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Table 2.1: Solar parameters

Luzllinosity(Le)
Mass(Mg)
Radius(Rg)
Age
Moment of Inertia
Depth of convective zone
Central density
Central temperature
Central hydrogen abundunce
by mass
Effective surface temperature
Primordial helium abundance
by mass
Primordial ratio of heavy elements
to bydrogen mass

Fraction of energy from p-p chain

Fraction of energy from CNO cycie

3.36 x 10%%erg - 571
1.99 x 10%g

6.96 x 10%m

~ 4.55 x 10%yr
7.00 x 10%%gcm
0.26 x R
148g/cm?®

1.56 x 107K

0.340

5.78 x 103K

0.271

0.0277

0.984
0.016

BRI T HEAKT 2 V¥ — D 98.5%12 & ® Proton-Proton chain i & »

T %D 1.5% i CNO cycle o & » THER & 1 3 LEbhTw3, #hzFho

FIERINC >V TiRE 21K 0K 2.28 1,

P-p chain i3 pp-I« ppIl « pp-Ill D=5 D32 & 3, ENEh oy
B =a— b Y VUADHFio > TRBIEEA ST 2LF— 1. 2 TR

26.2MeV | 25.6MeV | 19.7MeV TH 3, i o DRIGHERIZ IS8 o g

DBEIIEE LM KET 3,
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Table 2.2: Solar neutrino fluxes

Source | Flux (em™2sec™?)

pp | 6.00 x 10'°(1 + 0.02)
pep | 1.43 x 10%(1 + 0.04)
hep 1.23 x 103

Be | 4.59 x 10%(1 £0.18)
®B | 5.69 x 10°(1 + 0.43

)
BN 4.92 x 10%(1£0.51)
0 | 4.26 x 10%(1 £ 0.58)

)

F | 539 x 105(1 4 0.48
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CNED. REBETHREEOFRMEL (300~600nm) O EOHLAEL =1 .

Z=10RHEBENFR lcm H70~340 @RET 2 & &7 3,

3.2 A—N—=fIXGrTFHRHGHE

A== AIFA vy FREBR 1996 FRREEE LBEREZTTH 3,

A== R IR VFREROEBRICOWTH I 4H 0 7 (Kamiokande-II) #

HER B LEI LT EDTH 3,

Table 3.1: Basic Parameters of Super-Kamiokande and of Kamiokande-II

Parameters Super-Kamiokande | Kamiokande-II | Remarks

Total size 41m(h)x39m¢ 16m(h)x 19m¢

Total mass 50000ton 4500ton

Fiducial mass 32000ton 2140ton supernova v burst
22000ton 1040ton proton decay
22000ton 680ton solar v

Thickness of 2m 1.2m~1.5m

anti-counter

Number of PMTs | 11200 948

Photosensitive 40% 20%

coverage

PMT timing 2.5nsec dnsec at 1 P.E.

resolution

A=A S A A Y FIREER R RN SE L TR R 1000m( 7k i

2100m M=) DA 347 Y FREVEBEEME (FEHEY 200m ) IcHE s h

TWs, K31
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Transit time spread (1 ¢ width) distribution.
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EMickDENENEEST 2 ERBWBBINT VS, BA4lich I4h v

(Kamiokande-II) OB AKMIEE H1F 5,

Table 4.1: De: .mtor Performance of Kamioknde-II

Parameters Kamioknde-II Remarks
Energy resolution 20%/\/—E(1T1e\/) for e < 20MeV
Position resolutin 110cm for 10MeV e
Angular resolution | 28° for 10MeV e
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Table 1.2: Vertex position resolution

FPMT timing resolution 2.5nsec

Absorbtion length | 40m | 50m | 60m
Energy(MeV) resolution (cm)
5 73 72 68
10 54 51 50
15 47 45 44
20 43 41 40

PMT timing resolution 3.0nsec

Absorbtion length | 40m | 50m | 60m
Energy( Me\t’) resolution (cm)
5 34 82 78
10 63 60 58
15 o4 o1 50
20 49 47 46
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Table 4.3: Energy resolution

PMT timing resolution 2.5nsec

Absorbtion iength 40m | 50m | 50m
Energy(MeV) resolution (%)
5 25 |24 |23
10 17 17 16
15 14 14 14
20 13 14 13

PMT timing resolution 3.0nsec

Absorbtion length | 40m | 50m | 60m
Energy(MeV) resolution (%)
S 25 24 23
10 17 [ 1T |16
15 14 15 14
20 13 14 13
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52 Za—hY/RIE
BREBEPTO=a~ 1Y OERRIGEY —e BHEHETH 2,
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BEHRETIICRETE2420EETE 3,
BFHEloMoMERRARTE L oM 3,

E% - gigﬁ&myh&ﬂ—yf+CW%Wﬂj (5.4)
y = %, Te=E. —m, (5.5)
Ao = (gy +d4)’ (5.6)
Bo = (v —g4)* (5.7)

Co = v —da
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. o 1
v o= dv+l= 231n“ QW + 5 (5.9)

<

1
Ji = ga+ls= 5 (5.10)
Gr : Fermi coupling constant
E, :=a—-btY sz 0FE—
T, :|BFOER = % v F—
E, :BFoLzzrF-—
m. : BFDOHEE
Ow : Weinberg angle
ITO .4.0\ BO\ Coli(/e@f%éﬂ:ﬁ %5 Uy~ Z/T@:é-f(:i\
Ao = (gv+ga)? (5.11)
By = (gv —ga)’ (5.12)
Co = gv’—ga’ (5.13)
ER B,
R ERRAS4ZEHS LT,
| GFzmeEz/ BO 3 Me * Tma:c2
Ttotal = T{Ao * Ymaz T ?[1 — (1 = Ymaz)’] + COT} (5.14)
Ymaz T BF DT 2V F — CERZE0 IR,
2F,
naz = S 5.15
Y 2FE, + m, ( )

sinfpic 0.23 RAT 5 & ve SEILH LT

Ttotal = 4.31x107*° B, (MeV) {21300 +0.07x [ = (1= maz)*] = 0.67 x ﬁ%—}

(5.16)
vee s vee flELic LTk

Ttotal = 43131074 B, (MeV){0.29y,05+0.21 X [1— (1= y00)%]~0.25 x ﬁQ%—’—}

(5.17)
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Table 5.1: Solar Neutrino event rate & Detection efficiency

Threshold Energy(MeV) | # of events | Detection Efficiency(%)
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Table 6.1: L.'st of isotopes which give 3 and/or ~ activity greater than 7 MeV

lsutope | 173 (sec) | Decay mode | Kinetic energy (MeV)

i

$He 0.122 8- 10.66-+0.99(~)
f~n 11%)

8L 0.84 8- 12.5~13

5B | 077 g+ 13.73

Li 0.178 B 13.5(75%)
‘ 11.0-42.3(+)(25%)

B n ~10(35%)
e 0.127 Btp 3~13
1L 0.0085 I'n 20.77(31%)
| f™n ~16(61%)
1 Be 13.8 B8 11.48

9.32+2.1()(29%)

’Be | 0.0114 i 11.66
’B 0.0203 6~ - 13.37
12N 0.0110 gt 16.38
B 0.0173 B 13.42
o) 0.0090 B*p 8~14
B 0.0161 i 9.82(32%)

4.51+5.30(7)(68%)

sc | 0.7478 fn ~d

1N 7.134 o 10.44(26%)

4.27+6.13(+)(68%)
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Table 6.2: #'*Bi decay branching rations considered in M.C. simulation

ratio (%) | B-decay end point energy (RIeV) 7y energy (Me\/ﬂ'
18 1.53 1.12 —|
0.61
18 1.5 1.76
4 1.88 1.38
4 1.88 | 0.77
0.61
5.5 1.06 2.2
3 1.14 1.52
| 0.6
1.3 1.14 2.12
18 3.26

Table 6.3: 2"*Bi Background rate for valious energy threshold

Energy tLreshold (MeV) | 2Bi background rate
5.0 1.12 x 10% & 1.06 x 107
5.5 1.66 x 107 = 3.89 x 10°
6.0 1.15 x 10° £+ 6.60 x 10°
6.5 4.64 x 10 4 1.69 x 102
| 7.0 4.63 x 10" £ 4.63 x 10*
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