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Nucleus , a guantum system of nucleons with E, J*, T
Is;used a femto lab. to study v & y via f—y spectroscopy
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BB ®,, and E,, correlations
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SSTC Signal Selection by Time Correlation

Ultra R;]E'E Bp .g]f'l}ll*l.ld states DI'\I E]ﬂSth. : 1 > T
Signals are isolated in time and space.

BG RI 8 y sequential decays ; time correlated

8Ge EC 11 keV X rays prior to the Ga 2 MeV 3 /DBD T,,, ~ 1.1 hrs.
210Bji 1 MeV B T] »~5d after 21°Pb 20 keV B /DM,
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Nuclear tc responses for v in 8 &Bp

Weak probe EM probe Nuclear probe

B-decay, y-capture, CER 3Het
e capture e scattering t3He d,2He
v, U probe v from N RCNP,

J-PARC Spring-8 HIGS MSU, KVI

L H. Ejiri, Prog. particle Nuclear Physics, 64 10 249 o



Energy Resolution RCNP Cyclotron EFacility

AE/E ~ 0.004% _
~10 keV/0 4 GeV Ring Cyclotron #S
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E(v,) E(v,) ~20-50 MeV
~E(v SN), E(v BB)

I(v) ~ 1014/ MW

o~1040¢cm 2

Detectors ~ 1 ton

J-PARC 0.4 - 3 GeV,
SNS 1GeV
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Solar pp neutrino
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SN —\/. nuclear resp. Supernova v Spectra and Responses for 101
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SN v,, v, oscillation
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Photon Probes shima

HIGS Tornow y+D Bosewell
LEPS Laser electron photon Sources
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Neutral Current
NC responses by
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Electron beam

LEPS Laser electron photons
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X v spectroscopy for DM WIMPs search

SD, SID Elastic S SD

\/ /
Atomic electron K | _
K e ejection E(y) discrete higher

E(x) discrete higher no quenching
no quenching M(SF) ~ M(elastic)
5(X) ~0.25 o(R) from M1 vy life
H. Ejiri, Ch. C. Moustakidis, J.D. H.Ejiri, K. Fushimi, H. Ohsumi,

\Vérgados, P L. B. 639 (2006) 218 Phys. Lette. B317 (1993) 14



X & 7 ray recoil WIMPs spectroscopy Fushimi
A

WIMP ¢ . K X, y rays
— | L

| X /7y rays

| ‘!
f .

Nuclear recoil

A

Recoil —
\ I\r

Recoil recoil + X/y




1. E;-E,and 6,-0, correlations of BB identify OvBp L/R.
Time correlations select rare v/DM signals from BGs

2. Weak v nuclear responses are studied by high AE
~(0.005 %) 3He,t CER with 6 distributions, EC/B-decay
rates, polarized lase electron photons, and p captures.

3. Medium E v probes are realistic by MW proton beams
combined with ton-scale detectors.

4. FSQP with exp. Mg(1+) reproduce M (2vf).
Interesting to see if M(OvfB) byMg(2°).

5. X-y ray in_ coincidence W DM nuclear recoils help

A view from the Ejiri-weekend house
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