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" J
Capture of low energy solar neutrinos by 1°In

@ Advantage
- large cross section (~640SNU)
R.S.Raghavan Phs.Rev.L ett37(1976)259 - direct counting for solar neutrinos
EATE - sensitive to low energy region
e, I | = 125keV)
7| 1154 kev - energy measurement (E_, = E, — 125keV)
e, I — - triple fold coincidence to extract neutrino
912*1mo; """"""" ¥ 474 sjignal from huge BG (e +y, + v3)
T oy " o DlsadvIaBnt;ge =
_ - natura ecay o n
P = 4990 “9“"5: B i (typ = 4.4 X 10%yr , Ee=498keV)
- possible BG due to correlated
Nuclear Physics A 748 (2005) 333-347 coincidence by radiative Bremsstrahlung
151 + v, — 115Sn* + & Requirement for the detector
1155n*(4.76us) — 115Sn + 1. Good energy resolution :
v1(115keV) + v ,(497keV) 10%(FWHM)

Fine segmentation (104-10°)
3. High efficiency y detection

20114%12817H TH23EEXRMAMERERRS 2



" A
IPNOS phase-I experiment for Solar v
experiment

InP multi-pixel detector inside of ~ Socm cubic chamber (like XMASS

Ty 100kg prototype) includes ~10kg
LIOUSEEDN. InP detector

BIRXE/ODOFL—2a 88
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F o T (100A-1004)
(100A-10004A)
EVE-{(d ——
. Ti-Pt—Au

(300-150-5000A)

<«— AuGe-Ni-Au
(1000-100-6, 000 A)

'\TO—S'\“ -

n BZAEXE/ DU TFL—a I DIREE
HZ5ENDHD
m AU/CrDEBDEAH100A (VCZE!) E50 A

(VBE) D& 25 %l F
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bias voltage : 400V
cooling temperature : -79°C
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1 -_—
sE R BB NP HEE(VCOIZ LD F
L—< a3 36815E (1)

n NS \\
L Slg 47' I\ Measurement of Csl scintillation using ““Am o
— C

P Si
22000photon/MeV x4MeV ¢ 1+ 2¢
X0.4 ALAA) X0.8(EFHE) .|| \ :
x 1.6X1O-19C :4.5 fC 10;|.“\(!NOEJ lt“Jll\alﬁ;JJ‘OJ 0 0.05 0.1 0.15 0.2

m INP detector

22000photon/MeV x 4MeV X 0.25(3Z{Af) x 0.8(EF )
X 0.85(HTADBEBEE) X AUDBIEZEE X Cro) s a3
X 1.6x101°C N

JARITRBNTLNS
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Au/CriE#E D 13518 2 @550nm

Au i Cr

Coefficient of attenuation factor
Coefficient of attenuation factor

0 Lok AT
0700 200 300 400 500 600 700 %% 100 200 300 400 500 600
Wave length [nm] Wave length [nm]

t=exp(-ax) t:ZEBEFE x: BBER o: RIVZRE
a=4nk /A
100A: 7, =0.57 70,=0.36
50A : 1, =0.75 10.=0.6
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m

0

0.05 0.1 Q.15 0.2 14

detected charge [C] % 10

102;-

10 E

1

Subtracted

Ty C e e
t  scinti. light

0

0,06 0.1 0.16 0.2
14

detected charge [C] * 10
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0 0.05 0.1 0.15 0.2
o x107™
detected charge [C] *

bias voltage : 20V

Csl scintillation light
generated by *Am o
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eI AV R =LY | l ' a.ez'me,lla ke | T YT e,_'otm e,
(45e7ﬂcm I 64e7ﬂcm ) Detected Charge [C] * 10 Detected Charge [C] * 10
BERNDNEEY. /o
1R 75\/@’}‘ 10 |
EPDAYINEL ST

0.02 0.04 0.06 0.08 0.1 13

(5000cm2 —1500em2) oo
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DERREN IR E (D ERBEDTHE)

2011%12817H FR23FEHRFAAERRAERS 10

it
bt

i

=1
=l
A

LR LL T

2 Am InP SI wafer produced by
Vertical Bridge method

Area : 36mm ?
Thickness : 300 mm
Au/Cr : 50A/50A
bias voltage : 120V
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BESIESRAESNGEN Iz /A4XZL

S50A DEBENLE

mE[RE

50A)

=1 A InP#E H 28 (VB)Z S {E(au 50 A/ Cr
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BACKUP
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11mm squere

SiN(0. 18um)

Cr—Au{0.03—1.0pm) ///
rlll =
. N

AN
InP (200.m)
Au-Ge/Ni/Au
(0. 13/0. 16/0. 5um)
: 10mm
BHORER(C 3 -
HERBICTOUPSh-RHEE S il
0 1;75\&&-/:\'1%% VCZf 6mm X 6mm X 0.3mm
VBAIZE BB Inp | Foor0de:
FE{RER
FERE - evaporated Au/Cr base metal
EMRE=O X FHIE - Insulator (SiN) toAavoidAI\eaklgurreRt
S { - thin Au/Cr 100A/100A 50A/50
m FSAT7ARAH(-79 °C)
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: mobility [m2v-1s-1]
: carrier velocity [ms™1]
: electric field [vm~1]

i o
d hi"\EXO : thickness of SI InP

f o.- Xo : range of electron

E +  Vo[volts]

O m<™E

B E=Vy/d v=pE=pVy/d
drift length : La=tv=p1Vy/d 1 : carrier lifetime [s]
B ZETER . dQ = qdx/d
B Hecht formula,

! : ¢ d-x
i(Levy =4 (Lny s i I
025 (&) o8)+ (2)(-7E)

B £EMUE (Le+tLh~d) Q=Q,
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Motivation
Allowed region obtained by Survival probability for solar
combined results and KamLAND matter oscillation below 1MeV
- T ] Y.Suzuki@Neutrino2004
. KamLAND it
,«-’f:- ?a:( CL. | 10 : : :
~ {70\ omecr | 1-(112)sin228 (8) Am: fix
N:;, 10_4_ i Y '-_'ul ¢  Dest fit J:, PN
o i i | i -2 tanZ6=0.25
o 5 - c eI tan6=0.38 __
‘S .I :;l % >® L‘ — —_— :
Solar ? ‘Dg—’q
N eeer 02 f |tan'o=038
semacr | | Am?=7.2x10%eV2 sin2o
* best fit i 0.0 B s
. R ! T | 0.01 0.1 1.0 10 MeV
10! 1 r
R Neutrino ener
tan’0, eutrino energy

Emixing angle 6,, is not well determined compared with 6,5 obtained by Atm. v.
MW Survival probability could increase at 5MeV or less in case of LMA solution,
and the value of probability depends on 6,.

pp/’Be solar neutrino spectrum gives us precise 6 ;,

2011%12817H FR23FEHRFAAERRAERS 19
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1A INPR H 25 D EXET

Imm I mm lmm

1.5mm 1.5mm 0.5mm Imm Imm 0.5mm

INF—A IN3—>2B INF—>2C

mis - 6mm X Bmm

[BFE - 0. 2mm . 0. 3mm

TEfE(FK): Cr100A Au100A

TEHE(Z): AnGe 1000A Ni 100A Au 6000 A

Ay a B ANF—2  HOZE 50%

1.5mm 3.0mm 1.5mm I mm
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