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SolarSNNnOs and
inverseb decays

A+n=B+Db
FEMTO(fm)
MD .
selectively
1 1 n-excitation

Nucl. phys. B(GT), ||Solar SN model] ~ $~10%cm? IH
Nucl. medium model | [ n production




Majorana neutrinos and
neutrino-lessb bdecays

A=B+b + Db
Lepton number DL=2 beyond SM.

\ woW »

MR\ I SOt T TN v/ i nel”
- 111 Process J7=Nuc
W

FEMTO(fm) -
\V/ L
to selectively enhance
I 1 n-exchange
Nucl. physics. g Cosmology
short-range & DM L= 10%cm?/s
t csrrelation Leptogenesis 1-tonL=6 10°cm= /s

s~10%cm? IH



Nuclear waekh responses fob & BN, the sur

10

0.1

Angular momentum

0.001

Neutrino momentum MeV/c

SN EC,n i N interaction & detection

Solar-n, production and detection Nuclear weakh responseslsospirispin t s

H.Ejiri, Phys. Report 338 (2000) 265.



Nucleart gesponsesfominb &bb
Weak probe EM probe Nuclear probe

tn t, tEi r€ t, @; 1p,3Het : tn,$¢
2 wg X

I Pt N Nty Pt

b-decay, g-capture, CER3He,t ,tHe dzHe
e capture e scattering DCER 1B,
n , probe from gfrom N probes from
J-PARC SNS  Spring-8 HIGS RCNP, MSU, KVI

H. Ejiri, Prog. particle Nucl e:



CER:Charge exchange reactions fot s1-weak responses

RCNP (He,t) (“Li, ‘Be), MSU (t3He), KVI (d,?He)
RCNP (Akimune, Ejiri,Fujiwara) 1995--, Munster (Frekers ) MSU (Zegers)

T

SHe 3 t
ga vp Py :
' A 4 Ex MeV)
W 7T, 0 ;
<o~ <o~ ! 30 1
ny PA AL PA ' :
<vod <t o> 20 - 1
do,(0° 1 N
S = |Jo|"B(e), «a =F, GT. [0 -
d2 K(E;, [)}Né’
0

E/A~0.2 GeV, LargeV( $ small V, \%
V(weak)l V ( st r o rcenfral V, single Charge Exchange O4
distortion, multi -step, etc.

CER g-dependence and E® rates
are used to get weak responses

(*He,t), (1B,MLi), (t,*He)
b- bb *



Neutrino response Project

1B, 110 ), d2He)

: The first dipole magnet
D2 :The second dipole magnet

Q1 :The first quadrupole magnet
Q2 :The second quadrupole magnet
SX :Sextupole magnet

MP : Multipole field magnet

@Q  :Quadrupole magnet
DSR : Dipole magnet for spin rotation D

: Dipole magnet

T . Scattering chamber and target T : Scattering chamber and target
FP :Focal plane FP :Focal plane
FPP FPP : Focal plane polarimeter e T

0 1 2 m

L i Il - |

0 1 2 3 m
LAS (Df 240mr, Dgq =1
mr,
Dp=+15% DE/E = X
/| 200

DE/E = 15 keV/0.45 GeV



nprobes p+X=n p p=Ng#m  NH+N_m
+e

o Nuclear and Particle
Materials and Life Science : o
Experimental Facility

Experimental Facility B o s g g—

: Nuclear
Transmutation

Kamiokande
| = Neutrino to
- L |
3 GeV Synchrotron .. 50 GeV Synchrotron
_ (25 Hz, 1MW) (0.75 MW)




Low energy Neutrinos

Intense ( ~10%sec)nd & ~ 104+42cm?
with large detectors(10 tons)

Source EGeV Np N/s
SNS 1 6 10 1
J PARC 3 1.2 1& 5 104

Time, nsec

H. Ejiri NIM. 503 (2003) 276 278.






Solarn 51Cr-n

AN

~30|) 753 3
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2 1-
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2
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= . 0€e
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i, 71 ;
s e 3
B 71 - log ft=4.3 69 log ft =6.5
31Ga (B(GT)=0.09) 31Ga (B(GT)=0.002)
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Low E solar and>Cr n, question
°1Cr-n N( n- Ga detectorg/N(evaluated from ‘Ga B(GT) )

SAGE 51Cr SAGE ¥Ar  GALLEXCrl  GALLEX Cr2
Activity, kCi 516.6+6.0 409+2 1714+30 1868+89
p, atoms “1Ge/day  14.0+1.5+0.8  11.0*10,.+0.6  11.9+1.1+0.7  10.7+1.2+0.7

[ ass of Ga (t) 13.1 (metal) 13.1 (metal) 30.4 30.4 (GaCl;:HCI)
(GaCl;:HCI)
R=P meas/Pineor. 0.95+0.12 0.7910.10 0.953+0.11 0.812+0.11

R=0.840.05 (*) , suggests 1. detectors efficiency, B(GT) or
3.a newn oscillation and the CPT violation in short
distancen, disappearance and oscillation to steril@ [gav10] [giul0].

. [kael0] F. Kaether et al., Phiietters B 685 4-54 2010

[abd99]. J. N. Abdurashitov et al., Phys. Rev. C59, 2246 (1999)
[abd06]. J. N. Abdurashitov et al., Phys. Rev. C73, 045810%5(2006)
[abd09]. J. N. Abdurashitov et al., Phys. Rev. C80, 01581 (2009)
'gav10]. V.N. Gavrin et al., arXiv:1006.2103vl

® Qoo




Short range oscillation

V. Gavrin etal. 3 MC Cr51 10 T SAGETGALLEX |
50t Ga with 40% of Ga71 322;0 Et i

2210 -

— l

Ga ' :

R, 0.0 0.1 02 03 04 05 06 07 08 09 10
éb‘.@ sin’2 @
> Ga

Am” (eV?)
S = N W Bk L J 0 O

=
1‘- Source

s L 2L 7

Sirpl/L L=1.8m at 1eV
Sin?2g=0.3 Inner and outer rates
Reactor anti- n CPT Sterile

Vergados STPO- e scattering



.. 10° [
MInNIBOONE :
No with muon neutrinos, :
Excess with antmuon neutrinos < :
as LNSD antmuon yes |

"E -
arXiev 1007.1150 2010 Sep -
107 |
Not by 3n, but 4, sterilan
102 b

FIG. 3: MiniBooNE 88%, 90%, and 99% C.L. allowed regions
for events with E¥¥ — 475 MeV within a two neatrino 7, —
iy oscillation maodel. Ao shown are Emits from KARBERN
||-5-l.'u.|:|.|:|. Bugey [25]. The v curve B a l-sided Lmit for
sin” 20 corresponding to Ay~ = 184, whils the KARMEN
curve is a "unified approach” 210 contonr. The shaded arems
show the 90% and 99% C.L. LSND allowed regions. The blsck
dot shows the best At paint.
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AE =45 keV
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Solarn responses

"Ga (pp-n ) &Ge

Frekers, Akimune Ejiri et al
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Non-GT in CER s(g~0) =S sJ, J, Jg) s(110)+s( 112 ) +
Ga 'Ge  Ground state 1/2 known B(GT)

o — =
5 @ ?
E E E
3 2 :
- - o
07
107
10
02
107 5554 5 678 L a
Be.m.[deg.] 8, . [deg.] 01 2 34 56 7 8
- 6 m.[deg.]
1.32Y 1/ 2 | 5 Jr,ikg=i(1h0), whick i3 Ikely to be GT
2.3/ 25/2¥is not (110), WhICh IS unlikely GT
3.3 / 2 3/2¥s partially (110), which is partially GT.



69Ga 69Ge
Ground state 5/2 known B(GT)

1. 32Y 1/ 2 1s6J,, Jpdg)=8(119), which is likely to be GT
2. 3/ 25/2%s 60%s(110). B(110) ~ 0.009VI(110) ~ 0.015, M§) = 0.086
3. 3/ 23/2¥is mainlys(110), which is mainly GT. b- decay B(GT) = 0.001!



