern and the amount of light recorded
by the IceCube sensors indicate the particle’s direction and energy.
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 TakeHomeMessage

.+ Integrated flux of FSRQs can explain the IceCube
. signal

 First time that a single blazar can explain an |
- individual PeV neutrino (~5% chance coincidence)

-+ The MeV flux is the best proxy for the neutrino'flux
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- Basic Model: Photopion Production -
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Calorimetric Output in BigBiArd field dominated by a singie source:

~ PKS B1424-418

I\/Iéjor Radio Outburst:
.+ Radio core flux density increased from 1.5Jy to
. ody in late 2012 to early 2013

seen by TANAMI

» Strongest outburst ever
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Calorimetric Output in BigBiArd field dominated by a singie source:

- PKS B1424-418

.~ Gamma Outburst coincident with BigBird arrival time
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Calorimetric Output in BigBiArd field dominated by a singie source:

V .PKS B1424-418
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Calorimetric Output in BigBird field dominated by a single source:

'PKS B1424-418

9 month outburst ylelds hlghest predlcted neutrlno Count
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Célorimetric Output in BigBiArd field dominated by a sing[é source:

- PKS B1424-418

Chahce Coincidence? .

Most dramatic
Highest-energy blazar outburst of
neutrino (seen in the (far) southern
the southern sky)




Integrated flux of FSRQs can explain the IceCube
PeV signal

First time that a single blazar can explain an
individual PeV neutrino (~11% detection
probability; 5% chance coincidence)

Association expected for ~50% of all PeV events




Synergy W|th MeV Classmal A’rgument»-

'° Most powerful sources have their emission
maximum in the MeV range (Dave T.)

+ Measuring and modeling their SED in this
.« range vital to "_c;ons,train ’fe'mis’sion models.
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Synergy W|th I\/IeV Neutrlno Argument A

Our model: FSRQ neutrino spectra should have a
strong peak in the PeV range

FSRQ flux should be proportional to the integrated '
keV through GeV EM flux

The MeV range is the central piece of this interval
and is where the SED maximum is located

= MeV flux is the best proxy for the neutrino flux |




Polarlzatlon

Only hadronlc models predict neutrinos and
hlgh polarization in the MeV band

BL Lacertae

l}.rﬁume fully ordered magnetic field, measurable in the near IR
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.+ Integrated flux of FSRQs can explain the IceCube
. signal

 First time that a single blazar can explain an |
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Could We Prove Blazar Populatlon from i
22(+15) Gamma Photons? .

Credlt LAT collaboratlonj

Pic’k 22 random gamma%ray photons
Add 15_random-position fake events




Could We Prove Blazar Populatlon from i
‘ 22(+15) Gamma Photons’? |

. Aartsen etal. 2014

Equatorial

o Sl|ght preference for Gal plane con3|stent WIth |sotropy
: ‘ > Onlyone'coincidence 'with<a bright blazar:'3C454.3




1 Assume presence of accelerated
protons (hadronic jet models) £ :

2 Pion photoproductlon e e

3 Estlmate neutrino flux from
bolometrlc hlg'h energy qux
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