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lceCube Collaboration, Science 342 (2013)
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lceCube Collaboration, Science 342 (2013)
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IceCube Collabora’uon Science 342 (201 3)
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Modeling active black holes
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Modeling active black holes
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Astrophysical Multiwavelength
and MultiMessenger

Computation Software
Coming out this
week as open

source software!
This Frigay,

look Iin the arXiv for
Klinger, Rudolph, Rodrigues et al
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What is a hadronic signature?
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What is a hadronic signature? sum —
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Steady neutrino emission from a
star-forming galaxy (4.5 o)

IceCube Collaboration, Science 378, 2022

NGC 1068




Steady neutrino emission from a
star-forming galaxy (4.5 o)

IceCube Collaboration, Science 378, 2022
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Steady neutrino emission from a
star-forming galaxy (4.5 o)

IceCube Collaboration, Science 378, 2022

Murase et al v, + 7, IceCube v, + 7, {  Archival data
noue et al v, + 7, + 4FGL-DR2 MAGIC

T, +
.................. ' T
Likely from a compact emission region
_________________________ e.g. Eichmann et al, ApJ 939 (2022)
""""" ¥ . Ajello et al, ApJL 954 (2023) . . . .
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The future is looking bright ceCube Gen2 Gen2 Surface Veto
In neutrinos




The future is looking bright
In neutrinos
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The future is looking bright
In neutrinos
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Gen2 will start probing
steady-state emission from
the active black hole
population...

..and open a new window
iInto the extremely-high-
energy Universe
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Modeling active galaxies
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Modeling active galaxies

Credit: Bill Saxton, NRAC
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Modeling active galaxies
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Modeling active galaxies

Credit: Bill Saxton, NRAC

radio optical X-rays vyrays



Modeling active galaxies

Credit: Bill Saxton, NRAC

radio optical X-rays vyrays



Modeling active galaxies
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Spectra of IceCube Neutrino
Candidate Sources (SIN)

Modeling a sample of ~60 HBL IceCube candidates
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What about the ultra-high energies?

Assuming AGN are accelerators

of UHECRs ...we may currently be missing the
(Best-case scenario, AGN exhaust the Auger bulk of their m““"m:;?:s"\igﬁ"
, 3pectrum-> proton loading ~10 in all AGN!) .
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From sources to samples
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From sources to samples
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Predicted diffuse flux
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Neutrino efficiency

Baryonic loading
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Required cosmic-ray power

Proton injection powers have large spread
but are in mostly comparable to Leddington

Electron power
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All model results available online: github.com/xrod/lephad-blazars



http://github.com/lephad-blazars
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Required cosmic-ray power compared to the Eddington luminosity
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Baryonic loading

Best-fit baryonic loading (==
Lo/ Le)
scales inversely with L,

Neutrino efficiency scales
positively with L,
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Will we find IceCube blazars in GeV y- -
rays? -
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- B ] IC-190730A 90% containment

What is a hadronic ‘signature’?
PKS 1502+106
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Will we find IceCube blazars in MeV gamma rays?
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What about the ultra-high energies?

ﬁfs ﬁﬂ.’EE‘.%SAGN are accelerators ...we may currently be missing the bulk

(Best-case scenario, AGN exhaust the Auger of their multi-messenger emission.

spectrum-> proton loading ~10 in all AGN!)
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CRs and neutrinos from the entire blazar
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Blazars as accelerators of PeV cosmic rays

Palladino. XR. Gao & Winter. ApndJ 871
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