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- Supernova

- Core of the sun

- Black hole accretion disk

- Binary neutron star merger
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Thermonuclear equilibrium
(nuclear weak reactions occur)
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Thermonuclear equilibrium
(nuclear weak reactions occur)

Neutrino cooling
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A lot of
potential
sources...
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A lot of
potential
sources...

... but BNS
mergers are
unigque!

Nys ~ Nnucleus
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Central
object

Neutron-rich
ejecta around the
central object

n+etop+v,
pt+te on+t+v,
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High density,
neutrinos are
trapped...

Central
object
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Central
object

Neutrinos
are free!
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4 , )
Equation of state

P=P(T,Y,mn,..)
Input of nuclear physics

Heavy ion collision

Nuclear clusters Symmetry energy

Central

object

Relativistic mean-field theory
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4 , )
Equation of state

P=P(T,Y,mn,..)
Input of nuclear physics

Central

object

P,(T,Y,mn,..)
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4 , )
Equation of state

P=P(T,Y,mn,..)
Input of nuclear physics )

Central

object

P,(T,Y,,mn, ...)
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Diffuse
background
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Diffuse *,
background
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. Depends on the observatory ...
How many neutrinos

do we detectin - Size of observatory,
. ) - Efficiency of the detector,
observatorles ) - Material inside the observatory.

Diffuse
background

Neutrino

opscrvatory

HALO Collaboration
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: Depends on the observatory ...
How many neutrinos

do we detect in
observatories?

Size of observatory,
Efficiency of the detector,
Material inside the observatory.

Super-
ﬂKanﬂokande

......

79 tons lead

32 ktons water s
Detect mainly v,

Detect mainly v,
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How many neutrinos
do we detect in

observatories?
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Kamioka Observatory, ICRR, The University of Tokyo
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Summary

Thermonuclear neutrinos produced in hot environments.

We use neutrinos to study the EOS of ultra-dense matter.

Different EOSs give different BNS neutrino background.

A further analysis is needed to observe the effect of the
HONY
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Thank youl

The research was conducted at the University of Guelph,
which resides on the treaty lands and territory of the
Mississaugas of the Credit. We recognize this gathering place
where we work and learn is home to many past, present, and
future First Nations, Inuit, and Métis peoples.
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Standard Model of Elementary Particles

three generations of matter

interactions / force carriers

(fermions) (bosons)
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Emission

n+et->p+v,
p+e ->n+t+v,

Detection
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Kamioka Observatory, ICRR, The University of Tokyo
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