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Common-Envelope Evolution

compact star (neutron star, black hole, white dwarf, ...)
enters companion star

significant friction

gigantic accretion rates
(up to 0.1 Me/yr for several months)

crucilal for the formation of
gravitational wave sources

never observed

Image: Wikimedia Commons
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https://commons.wikimedia.org/wiki/File:Common_envelope_evolution.svg

lvanova et al. 2012

Common-Envelope Evolution - Examples
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https://arxiv.org/abs/1209.4302

lvanova et al. 2012

Common-Envelope Evolution - Examples
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https://arxiv.org/abs/1209.4302

Common-Envelope Evolution — Neutrino Emission

Accreted Envelope neutron star enters companion star

gigantic accretion rates
(up to 0.1 Me/yr for several months)

only cooling channel Is via neutrinos
- New type of neutrino source

— Neutron Star
N8y 2 : :
) 21 Main production processes:

o e+e- annihilation to neutrinos
o plasmon decay

Esteban Beacom JK 2023
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https://arxiv.org/abs/2310.19868

Neutrino Temperature

Neutrino cooling rate [erg/cm? /s]
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Neutrino temperature:
obtained by equating
cooling rate = accretion rate
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Backgrounds: Water Cerenkov

Super-K + low Gd (present)
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Main detection channel i1s IBD

Accidental coincidences

LI-9 from spallation

NC Interactions of atmospheric v
reactor v, CC atmospheric
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Backgrounds: Liquid Argon
DUNE directional (future)

10— . . . .
E I ' Main detection channel is v—e scattering
_ | neutrons from the surrounding rock
10E § we assume CG interactions
i : of solar v on 49Ar are rejected by
| ) identifying de-excitation y rays.
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Discovery Prospects

3o sensitivity (Normal Ordering)

IBD generally offers better reach

1E

: . " P (statistics) ] /éé sensitive to events anywhere in the Milky VWay
5 107 E20 g SR but v—e scattering in LAr provides
5 B2 ) Oi 2 directional information
i < a0 . W, o
¢ & x 5 8! N addition: de-protonization
;m 103 U:‘{ - (out signals expected to be about a factor
; ' i —— ~100 smaller)
¥ Major caveat:
o CEE rate < core collapse SN rate
S
2
3
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