
 

 

 

     

    

    

     

 

  



  

Capture of low energy solar neutrinos by 115In 

115In + ne Ÿ 
115Sn* + e- 

115Sn*(4.76ms) Ÿ 115Sn + 

 g1(115keV) + g 2(497keV) 

R.S.Raghavan Phs.Rev.Lett37(1976)259 

Requirement for the detector  

1. Good energy resolution :  

10%(FWHM)  

2. Fine segmentation (10 4-105) 

3. High efficiency g detection  
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 Advantage 

   large cross section (~640SNU) 

   direct counting for solar neutrinos 

   sensitive to low energy region  

       (En ֕ 125keV) 

   energy measurement (Ee = En  125keV) 

   triple fold coincidence to extract neutrino    

     signal from huge BG (e1 +g2 + g3 ) 

 Disadvantage 

   natural b-decay of 115In 

     (t1/2 = 4.4  1014 yr , Ee֕498keV) 

   possible BG due to correlated   

     coincidence by radiative Bremsstrahlung 



IPNOS phase- I experiment for Solar n 
experiment 

InP multi-pixel detector inside of 

Liquid Xenon.  

30cm cubic chamber (like XMASS 

100kg prototype) includes ~10kg 

InP detector 
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InP (VCZ)
 

ÂSi  

 22000photon/MeV 4MeV  

  0.4 ( 0.8( )  

   1.6x10-19C =4.5 fC  

Â InP detector  

 22000photon/MeV 4MeV 0.25( 0.8( )  

   0.85(  Au  Cr  

  1.6x10-19C   
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Au/Cr @550nm 
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t = exp(-ax)   t :    x :   a :  

a = 4pk / l     

100М: tAu=0.57 tCr=0.36  

50М : tAu=0.75 tCr=0.6 



InP (VCZ)
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 50М

1.0fC  
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InP (VB)  

Â Vertical Bridge

InP (Au 50М/ 

Cr 50М) 

Ã  

4.5e7ɋ Ÿ 6.4e7ɋ ) 

 

ÃEPD  

(5000 -2 Ÿ1500 -2) 
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120V  

 

Detected Charge [C] Detected Charge [C]

Detected Charge [C]

InP SI wafer produced by 
Vertical Bridge method

Area : 36mm
Thickness : 300 mm
Au/ Cr  : 50A/ 50A
bias voltage : 120V

Co Ba

Am

57 133

241
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Â InP (VCZ)  (Au 100М/ 
Cr 100М) 

V  

V5.4MeVŬ CsI
    

V50М        

Â InP (VB) (Au 50М/ Cr 
50М) 

V  

VCsI  

Â  
V  
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BACKUP 
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InP   

Â  VCZ
VB  InP 

 

Â  

Â (-79 ϴ) 
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Surface area :           

  6mm 6mm 0.3mm 

Electrode :  

   Ohmic contact 

   evaporated Au/Cr base metal 

   Insulator (SiN) to avoid leak current 

   thin  Au/Cr  100М/100М 50М/50М 
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Â  : dQ = qdx/d  
Â Hecht formula, 

 
 

Â  (Le+Lh d)  Q=Q0  



 

Â Le~200mm  Lh~30mm
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VB InP  
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VCZ  

 

 

 

 



Motivation 

Allowed region obtained by 

combined results and KamLAND  

Survival probability for solar 

matter oscillation below 1MeV 
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Y.Suzuki@Neutrino2004 

Neutrino energy 

Âmixing angle q12 is not well determined compared with q23 obtained by Atm. n. 

ÂSurvival probability could increase at 5MeV or less  in case of LMA solution,  

and  the value of probability depends on q12. 

pp/7Be solar neutrino spectrum gives us precise q 12  



InP  

Â

2

  

Â Low Q peak: 

 

Â High Q peak:  

Â

 : 3.5eV  

Â  : 

25%@122keV (intrinsic 

resolution : 3%) 
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