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Multimessenger astrophysics: op B
combination of astrophysics with fundamentélaspects of matter
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Information available today to investigate origin

Direct: cosmic rays

= Hadrons: Spectral
behavior (all-particle and
chemical composition)
MeV - ZeV

= Electrons: primary
spectrum (local)
MeV - 20 TeV

= Anisotropy level
TeV -10 PeV, EeV

p Indirect: e, v, v, ...

S = Positronspectrum/ -
PPN fraction MeV - TeV

L = muon

7 = pion = Gammas: Sources,

V = neutrino

e =alectron  diffuse emission
e = positron MeV - 10(0) TeV

= photon

= Neutrinos: first
detection
TeV - PeV

Julia Tjus (RAPP Center) @ Erice 2022 . % ?APP
‘ enter



Multimessenger astrophysics:
a puzzle from low to high-energy and including vy, v, and GWs
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Active Galactic Nuclei (AGN)
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https://svs.gsfc.nasa.gov/cgi-bin/search.cgi?person=24




Energy distribution (Example Mkn421) o,

Markarian 421
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Example lightcurve Mkn501 ~>f
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'
Multimessenger emission with TXS0506+056 -;é
A

4FGL J0509.4+0542 (TXS 0506+056)
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=>» Two potential neutrino flares of very different nature:
=>» 2014/2015: ~100 days long, ~10TeV in energy, no MM activity

=>» 2018: 1 neutrino with ~300TeV energy, coincident y-ray flare

Optical brightness




PKS1502+106
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,Easier’ example: |
p D el

sources with quasi-periodic oscillations
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Time-domain of AGN
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Neutrinos arrive in y-minima? Possible if gas density extreme: photon absorption
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