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How to locate astrophysical
- candidate sources?
" 1. Reduce the field size

2. Use the most significant events L
3. Have a physical model
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- Ansatz: p-y in blazar jets

Ene‘rgy thre'shold: ~PeV
o pr;)tons , Neutrino
- '(.Je‘) . s Spectrum
£ ¥ (I'~10, 6 varies)
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UV seed photons:
€~30eV
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For detalls, see
Kraul} et al. 2014 B8
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. i ansstz: oy inbiadariots B

ATCA
WISE
Planck uvoT

| IIIIIIII 1T

[ IIIHII[ T TTTIm

|F, < F,

T Integration

R 10° 102 10 10 102!  10*
’ Frequency [Hz]

TIIIIHII 1T .ll]

: E_AY) - At = need high-fluence FSRQs! &







ATCA 5x22m
Mopra 22m g Parkes 64m

Warkworth 12m
[

f ! TIGO 6m
DSS34 34m

soft hard X-rays

- - -

|
10°® 1010
A [m]

—
10000 10°
E [eV]

i TR L
1018
v [Hz]




e 0235-618  2011-11-13 4 0302-623 2010-05-07 0308-611 2010-05-07

O
o

Relative DEC [mas]|
[ureaq /A rux] Ayisua(q xnijg

AT-PA-MP-HO-CD-HH-TI -
20 0 -20 -40 -60 -80
1653-329 2008-02-07 1

Relative DEC [mas]|
© o
[ureaq /A rux] Ayisua(q xnp g

y 5 AT-PA-MP-HO-
AT-PA-MP-HO-CD - i CD-TC-TD-HH-WW AT-PA-MP-HO-CD-TC-TI

10 0 -10 ' ' 10 0 -10 -20 15 10 5 0 -5 -10-15
Relative RA [mas| Relative RA [mas] Relative RA [mas]

KrauR et al. 2014, A&A 566, L7




0235-1()' 18
A A A

‘.

v\ LU | LALLLL B L B RRLLLL

LRAL

1 653-]329

Fermi/LAT
2FCL

loiﬂ—

)451

1049+

Fermi /LAT
2FGL

Ty TTIm Ty

URRLILL e

LA Al

ALl R e R

AL

17 14-[336

1

Fermi/LAT
2FCL

Fermi/LAT
2FGL

Ty

o

Y

Ty

LRI Rl IRl e A

Ty

FrTmyeTY

1759-396 ‘ ‘

Fermi/LAT

Fermi/LAT
2FGL

00
e .
o 1047

1012

10'® 10**

Frequency [Hz]

lul'z

10" 10"
Frequency [Hz]

2

10 10'°
Frequency




"~ The six TANAMI blazars are capable of .
- explaining the observed IceCube PeV flux

§ via p-Y!

But:
* No individual source bright enough
* Scaling factor?

Nz/,obs,PeV — f ' Nz/,max,PeV s




~lceCube 'Collabora"[ion"201 3; AartSeh et al, 2014




'Kadjrer et al. 20.1'6_,'Nat. Phyé.,ﬁDOI: 101038
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Theoretlcal Scallng Factor i
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Most individual blazars have very low
neutrino expectation values!

Look at' the very brightest blazars during
major outbursts




PKS B1424-418

30 light-years

Nov. 13, 2071

. Kadler et al. 2016, Nat. Phys , DOI: 10.1038.




PKS B1424-418

30 light-years

Sept. 16, 2012

. Kadler et al. 2016, Nat. Phys , DOJ: 10.1038:




PKS B1424-418

30 light-years

March 14, 2013

. Kadler et al. 2016, Nat. Phys , DOJ: 10.1038:
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Other blazars

PKS B1424-418

5 degrees

 Kadler et al. 2016,/Nat. Phys , DOJ: 10.1038'
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I/

v Poisson probability:
~11%

. Kadler et al. 2016, Nat. Phys , DOJ: 10.1038:



‘“ 1 B‘anse‘d} on measﬁred keV-GeV blazar; flueﬁces
e 2. Explains all-sky PeV neutrino flux
3. Predicts peaked PeV spectra
J > no problem with TeV overprediction
S 4. Association of BigBird with a single blazar

: 5. Small ch»ance probability e




Most dramatic

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

. Kadler et al. 2016, Nat. Phys , DOJ: 10.1038-



Fundamental Implications
: (with the 5% kept in mind)

~ - . *Hadronic blazar emission models -

o High-energy cosmic rays
-« Neutrino velocity

e » Lorentz invariance
.~ » Equivalence principle

" Kadler et al. 2016, Nat. Phys , DO 10.1038-
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e Implications e

.« Hadronic blazar emission models
"« High-energy cosmic rays
© « Neutrino velocity
: » Lorentz invariance

Pa > _Equiyalence‘ princip'e

- Kadler et al. 2016 Nat: Phys DOI: 10 1038; Wang et al. 2016
: arX|v 1602 06805; We| et al. 2016, arX|v 1603. 07568
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Other blazars
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