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Abstract

1. Nuclear physics of v'sare new windows for physics
beyond the SM and astrophysics.

2. Nuclear isospin spin responses of tY, and.tcY,
responsesfor v arecrucial for v studiesin nuclei.

RCNP, asa key node lab. of MESON(M edium Energy
Science Open Networ k), should develop v nuclear
physics by (hadron , photon and lepton probgsas
well asthe v studies at Oto Cosmo ( underground )
Observatory
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1. Neutrino & Weak
Interaction studies
IN nuclel

L epton Nuclear Physics Frontier



Neutrinos are windows for new

particle and astronuclear physics.

v . Majorana/Dirac particle

v mass, v helicity, left /right

v oscillation, flavor mixings, mass differenc
v Interactionsin the sun, supernova, and stars.

Fundamental propertiesof v’sand week forces
and v astrophysics are well studied in nuclei.

BB In nuclel, v-absorption(inverse B decay) of solar
supernova and accelerator v’'s and others



Nuclear responses for v studies

Charged (t,,7r.) and neutral (zy)
Vector (6= S=0) and axial vector (o5 S=1)
| sospin <tY | > and spin 1sospin <tcY>,

Ovpp L=0,1,2,3,4,5, E<50MeV
2vp3p L =0,1. E<20MeV
Solar v L =0,1. E<13MeV
Supernovav L =0,1. E<50MeV

Nuclear spin isospin giant resonances and
Spin isospin polarizations play crucial roles



Il. Nuclear Responsses
for
Neutrinos

BB—v, solar v and 'supéernovav.



BB for v and weak interaction

T2n=G?" M"(to10)
T™-G% M%(totorp)(<m,> +<RHC>)?
Majoranav,

Absolute mass scale of <m > ~Xm,U;%in 0.01
~0.1 eV of the oscillation massreglon



Nuclear Responses (M%) for B3

Nuclear Responses forOv B8 B
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Single Charge Exchange

Studied by Tt~ and T " Charge Exchange Reaction

Double Charge Exchange
(*He,t) and (t.*He) reactions E¢ EXchange

Single (*He,t, t,*He) and double
charge exchange (!B, 'Li) at RCNP




Solar v in nuclel
Solar v’'s production in the sun

1..v-oscillations to study v-flavor.  0;; and Am;~.
2. Ilnner sun T, p, v, huclear weak processes.
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Solar v responses

Nucleus -Q(MeV) pp 7Be
0

1. Solar-v rates. Intense low-E light ions at underground
Flo}

2. Nuclear detector responsesfor charged and neutral
currents

3.d, 1Ga, 1Mo, 1271, and othersup to 15 MeV with\a
few % 0.



Supernova v by Iinverse f3

Supernovatypell Gravitational collapse.

Ve T~-3.5MeV, <E>~11 MeV.
Antiv, T ~5MeV, <E>~16 MeV.

\Y T ~8MeV, <E>~25MeV.

X

v spectrum flux  supernova mechanism
v spectrum distortion v oscillation.
v time v massin 30-50 eV region



nses of 1Mo for SN-v

Nuclear Re

H.Ejiri, J.Engel, N.Kudomi, PL B 2002: arXiv:astro-ph/ 0112379 .
o{v,e) cm? (104Y)
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