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50U +n — A4 B+6.18 + 6.117, + 202MeV + 2.4n (1.1)
28U +n(>1MeV) = C+ D +5~ T3 +5 ~ T, + 205MeV + zn (1.2)
9Py +n— E+ F+5.68+5.60, +210MeV +2.9n (1.3)
Py +n— G+ HH+ 6483+ 6.4, + 212MeV +2.9n (1.4)

gbooboboboobooboobooboobooboobooboobooboon
gbooboooboobooooon

238U(n7 7)239U B~ 239Np B~ 239 p,, (1.5)
23min 2.3day
239 pu(n, )10 Pu — 21 Pu(n, v)?* Pu (1.6)

WU py 2 Py 00000000000000D00O0O000 200 MeV O
0000000000000000000000000

1.6 x 1071%[kJ/MeV] x 200[MeV] = 320 x 10~ 1%[k.J] (1.7)
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3[GWth]

320 x 10~ 16[k.J]

=9.3 x 10*[/se(]
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1.1. 0000000o0o0oo 3

A typical 1.3GWe class BWR in Japan

Data provided according to the special agreement between
8 Tohoku Univ. and a Japanese nuclear power reactor operator.
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1.1.2 000OO0O0O0d0obobodd
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Ve +p—et +n (1.9)

0A000O0OOOD 18 MeVOOOOOOOOOOOODOOOOOOOOOO
EQoooo p.O=vVE2 -—m20000000000000

(0) 271'2

WbV =" 0,0 —95x1078E, 0,02 1.1
T = Tisamr, e P = 9010 pem] - (110)

ugbobm.0oobodbib, 0uboooobooabogn

000000000 p, 0000000000 OAO000O00O0O0O00OOO0OO0OO
0000000000000 000A00bOO00O0O00DO00@IA00cOOnn
0000000000000 0000000000000@A00a0O 4 MeV O
gooooooon

prompt signal
Eprompt = E — 1.8MeV (threshold) + 2m.(1.0MeV)

-7 =
N
/ YLL ¢ \
( et ] — —  delayed signal
L \ Y ~ NYE, ~ 8MeV
~ - 7 Y v

T ~ 80usec

014 7, 00000 (0p0O0O)

0D000000000000000000 0198 »* 0000000000000
oo nNO0000RZ20000

N, = 5.29 x 10%8[0 /m?] x 0.198[m?] = 1.05 x 10®[0 ] (1.11)
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g 90 - a) v, interactions in detector [1/(day MeV)]
g b) v, flux at detector [10%(s MeV em?)]
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L=25m)0 1000000000000000000 Ry, =57x100000000
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Neutrino rate(Ey, ) = N x

gooonf

Tup
A2

(0)
X Ry, x 86400[sec/day] = 591[/day]

(1.12)
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0000 (1.8MeV) OO DODODODOOOAO0O0DOOODODO (1.022MeV)OOOOOOO
goo

Eprompt = Ey, —1.8MeV (threshold) + 1.0MeV (anihilation) (1.13)

~ E;, —0.8MeV (1.14)

e 100D

uboobooobooboobuoobouoobooboobooboobobbob
O0o00000oo0oo0ooo@Iooooo@@ooooooooooooo
gboooooogoboboboooooobooooooboboboboobobob
ooboboooboboobooboooooboboosMeVOOOO vy OODOO
0000000000000 000oooDDOOD 000000 O0DOOOOOOBEDO
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0 1.1: 00000000 259

Element | Q value [MeV] | Abundance [%] | cross section [b]

q 2.2 99.985 0.3326+0.0007
155Gd 8.536 14.8040.05 609004500
17Gd 7.937 15.65£0.03 254000800
Gd average 488001400

Edelayed = SEy ~ 8MeV (1.15)

e 10 DOOODOOODDOO

gbooobooboboooobobooooooboboboobooooboboon
pusecU OO Opy 00000000 Opee0U0OOO0O0O0O0O0O0OO0eg OO0OO0
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O00o0O0OoooooooooOoo AtoOoD

ApEamLAND o plamLAND

_ T'H PH
0 At = 1 PGd w 9Gd
PH oy

0o (1.16)
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0 1.2: Rovno D000 SONGSOUUOOODODOOUOOOOOOOUOOOOOO [

Experiment | Power | mass | Distance | Depth | Detector verate | O0O0OOODOOO
[GW] | [ton] [m] [mwe] [/day] rate [/day]

Rovno 0.44 0.43 18 Gd scinti. | 909 £ 6 149 + 4

SONGS 3.64 | 0.64 24.5 10 Gd scinti. | 564 £+ 14 105 £ 9
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oOooa O gooooo
SONGS 0ooo (%d loaded liquid Scin-
tillator
Nucifer 0000 | Gd loaded Scintillator
DANSS 0oQ Se,fg;m.ented Plastic
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Angra oooo Gd  doped  Water
Cerenkov
Tohoku Univ. 0g Qd loaded liquid Scin-
tillator
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[/day] [/day] [/day]
total Data 19.0 +0.70 17.2 +0.98 1.84+1.2
accidental Data 2.34 +0.25 1.74 +£0.33 0.60 £ 0.41
(0.123) (0.101) (0.33)
Correlated events 16.2 £0.74 155+ 1.0 1.20+1.24
(total - accindetal) (0.85) (0.90) (0.67)
Neutrino MC - - 0.494 £+ 0.063
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0000000000000EFI0000
071:0000000 33

Cut condition Correlated Accidental Total Neutrino
00000000 | 00000000 | 00000000 | rate [/day]
rate [/day] rate [/day] rate [/day]
3.5< E, <6.0[MeV]
3.5< Eg <10[MeV] 791414 18746.7 978+£13 21.6
5.0< ATime<100][usec]
APosition<25[cm]
tailQ/totalQ<0.2 95.9+£1.7 158+4.8 254+5.1 18.3
S/N 1/6.3 1/10.3 1/13.9 -

A0 0000000000000000000000DDO0OOooOooOOoOooOE2
0 Double Gate 1 0 000000000 [Z30 Double Gate DO O OO OO0OOOO
0000000040 0000000000000 @A0 x?00000000
d0o0doododbdbooooooodbooooooooooooooooon
000000 Cut Efficiency U000 O00OO0DOO0DOOOOODODOODODOOODOO
ooo

S/NOOOOOoOOoOOoOOoOoOooooOoOooooooOoooooooooooooo
000000000000 000O00LO0000O00b0OOO0oOoO S/NOooooo
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000000000 S/NO21000000000000 Accidental 000000
0000 1300000000000 000000ooOoooO Correlated DO OO
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000000000000 b00o000o0ooo0oOb0bO0o0ooooooLObooDooooo
Accidental 00000 0O00DDO0OO0OODOOOOOOODOO
O 7.2: Double Gate D OO QOO QOQOOO

Cut Condition Correlated Accidental Total Neutrino
00000000 | 00000000 | 00000000 | rate [/day]
rate [/day] rate [/day] rate [/day]
ATime<200 [usec] 6940.35+71.5 | 17615+46.2 24555+54.6 82.3
MP=1 5203.9+67.8 163674+44.6 21571+£51.2 78.6
0 0.7500 0 0.9290 0 0.8780 00 0.9550
TailQ/TotalQ<0.258 817.5+£60.4 14624+42.1 15442+43.3 73.0
0 0.1570 0 0.8940 0 0.7160 0 0.9290
32 < E,<6.3[MeV] 112.846.7 129.8+4.0 242.645.4 28.7
32 < E;<9.0 [MeV] 0 0.1380 ] 0.008880 0 0.001570 1 0.3930
AVertex < 16 [em]
S/N 1/3.9 1/4.5 1/8.5 -
0 7.3: Double Gate 100 00000000000000
Cut Condition Correlated Accidental Total Neutrino
00000000 | 00000000 | 00000000 | rate [/day]
rate [/day] rate [/day] rate [/day]
ATime<200 [usec] 6940.35+£71.5 | 17615+46.2 24555+54.6 82.3
MP=1 5203.9+67.8 16367+44.6 21571+51.2 78.6
0 0.7500 0 0.9290 0 0.8780 0 0.9550
TailQ/TotalQ<0.228 362.5+55.9 12674+39.2 | 13037+39.8 72.6
1 0.06970 0 0.7740 0 0.6040 1 0.9230
32<E,<6.3 [MeV] 44.245.0 82.1+3.2 126.34+3.9 24.5
3.2 < E; < 8.7 [MeV] 0 0.1220 0 0.006480 0 0.009690 0 0.3370
AVertex < 16 [cm)]
S/N 1/1.8 1/3.4 1/5.2 -

O000000000D0DO Double GateDOODODOOODOODOOOOOOOOOO
O00A300000000 E, 00000000 E,0000000 ATimeOO0OO
O000 AVertex 00000000 TailQ/TotalQ O O O 0O OO Multiplicity O O
000000000 Total OOOOO0ODODOOOQO CorrelatedD0 00000000
O Accidental 0000000000 OCOOOO0OOODOOMCDOOCODO
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Cut Condition Correlated Accidental Total Neutrino
00000000 | 00000000 | 00000000 | rate [/day]
rate [/day] rate [/day] rate [/day]
ATime<200 [psec] 6940.35+£71.5 | 17615+46.2 24555+54.6 82.3
MP=1 5203.9+67.8 16367+£44.6 215714+51.2 78.6
0 0.7500 0 0.9290 0 0.8780 0 0.9550
x?/NDF<0.106 537.6£40.8 6603.9+28.3 | 7141.5+£29.4 62.7
0 0.1030 0 0.4030 0 0.3310 0 0.7980
32< E, <79 [MeV] 155.5+6.9 117.1+3.8 272.6£5.8 26.7
32 < E;<9.0 [MeV] 0 0.2890 0o0.01770 0 0.03820 0 0.4260
AVertex < 16 [em]
S/N 1/5.8 1/4.4 1/10.2 _
075 x*0000000000000000000
Cut Condition Correlated Accidental Total Neutrino
00000000 | 00000000 | 00000000 | rate [/day]
rate [/day] rate [/day] rate [/day]
ATime<200 [usec] 6940.35+71.5 | 17615+46.2 24555+54.6 82.3
MP=1 5203.9+67.8 16367+44.6 215714+51.2 78.6
0 0.7500 0 0.9290 0 0.8780 0 0.9550
x?/NDF<0.116 398.2+£43.8 7719.4+30.6 | 8117.5+31.4 72.0
0 0.07650 00.4720 0 0.3760 0 0.9160
3.2 < E, < 6.3 [MeV] 60.1+5.2 82.4+3.2 142.4+4.2 24.3
3.2 < By < 8.7 [MeV] 0 0.1510 0o0.01070 00.01750 0 0.3380
AVertex < 16 [em
S/N 1/2.5 1/3.4 1/5.9 -
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0000000000000 E000000S/NOODODOODOoDOoooooooo
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IEEEE | Total 00000000 rate [/day] | Neutrino rate [/day] | S/N |
’ Previous study H 25445.1 ‘ 18.3 ‘ 1/13.9 ‘
Double Gate O 242.6+5.4 28.7 1/8.5
Double Gate O 126.3+3.9 24.5 1/5.2

00000000
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7.3 S/N Study
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