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After suprnova, ejeca
expands into ISM

SNR accumulates mass
from ISM

M, jvy* = (Mej + Mgy )v?

Sedov time tg: when mass
accumulated from ISM is
comparable to ejected
mass

Radiation time t,: energy

lost by thermal radiation is |

comparable to initial
(kinetic) energy from
supernova

Continued expansion due
to pressure from interior
of SNR
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* Magnetic instabilities form in front of and behind shock
front

* Charged particles cross from upstream to downstream
and back, reflecting off magnetic instabilities each time

* Aslong as particles have relativistic energies
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Accelerated protons can collide with
ISM /thermal protons, producing pions

Neutral pions
decay into EM
radiation

Proton
acceleration

Accelerated protons can
transfer momentum to
thermal electrons to
produce knock-on
electrons

Charged pions
decay into
(secondary)
electrons and
neutrinos

Electron
acceleration

Accelerated electrons lose
energy to EM radiation
(synchrotron, bremsstrahlung,

inverse Compton)

EM radiation from radio to gamma, neutrino emission
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* Proton and electron distributions initially increase until around Sedov time and then
decrease
* Primary electrons dominate over secondary and knock-on electrons until around the

radiation time, when shock has slowed enough to no longer allow Fermi acceleration
» SED depends on age of SNR, various properties of SNR and ISM environment

* Observation of SED at sufficiently many frequencies can constrain model parameters
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RXJ1713
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Tycho’s SNR
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Conclusions

* Optimistically, some";night"‘be detect
after 15 years of data collection

T
able in IceCube (Gen2)

* In general, SNRs aged near Sedov time are most likely to be
observable in IceCube

* Most individual SNRs will remain unobservable by neutrino
detectors, but stacked neutrino emission from multiple SNRs may
be detectable

e Could contribute to observed neutrino emission that has been attributed
to diffuse galactic neutrino emission

* Future work: total contribution from SNRs to galactic neutrinos




