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Solar SN nôs and 

inverse bdecays
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Majorana neutrinos and 

neutrino-less bbdecays

0nbbA = B + b + b
Lepton number DL=2  beyond SM.

.

Particle physics

Majorana n,  mn    CP

Nucl. physics. gA
short-range &  

t scorrelation

Cosmology

DM  

Leptogenesis

T0n= G0n[M0nmn]
2

FEMTO(fm) -HC. 

to selectively enhance

n-exchange

LN= 1048cm-2 /s

1-ton L= 6 1075cm-2 /s

s~10-83cm2  IH



Nuclear waek/n responses for b &bb,SN, the sun
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SN EC, nïN interaction & detection

Solar-n, production and detection

H.Ejiri, Phys. Report 338 (2000) 265. 
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Nuclear ts responses for nin b &bb
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n, m probe from 

J-PARC SNS

g-capture, 

e scattering

gfrom 

Spring-8 HIGS

CER 3He,t ,t,3He  d,2He

DCER 11B,11Li

N probes from

RCNP, MSU, KVI

t, ts t, ts

N n p

Weak probe EM probe Nuclear probe

b-decay,

H. Ejiri, Prog. particle Nuclear Physics, 64 ô10 249 



CER:Charge exchange reactions for tsn-weak responses

RCNP  (3He,t) (7Li, 7Be), MSU (t,3He), KVI (d, 2He)

RCNP (Akimune, Ejiri,Fujiwara)  1995-- ,  Munster (Frekers ) MSU (Zegers)   

V(weak) ÍV(strong), Non-central V,  

distortion, multi -step, etc.

CER q-dependence and EC/brates 
are used to get weak responses

E/A~0.2 GeV,  LargeV(ts), small V0

(3He,t),    (11B, 11Li),   (t,3He)

b- bb         b+



Neutrino response Project

LAS (Df=240mr, Dq=125 

mr, 

Dp=±15% DE/E=  x  

/200)

(3He,t),    (11B, 11Li),           d,2He)

b- bb                b+

DE/E = 15 keV/0.45 GeV



J-PARC 

Nuclear and Particle

Experimental Facility
Materials and Life Science

Experimental Facility

Kamiokande 
Neutrino to 

Linac

(350m)

3 GeV Synchrotron

(25 Hz, 1MW)

Nuclear 
Transmutation

50 GeV Synchrotron

(0.75 MW)

J-PARC = Japan Proton Accelerator Research Complex

nprobes  p + X = n p p=nm+m     m = nm+ne

+e



Low energy Neutrinos

Stopped p+ SNS  ORNL and 

J-PARC of potential interest

p + Hg  Ą np+

p+ 
Ąm++nm m+Ąe++ ne+ anti-

nm
Intense ( ~1015/sec) nôs  s~ 10-41-42 cm2

with large detectors(10 tons)

Source     E GeV      Np           Nn /s  

SNS        1         6 1015 1  

1015 

J PARC   3        1.2  1015 5  1014

H. Ejiri NIM. 503 (2003) 276 ï278.



2. Nuclear responses for 

solar-nand 51Cr-n



Solar n 51Cr-n

~300           753

861           433



Low E solar and 51Cr ne question
51Cr-n N( n- Ga detectors)/N(evaluated from 71Ga B(GT) )

a . [kae10] F. Kaether et al., Phys. Letters B 685 47-54 2010

b. [abd99]. J. N. Abdurashitov et al., Phys. Rev. C59, 2246 (1999)

c. [abd06]. J. N. Abdurashitov et al., Phys. Rev. C73, 045805 1-12 (2006)

d. [abd09]. J. N. Abdurashitov et al., Phys. Rev. C80, 015807 1-16 (2009)

e. [gav10]. V.N. Gavrin et al., arXiv:1006.2103vl

SAGE 51Cr SAGE 37Ar GALLEX Cr1 GALLEX Cr2

Activity, kCi 516.6±6.0 409±2 1714+30
-43 1868+89

-57

p, atoms 71Ge/day 14.0±1.5±0.8 11.0+1.0
-0.9±0.6 11.9±1.1±0.7 10.7±1.2±0.7

ʄass of Ga (t) 13.1 (metal) 13.1 (metal) 30.4 

(GaCl3:HCl)

30.4 (GaCl3:HCl)

R=pmeas/ptheor. 0.95±0.12 0.79±0.10 0.953±0.11 0.812±0.11

R=0.87±0.05 (*)  , suggests  1. detectors efficiency, 2. B(GT) or

3. a new noscillation and the CPT violation in short

distance ne disappearance and oscillation to sterile n[gav10] [giu10].  



Short range oscillation
V. Gavrin  et al.  3 MC Cr51 

50t Ga with 40% of Ga71

Sin2 pl/L    L=1.8m at 1eV

Sin22q=0.3 Inner and outer rates

Reactor anti-n CPT Sterile

Vergados  STPC  n-e scattering



MiniBOONE 

No with muon neutrinos,

Excess with anti-muon neutrinos

as  LNSD anti-muon yes

arXiev 1007.1150 2010 Sep

Not by 3 n, but 4; sterile n



Solar nresponses

71Ga (pp-n)71Ge  

Frekers, Akimune  Ejiri et al

(p,n)

(3He,t)

RCNP 1995
RCNP 2005



Non-GT in CER   s(q~0) = Ss(Jp, JT, JR)= s(110)+ s(112)+ é

Ground state 1/2 known B(GT)

1. 3/2 Ÿ 1/2  is mainly (Jp, JT, JR)=(110), which is lkely to be GT

2.3/2 Ÿ5/2 is not (110), which is unlikely GT

3.3/2 Ÿ3/2 is partially (110), which is partially GT.

71Ga 71Ge



69Ga 69Ge

1. 3/2 Ÿ 1/2  is mainly  s(Jp, JT, JR)=s(110), which is likely to be GT

2. 3/2 Ÿ5/2 is 60% s(110).  B(110) ~ 0.005, M(110) ~ 0.015, M(s) = 0.086

3. 3/2 Ÿ3/2 is mainly s(110), which is mainly GT.           b-decay B(GT) = 0.0015

Ground state 5/2 known B(GT)


