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Nuclel as micro-laboratories.

Nucle are quantum systems of nucleonswith
good quantum numbersof J*T E.

Used for studies of fundamental properties
of elementary interactions and fundamental
| nteractions.

Nucle are chosen so asto select particular

signals/processes of interest and reect other
events/processes.



~ Hadron probes

1. Charged current spin-responses by

charge exchange spin flip r

2. Neutral ones by inelastic reaction

but both Isovector and isoscalar
components.

3. Non-central interactions, distortions,

multi step processes and others.



Chare exchange spin flip reactions

(d,?He), (*He,t), (t.°He),(’Li.’Be),(*'B,LI).

E/A ~ 0.2 GeV Large V_, and small distortion,
preferential to excitation.

High E resolution(AE < 50 keV) for solar v, and
| = 0—3 for Bp and supernova v



EM probes

e, v, and high Z Coulomb excitation

Neutral current and includes T =0,1, and
magnetic sand | contributions.

Stretched transitionswith J =J' +L , J'-L.
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Weak probes/processes

1. v beams, direct way but need intense v beams of
10%5/sec and lar ge detector (10 tons).because of
o ~ 10442 cm?

Souse EGeV N, N,  Detector
SNS 1 6 10% 710* ORLaND
JHF 3 1.2 10> 310 (MOON)

2. u by (w,v,) capturesfor T, up to 100 MeV
with very large cross sections



Neutrino spectra
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Intense ( ~10%/sec) v'swith 1MW p, time
structuresand v spectrain the E region of
the astro nuclear particle physicsinterest.
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m ding remarks




 Concluding remarks ‘

e 1. Neutrinos are new windowsfar new physics.

e RCNP isexpected to promote v nuclear phys
(hadron), photon and lepton probes as well
studies at Oto Cosmo ( underground ) Observat

http://www.rcnp.osaka-u.ac.|p/~giri 100 papers



1.Hadron probes at cyclotron lab.

Nuclear responsesfor v'sarestudied by T and
c mode hadron reactionswith medium
energy(E/A~0.2-0.2GeV) L.

High resolution studieswith t,d,He, Li, and B
t.0°Y, with I=3,+,-, S=0,1, A=0~3.

Decay branches of y,p,n



mes at LEPS

e Mediun energy (sub. GeV) L
e Neutral current interactions.




mﬁeg of vand p

e 1. Onepossible direct probeisthelow
energy(0.1 GeV) v sourcesfrom 3Ge
at JAERI/Tokal, combined with larg

detectors ORLaND and M OON.

ring

@
® 2. u beamsfrom RCNP ring and JAERI



MOON (Mo Observatory Of Neutrinos)

Two B ray Spectroscopy from 19°Mo
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decays with m ~0.03 eV. '
Low E solar and supernovav by inverse§ & p°



MOON simulation
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MOON-for Supernova v, V.

1.Largeresponsefor CC
by large GT do/dE (fmIMaV)

2.Energy spectraof v
by measuring E,
3.Sensitiveto

low energy v, and

1.00e-15 |

v,-v,oscillation.
4.Scaled up MOON with

1 K ton natural Mo 0,008+00
:
EIES |




Welcome to ‘

MOON
collabaration

for
BB, solar and supernovav studiesin Mo
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