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Binary Neutron Star mergers

Still little studied.

“viseBus

= \ Neutrino driven winds :
e ~_ JH"“ candidates for r-process
- oo -— nucleosynthesis.

Gravitational waves detection
could bring more information.

accretion disc
hot HMNS v-driven wind

[Perego et al., Mon.Not.Roy.Astron.Soc.
443, 2014]
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— How can nonstandard interactions impact neutrino flavor conversions in
this environment 7
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Neutrino flavor conversions in BNS : the model

Two neutrino flavors in the mean-field approximation.

Two evolution equations : ip = [H, p] and ip = [Fl,p]
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Astrophysical simulations
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The Matter Neutrino Resonance

Ly, > L,, : possible MSW-like cancellation between the matter and v
self-interaction term — Matter Neutrino resonance.

Hee — FMixx = >\Ye + Hself,ee = Mgelf xx — 2WC29 ~0

Adiabaticity increased by nonlinear feedback.
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Nonstandard interactions

Matter-Neutrino NSI. Possible origin of anomalies, searched in various
experiments (oscillation, scattering, ...).
Constraints :
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New term to our Hamiltonian.
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Explored in Sun and SNe.

— What are the effects of NSI in binary neutron star mergers 7
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Matter Neutrino Resonance modified

Yo VYo,
A |:Ye + Oyi(se :| +Hself,ee - Hself,xx —2wey =0
©

Vi

Can modify the location and adiabaticity of the MNR.
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The I-resonance

Yo — Y,
A Ye+\Y7me

N\

de"| = 2WC29_ (Hse]ﬂee - Hselffxx) ~ 0

Vim

Self-interaction : no effect on location or adiabaticity of the
resonance.

Can be localized extremely close to the neutrinosphere.
Creates similar transformations for neutrinos and antineutrinos.
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Impact of nonstandard interactions in BNS mergers _
I-resonance in the presence of strong self-interaction

When the self-interaction potential is very strong (> A ), the
I-resonance can still occur as a synchronized MSW resonance.
Define the synchronized mode
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MSW-like resonance condition for this mode :
WsyncC20 = Vi
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I-resonance as synchronized-MSW : proof of principle
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Combination MNR and I-resonance

Presence of I-resonance : modify the flavor content.
Can trigger the Matter Neutrino Resonance.
Can encounter multiple resonances, with different patterns.
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Combination MNR and I-resonance
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Impact on nucleosynthesis : evolution of Y,

Yo — Y.
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Plot : | resonance condition for de” € [—0.9, —0.2].
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I-resonances can be found for a large range of NSI parameters.

o =) E = ¢ -
Amélie Chatelain (APC) NSI in BNS mergers October 13, 2017 12/




Conclusions and perspectives

Neutrino flavor conversions in BNS mergers : lots of on-going
investigations.

Nonstandard Interactions : have a significant impact on flavor
conversions.

Can shift the usual Matter Neutrino Resonance.

Can create an Inner resonance very close to the neutrinosphere, which
can also be synchronized.

Can create combination and different patterns of the two resonances.
Impact on nucleosynthesis : under study ! "Neutrino propagation in
the presence of nonstandard interactions in binary neutron star
mergers”, Chatelain, Volpe, Arxiv:17xx:xxxx
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Conclusions and perspectives

Neutrino flavor conversions in BNS mergers : lots of on-going
investigations.

Nonstandard Interactions : have a significant impact on flavor
conversions.

Can shift the usual Matter Neutrino Resonance.

Can create an Inner resonance very close to the neutrinosphere, which
can also be synchronized.

Can create combination and different patterns of the two resonances.
Impact on nucleosynthesis : under study ! "Neutrino propagation in
the presence of nonstandard interactions in binary neutron star
mergers”, Chatelain, Volpe, Arxiv:17xx:xxxx

Thank you !
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