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(Solar n, b) A + n = B + b 

Flux:  n oscillation
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CERs for CC e

t- t+

Neutrinos

51Cr  EC 

753, 433 keV

37Ar  EC

814 KeV
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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

Мass 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 n oscillation and the CPT violation in short

distance ne disappearance and oscillation to sterile n [gav10] [giu10].  
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DE/E ~ 2 10-5

High E resolution (3He,t) CERs at RCNP Osaka

3He
t

q~ 20-200 MeV/c

（３He,t) b－NME 

（ｄ,2He) b+ NME 



CER (3He,t)
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Ga      0     GT ratio  92%   B(GT) =8.52     R(51Cr)=1.00                        1

1 st 175                   40%                 0.34                     0.027

2nd 500                    87%                1.76                     0.045

Excited state contribution=7.2 ±2% ( Bahcall 5%,  Ejiri 8%)

Using the measured response, missing = 0.85 (uncertainty 2%)

Not due to the nuclear response, but something, sterile or ?
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Gavrin (・・・Ejiri・・・・ )

Best Experiment 

Cr 50 enriched .97% 4005 gr 

Reactor irradiation Julｙ 7  3.8.M Ci 

Source sent to BNO

Baksan Neutrino Observatory 

July 12



Thanks for your attention   Greenary Nimph 翠の精



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



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

Ground state 1/2 known B(GT)

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

2. 3/2 → 5/2 is not (110), which is unlikely GT

3. 3/2 → 3/2 is partially (110), which is partially GT.

71Ga→71Ge



State 

MeV

ds/dw

mb q=0  

ds/dw mb

(110)

B(GT) Ratio of 51Cr

1/2   0 0.79 0.72 0.083    0.0865* 1.0

5/2  0.175 0.071 < 0.03 0.002±0.002 a) 0.015 ±0.015

3/2  0.500 0.18 0.15 0.017±0.003 b) 0.04±0.007

Summary

* Beta decay rate consistent 

1. Contribution of the 2 excited states : ~ 0.055±0.03 (preliminary). 

B(GT) = B(GT gr) + 0.66 B(GT 175) + 0.22B(GT 500)

2. B(GT) is consistent with those in this mass region

a)  3/2-5/2  p-f forbidden B(GT) = 0.002± 0.002 very small

b)  3/2 – 3/  p-p allowed   0.015±0.005   non-zero

3. Small contribution of 5/2 is supported by the data of 69Ga 3/2-5/2.

Deviation 10% is likely due to the Ga-detectors or new oscillations

ds110/dw = k B(110) = (2Ji+1)-1 [M(s) + d M(Y2×s)1]
2



69Ga→69Ge

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

2. 3/2 → 5/2 is 60% s(110).  B(110) ~ 0.005, M(110) ~ 0.015, M(s) = 0.086

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

Ground state 5/2 known B(GT)



RI production by RCNP/Osaka 

J-PARC 3-50 GeV p,  n, mRCNP Osaka p,He, 

m

Spring-8  GeV- MeV pol. g

MLF MUSE  m
MuSIC m

Oto under gr. bb-n,



71Ga  neutrino response for 51Cr and sterile n ?

Ga  SAGE Gallex EXPs 

for 51Cr 37Ar  neutrinos

Exp. average / Theory 

=0.87 ±0.05 

1. GT response ?

2. Detector calibration ?

3. Sterile n oscillation ?

Ga res. theory by Bahcall

Ga res. exp. (3He,t) RCNP

1998 H. Ejiri PL B 433 257

2011  Frekers Ejiri  Gavrin et al. PL B 706 134 (2011)



CERs for CC

n

t,ts

n
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t- t+

e

M(EXP) =gAM

M(EXP) = gFM

to help calculations

M=g2
AMDA - g2

FMD

Sensitive to NN, ND/p

nuclear medium effects



L-forbidden CER

• |i> =a |p3/2 2+> +b |p3/2>

• |f>= a’|p1/2 2+> +b’|f5/2>

T(CER) =  ts + dt(s×Y2) 1
d~0.1

69Ga 

M(110) =M(ts) +  0.1M(s×Y2) 

0.015   =  0.085 +  0.065

CER     b-decay   deduced
71Ga

M(110) = 0.01, M(ts) < 0.1

69Gr(3He,t)


