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i : Thecosmlo fdy spectrum

Galactic

10 10°
E (GeV/ particle)

after Hillas 2006



http://adsabs.harvard.edu/cgi-bin/bib_query?arXiv:astro-ph/0607109

* Which sources can accelerate particles to
Ultra-High Energies and how?

* How do we identify the sources of UHECR?






Mannheim (1993), Mannheim (1995)
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lceCube Collaboration 2013, 2013, 2014, 2015
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Background Atmospheric Muon Flux

Bkg. Atmospheric Neutrinos (7/K)

Background Uncertainties

Atmospheric Neutrinos (90% CL Charm Limit)

Bkg.+Signal Best-Fit Astrophysical (best-fit slope
-+ Bkg.+Signal Best-Fit Astrophysical (fixed slope E*)

Data

eCube Preliminary

[d
>
©
o
~
<
m
—
—_
(]
o
%)
]
[
]
>
L

Deposited EM-Equivalent Energy in Detector (TeV)

lceCube Collaboration 2013, 2013, 2014, 2015


http://adsabs.harvard.edu/abs/2013Sci...342E...1I
http://adsabs.harvard.edu/abs/2013PhRvL.111b1103A
http://adsabs.harvard.edu/abs/2014PhRvL.113j1101A
http://pos.sissa.it/archive/conferences/236/1081/ICRC2015_1081.pdf

Detection of high-energy photons is not proof for
hadronic processes!

—_—
— Upscattering of Synchrotron photons by relativistic X
electrons via Inverse Compton ‘
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http://adsabs.harvard.edu/abs/1993A%26A...269...67M
http://adsabs.harvard.edu/abs/1995APh.....3..295M
http://adsabs.harvard.edu/abs/2000CoPhC.124..290M

HAS A NEUTRINO BEEN ASSOCIATED WITH A
HIGH-ENERGY PHOTON EMITTER?










RESULTS




Blazars & AGN

* Cumulative search: no significant counterparts
(Glusenkamp et al. 2016)

* Conftribution from Blazars & Pulsar Wind Nebulae
(PWNe; Padovani et al. 2014)7?

* Blazars as a class capable of producing observed
neutrino flux (Krauss et al. 2014);



http://adsabs.harvard.edu/cgi-bin/bib_query?arXiv:1502.03104
http://adsabs.harvard.edu/abs/2014MNRAS.443..474P
http://adsabs.harvard.edu/abs/2014A%26A...566L...7K

10

20
i

WISEOM,

lanck

uvor

E20
L

Formi/LAT 5
2%

E20
L

Fermi/LAT
2FGL

e

g
£l
g
T
2
3

| 1653329

1714-336

Fermi/LAT
o

E14

Formi/LAT 3
2FGL

1759-396 14

(oSS a

I
o5 101
Frequency [Hz

10° 10"

Krauss et al. 2014

10°

1012

I I L
10010 107 10

Frequency [Hz]

I L I
10010 107 10%

Frequency [Hz]

100 10"



http://adsabs.harvard.edu/abs/2014A%26A...566L...7K

Source F,(ergcm=2s~1

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

Total

Krauss et al. 2014
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* Constraints on neutrino spectrum (ANTARES&TANAMI
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High-Energy Cosmic Neutrinos

IceCube Collaboration'2013; Aartsen et al. 2014



HESE-35 Field: 2008-2010




HESE-35 Field: 2012-2013




PKS B1424-418

30 light-years

Nov. 13,2011
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PKS B1424-418

30 light-years

Sept. 16,2012



PKS B1424-418

30 light-years

March 14, 2013
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Variability as indicator for association!




* Association not expected for each HE neutrino

* Connection between high-energy (not LAT!) flux
and neutrino flux

* Blazars & AGN are the most promising
candidates

* Currently extending study to 100 TeV
* Track events are promising for direct association

* Further blazar flares promising for ruling
out/confirming blazar hypothesis
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Equatorial



http://adsabs.harvard.edu/abs/2014PhRvL.113j1101A

ICECUBE PRELIMINARY ___—

Galactic

— Extragalactie e Sistent with isotropic distribution
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