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Conjecture of 1995

KM, Astroparticle Physics 3, 295-302 (1995):

< Abstract: ... | calculate the diffuse background of high-energy
neutrinos from extragalactic jets emerging from active galactic
nuclei ( AGN) ... Recent y-ray observations make it very plausible that
the diffuse y-ray background ... above 100 MeV is due to radio-loud
AGN.

This
is an independent argument for proton acceleration in radio jets
consistent with the explanation of the individual y-ray spectra by
hadronically induced cascades.

flux [model A: 108 GeV cm™? st st! @ 100 TeV - 1 PeV]
. >
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Learned & Mannheim (2000)
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Neutrino background due to pion
production in jets from the
pp (6) and p-gamma interactions (4)
WELLLE R Astropart Phys. 3 (1995)
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Blazars in the IceCube PeV Neutrino Fields observed by TANAMI
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Blazars in the IceCube PeV Neutrino Fields

* Classical double-humped blazar SEDs
* Blue bumps in 3 sources
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Estimate Maximum Neutrino Output

1. Assume presen
protons (rJJJrJrJJ("Je
. Pion r)rJJEJr)rJJ.JCEJJH
. Estimate neutrino Tlux frrom
polometric high-energy flux

2/3-3/4-F, =1/2-F,




E, =0.05E,, =100 TeV — 10 PeV

I'=10

FSRQ



Nmax (97) = 13 - f’f’r ~ 336 * UV-photons from accretion disk in blazars
HESE—35 e delta-shaped PeV spectrum
* electron neutrinos

. \EIJSC\( (27) 3
femp = Nz (2m) 336 Rescaling to observed three PeV events

pl(’d . amax () Rso ) . .
Nobev (Qiitse-ss) = fon - Nypev (Qutidsnss) Compare with theoretical scaling factor
fon=fi fu+ fun fi~0.5 Flavor ratio for cascades folded

with HESE acceptance

fu ~ 0.5 FSRQ fraction Fermi-LAT

Ju = 0.05 Bandwidth (2.3 spectrum, redshift,

fin=0.5-0.5-0.05 AR
UV photon angular distribution)



Estimate Maximum Neutrino Output

ATCA 2MASS
TANAMI  WISE
__ Planck UvoT 3

FV — Fy LAT
* Fit SEDs with
log-parabolas

(plus BB component,
absorption)

* Integrate from
1keV to 5GeV
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Blazars in the two IceCube 1.0 PeV Neutrino Fields

I'he six TANAIVII blazars are capable
explaining the observed Ice

NO Individual source bright enougn Tor a direct association
— Highest rlux Trom 1653-329 and 1/14-336

Blazar y-ray luminosity function ~F=*

— Substantial contribution or Tfaint, remote sources

— Substantial Tuadge ractor needed

Source
0235-618
0302-623
0308-611
1653-329
1714-336
1759-396
Total

F.(erg cm?s7h) event

0.19*9
0.06+0
0.14*9
0.86*9
0.46*9
0.23*9
1.9 +C
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Source

0235—618
0302—623

0308—611
1653—329
1714—-336
1759—-396

ANTARES Results

ANTARES Collaboration and TANAMI Collaboration 2015, A&A, 576, L8

Nsig Y4 Limit NV,IC =1
1078 GeV~! cm™—

2 g—1
1 1.3 -2.4
1 1.3 -2.4
1 1.3 -2.4
0.10 2.9 <-2.5
0.04 . I <-2.5
1

-2.4

0
0
!

 1653-329 and 1714-336: one event, each.

= Consistent with blazar-source hypothesis, but also with background

e Zero events for the other four blazars.

Either:

= Not the sources of the PeV neutrinos, or
= Neutrino spectra flatter than -2.4

NV,IC =2

-2.1
-2.1
-2.1
-2.5
-2.5
-2.1

IA%)

NV,IC' =3

-2.0
-2.0
-2.0

NV,IC =4

-1.9
-1.9
-1.9
-2.2
-2.2
-1.8




Conclusions from First Two PeV Events

JT‘J‘E{r{J[’fCl H'_]/’. Qf I!)‘(IZ(I(‘, Cdll {’/’,F‘J"!]”-J

NOte: Spectrum or each source can be
glopbal spectrum
FQHQJHJ;) NITh ANTARES TTndS tTWO Ne
T ~ F ~ 1 A+ =T ~ - 1 NT /L C C
(ne two brightest candidates |( ,_rl\
Dackground)

Source

F,(erg cm~2s7)

events

0235-618
0302-623
0308-611
1653-329
) 1714-336
AT-PA-MP-HO-CD : WW 653-32¢ “‘- i L - \ﬂi' ’ 714-336 L ,I L i ’;4‘7 =~ RN = 1759-396
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(
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(45
(24
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100‘)x10lO
3.4+07) x 107!
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3)
3)
3)
2)

0.19795¢

0.06+99!1

+0.05
0.14*3%3

0.86% 010

0468}3

+0.50
0.23% -0.40

1.9+04




Big Bird

,Dec::—SSES(J/ODO)

N POsS. uncertainty: 15.90eg

L/ gamma blazars (

Output dominated by a
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PKS B1424-418: Radio OQutburst

-

2 TIux density Increased from 1.5Jy to 6Jy In

Strongest outburst ever seen by TANAMI
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PKS B1424-418: Gamma Qutburst
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PKS B1424-418: Outburst SED

d Neutrino Output: 2.
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Conclusions from Third PeV Event
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Questions

e Consistency with Glisenkamp et al. analysis of blazar contribution to
IceCube flux above 10 TeV (less than 30% to EGRB) ?

— FSRQ spectra peak between 100 TeV and 10 PeV (I'=10)

— Unknown heavy quark contribution to pN scattering hardens atmospheric neutrino
spectrum and pollutes excess flux

— Beamed jet emission only be half or less than the total energy dissipated by jets
through unbeamed emission (lower power — larger number = diffuse)

— Possible Galactic Population of Pevatrons (100 TeV neutrinos)

* Absence of Glashow resonance evence - steepening of spectrum ?
— Statistical limitations
— Rise towards EeV expected due to HBLs (optically thin for protons up to UHE)
— Ultimately, hit GZK neutrino flux (z-evolution, progagation)
— New physics?



