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000D000000000000000000000000 23%uck8us? pulti! Pu
00000000000000000000000000000000000000
00000000202 p,0000000000000000
O0[@0000000000000000000OD [Ooo@3d0000000
00000000000000000000000000000 [§0000oo00
0000000 1.8MeVOOODODOOO0OO0OD0DODOOO0OO0OODOOOOODODOO
N, O0DDODOOD@I20022y0#py0000000000000000000
000000000000000000 200MeVOO0 (0L 00U 02pPu0
000 (Ressy)/(Resop,) 00000000000

200(Rz23s17 + Ra23opy,) = P (1.26)

1.92Ra35;; + 1.45Ras0 p,, = Ry % (1.27)

000 P, 0000000000 [MeV]O Rassy 0 Resop, 10000000000
0D00D000 [fsec]0R,°* 00000000000 7,000 [/sec]000000 7,
00000000000000
00C8000000000000000000000000000000000000
00000000000000000000000000000000000000
02pul0000000000DO0O0OOODO
00000000000000000000000 U0 »pu00000000
0000000000000000000~000000000000000000
00000000000000000000000000000000000000
000000 1omO0000000000 1t00000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000 (JAEA)DODDODODDODOD00O000000
0ooooooon
000000000 IAEADOOOOODOOOODOOOOOOOOOOOOOOOO
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00ooooooo
01.1:000000000000000000 700N, 00000000 [11]
Isotope | Ny (OOOO0O00OO 1.8MeV O0O) | Energy[MeV]

2351 1.92 +0.019 201.7+0.6
23817 2.38+0.020 205.0+0.9
239 py, 1.4540.021 210.0+0.9

241 py, 1.834+0.019 212.4+1.0
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0 12:000000000000000000CO0O0O0O 8

Experiment | Power | mass | Distance | Depth | Detector | 7, rate O
GW] | [ton] | [m] | [mwe] [/day
Rovno 0.44 | 043 18 Gd scinti. | 909 £+ 6
SONGS 3.64 | 0.64 24.5 10 Gd scinti. 564

013: 000000000000000000O0O0OO 12

gooo O gooogg ooono
1 intill ooooooooooooo
SONGS 0ooo Gd oad'ed S‘Clr.ltl ator
+ Plastic Scintillator Oo0ooooon
SNT/LBL ooog Coherent  scattering, )
PPC Ge
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Dual Phase Argon
2011 000 iris0 000
Nucifer | 0000 | Gd loaded Scintillator OIS
ogooood
DANSS 0oQ Segm.ented Plastic | 2011 0 100 0 Kalinin 0 O
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201200000 A o
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Niigata Univ. | 0o | Od doped Plastic Scin- |
tillator
Hawaii Univ. | 0o00 | Fost Liquid Scint. ]
Time cube”
Inhomogeneous  Or-
Mars 0000 | ganic /  Inorganic | -
6Li
Tohoku Univ. oad Gd loaded Scintillator | OO0 0O [30O000O0O
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water/polyethylene shielding

Muon veto paddles

0 1.9: SONGSOOOOOO [12]

2,5m

0 1.10: Nucifer 000000 [13]
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Concrete

Plastic scintillators Acrylic spherical vessel
(Cosmic veto) 1.2m diameter)

Paraffin blocks

Lead boads {5cm thickness)

{1em thickness)

Light shield

Nitrogen
bubling

Lead boads
(5em thickness)

0 1.13: KASKAOOOOOOOOooooo [15]
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Reactor is behind the wall
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014 00000000000000C00O0C00O0OCO0O0OCOO0OOOODOO (DO
0000 efficiency)[15]

0 Reactor-ON rate | Reactor-OFF rate | A(ON-OFF)
[/day] [/day] [/day]
total Data 19.0 £ 0.70 17.240.98 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 1554+ 1.0 1.20+£1.24
(total - accindetal) (0.85) (0.90) (0.67)
Neutrino MC - - 0.494 4+ 0.063

oboooooooooog
e DD ODUODDODOODLODDODOODLODOODLODODDODOODO
e NUUOOODLDOOODLOODLOOODLOOOOO

e JOUODOODOODODODODODODODODODODODODOD
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e NOODOOO2000000DLOO00DLOODLDDOODLOOODLODOO

e OO OOODLODODOODLODLDOOODLOOODLDOUOOODLOOOLDOOn
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abs; at430nm

020 0000000000
O21:000000000000000000000000
oo 000015 (oooooo
BC5h21 11.2w% 4.99w%
Pseudocumene 12.6w% 95.01w%
Paraol 850 76.3w% 0.00w%
PPO 1.53g/1 2.85g/1
Bis-MSB 0.2g/1 0.00g/1
0.015 4 ™
o014 4 ZodkEinie Sept 13, 2006
0.013 ] X0 20_ & nZIEC?PC 80% Dodecane
0.012 ] ;35% -E::i :: EECBDPC 80%LAB
0011 b
0.010 1 o > e
0008 o o o o o o o 694 days
0.008 o oo © © ©
0.007 ] oo
0.005
0.005
0.004 =] o oo x x x § 642 days
0.003 o OO O xom O m o x|
0.002 * 3¢ XX X X ¢ A = 4 554 days
0.001 1 = A s X X a 317 days
0.000 . : . . . J
10/15/04 02/12/05 06/12/05 10/10/05 02/07/06 06/07/06 10/05/06
Calendar Date
29: 0000000000000 0O00O0O0OO0O0OOO0OOOOOO0O0OO0I[RI

CH,

CH,

CH,

0 2.10: pseudocumene [ 00 0 O

0 2.2: pseudocumene 00 O O

000 | 120.2 g/mol
oo 0.88 g/cm3
goo 54 O

023 0000000000000000000000000

0000 [I5 |Dooooo
00 (200) [g/cm?] 0.838+0.0001 0.882
H/C ratio 1.9346 1.33
Number of Protons [/m?®] 5.29x10%8
Light yield [photons/MeV] 9400[19] 12500
Gd concentration [w%)] 0.05 0.025
Neutron capture time [usec] 46.4 79.1
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(2.1)

UbbOUpgU000O0000O0OpggUOOOOOOOODOOODegOOOOOOU
Ubbobb00eggUOO0nOoonoooboobbobobooboobonong
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+ PH OH

O Atgg = (2.2)
0000000000 pKemEAND [ 6.6 x 1022[/ml]0 AtEemLAND 07 911 4[usec] O
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D0ERO000000000000000000000000000000 2180
O0000000000000000000000000000000000000
D000000000000000000000000000000000000 23
0000400000000000000000000000 BC521000000
000 PPOOODDOODOODOBCS21000000000 05w% 000000
O0BC521000000000000000000D000D000000DOO0DOO0
000000000000000000000BCS2100000000000000
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024: 00000000 [26)

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

'H 2.2 99.985 0.3326+0.0007
155Gd 8 14.80+0.05 60900500
17Gd 8 15.65+0.03 254000800
Gd average 488001400
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[ The neutron capture efficiency of Gd |
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[ The neutron capture time vs Gd |
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Gd density [w%] | Neutron caputure | Neutron capture
efficiency of Gd [%] time [usec]
0.0000 0 263.4
0.0250 70 79.0
0.0368 77.5 59.3
0.0556 84.0 42.4
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BC521+PC_Nal, eff:84%

20 0OD0OOO0bOOoOoDoOd

BC521+PC_LS, eff:84% . h |

108 B

= Entries 4662
10 Mean 316.7
original E RMS 122
. o [l %21 ndf 13.48/16
coincidence_cut 10 Prob 0.6376
back_scatter_cut Constant 258.5+6.1
10° Mean 37234
Sigma 82.09 +2.58

10 .

original

02 04 06 08

0 220: NalOOOOODODODOODOOOO
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1.8
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oo

coincidence_cut
back_scatter_cut

noo i, 0 o
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I
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0221: 000000000000000

U26:0000000000000000000000000000000A0

Energy of v [MeV] | Energy at LS [MeV] | Energy at Nal [MeV]
1.333 1.186 0.2144
1.173 0.9632 0.2098
average 1.0746 0.2121
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225 0O00OO0OOOOPSDOO

PSDOCOO0O0O0O0OO0OODOEIDOOOODOOOONODOODOOODODOGOO
000000000020 000000000000000000000000
Total 0 0000000000000 Tall 00000000000 O0O0O0O0OOO
0000000000000 (133m) 0000000000000 PSDOOOOOO
O0000E2R00000000000000000000000 PSDOOOOOO
2MBqO #2Cf000000000%Cf000000R2O00000000000 2
0000000000000000000H641000 Flash ADCO CAEN : v1721 24.1]

gbooboboobo

-gamma pulse
-neutron pulse

20ns  10ns Tail 200ns

A
v

Total 230ns

0 2.23: tail0 O total O O gate

ot 2.645y
31.%< 25ZCf 4}
0 96.908%
Q,6216.87

0 2.24: 22Cf0000 25

O000 Double Gate DD DD 0O R0 00000000 2230 tail OO total
0000000000000 000000 peakOO0OD0OOOOOOOONO peakO
O 10nsec0 00000000 200nsec0 00000000 tallOOOODODOODOO
total DO OO0OD0OO0DO peakO0 20nsec 000000 tallOOOOD0OODOODOO
230ns D00 00total OO OO0O0O0OO0O0O00000OtallOOOOOODODODODODO
gddodododobootuoouoodoouoooonoooooooooooo
0000 tallOO00D0OODOO0O0000O0O0DOODOO000O0OO0DOOOO00000OO0
gopShDOOOCOOOOO
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HV PMT Attenuator signal
FAN
LS FADC
/0 L Gate trigger
Discriminator]
Cg Generator
Cf source
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000000000000 000DO00 photonOO PSDOOOOODOOOODODOO
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0000000000 2000000000000000000 tailQ/totalQ O 0O
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googooon

[ neutron_cut_of_paraffin | __hi
Entries 21427
M 0.2758
12001~ Rﬁfs" 0.03132
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400
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oL Lo e Ly 1Y ]
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Entries 12867
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E x2 I ndf 102.9/89

600 Prob 0.149

E po 699.5+ 8.0
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500— p2 0.0166 + 0.0001

E p3 44.24+1.78
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ooobboo0ooo0ooooobob leb0b8O0OU0OoOoObbOOODDbDOOOOn
RAO120000000OR3NUORI0O 80 0000000000000 O0O0OOOO
gobooooobogobobobobooooooooobooboobooooobooonoo
obooooobobbOo KE-1030 00000000 0oooooboooobobog
000000R2320000000000000000000000DOO0DO0O0ODOOOO
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00000 114%000000

gbobobobooboboboobooboobobbobbobooboboboobo
gboooooogobobooooobogobooooobooboboobobobooooo
ooo0oDoOo00D00 pO00D00O0O00OOOO0OO0DOO0O0D pO0O0D0 Kamiokande
gobobooobboooooboobob 20bb000obb0o0o0obboonobog
000E7000000000000 PMTO gain0000 10000000000

20 0OD0OOO0bOOoOoDoOd

00
027 0PMTO0O0O00000O0OO00
PMTch | DOOO [V]] ¢ | 6 |[PMTeh [DDOO [V]] o | 6
1 -1240 333 | 0 9 -1420 147.7 | 45
2 -1220 33.3 | 90 10 -1440 147.7 | 135
3 -1300 33.3 | 180 11 -1500 147.7 | 225
4 -1180 33.3 | 270 12 -1700 147.7 | 315
5 -1260 66.6 | 45 13 -1440 1134 | 0
6 -1700 66.6 | 135 14 -1480 113.4 | 90
7 ~1500 66.6 | 225 15 -1380 113.4 | 180
8 -1500 66.6 | 315 16 -1460 113.4 | 270
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$202+5
INPUT WINDOW 190 MIN.

PHOTOCATHODE

220+5

275 MAX.

$84.5+2.0

20-PIN BASE /
JEDEC No. B20-102

_$52.5 MAX,

0 231: 000000 (Rh912) 0000
0 232000000 (Rh912) 0000
oooogo
028 000000 (Rh912)00O0O
Parameter | Minimum | Typical | Maximum
Cathode Quantum Efficiency
- 22% -
at 420nm
Supply Voltage for Gain 107 - -1500V -2000V

Anode Dark Current
at 107 and 25 0 > 0.25p.e.
Transit Time Spred at 107 gain

- 50nA 700nA

- 2.4 -
(FWHW with 1 p.e. detection) u
Anode Pulse Rise Time - 3.8ns -
Transit Time - 55ns -
Peak to Vally Ratio - 2.5 -
After Puls
er e ; 2% 10%

(100ns 16us after Main Pulse)
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24 O0OO0OOOOOOO

000000 ADC(Analog to Digital Converter)d TDC(Time to Digital Con-
verter) 000 0000000000000 0OOOO000O0OODODODOODOOOODOO
goooobooobooobooboboobbooobobooobooboooDbo
0000000000000 00000000000D000 Flash Analog to Digital
Converter(0 0 FADC)OOOOOOOOOODODODODODODODODOODODOOOOOOO
0O CAENOO v1721 00 FADCR22l 000000000000 OOO0OO0OOOOO
ggodoooooboobbbooddoooooouoboboooooo

2.4.1 Flash Analog to Digital Converter

FADCO CAENO OO v17210000000 FADCO 8hitOO OO OO 500MHz
0o00o0o0ooooo0oobooboobb2nsec0000000O0D0O0OODO1I0O0O0OO0
Obs&shbobooboboooooooobobobooboooboboboooog
200000 16ch00O0O0DODDOOOOOOOR3I0O FADCOOOOOOODODO
gooo
OOOOCAENODO FADCv1721 000000 DeadTimeOOOODOOODOODO
gbooobooboobooooooobogboboboooooooboobboooooo
0 ~300HzOODOOO DeadTime 00O OOOO0O0OOOODOO 23]

2n2f,
G R L R ) EC B B R )
e e, ]

0 2.33: FADCOUOOOO 1lechODOOOOO
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2.4.2

Trigger logic
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oO00OCOCOOOO0OO00000R3000D00D0o0oooOoooooRIOOO
O000R34000000000 500nsecd 0000 vetoOOOOODOODOOOO
gboobogboobobooboobooboobobboboooboobooboobo
ooooooooooooobooboOobo0ooooooOooo e PMTOOODOD
ubbooboboobooobooboobooboboobooobooobooboong
gboogoboooboobooboobobooboobooboobooboonbo
gboboobodg

FADC

Gate
HY generator
divider . Sienal x 16lLiner Sum| [Timing Filte] .. . .VetO Gate
PMT L;X;r _g_l Amp [l Amp ] Discriminator f- generator [trigger]
500 In/Out Signal X 16
0234: 0000000000
029 000000000
ooooood good 00 PMTch
FAN IN/OUT LeCroy 428F 1~8
CAEN N625 9~16
Timing Filter Amp | 0000 NO15 1~16
Discriminator goon 8037 1~16
Gate generator good NO14 1~16
oo0o00gd | NO290-064 | 1~16
FADC CAEN v1721 1~16
HV oooono 6600 1~16
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25 Uboboooboobooood

ubooboobooboobooboobooboobobobobooboon
gboboboobooboobooboobobobooboooboobooboonbo
gobooboboooboboooobobooobooobooboobooooobobooooo
gbobodoboobboobooobooboo

2.5.1 Geant4

0000000000 CERNOOOOOODO Geant4OO O OO OODOOODO Geant4
O000doOg49.0p0l000000Geant4d 00000 O00OO0DOOOOOOOOO
gboobbooboboboooobooboboboboboooonooboooong
gbooooooboboboobooooboboboboooooobobooooo
OOOO0OO0OO0Geant400000OODOOO C+H+O000O0O0O0O0O0O0O0O0O0OOOO
gboboooobooboboooobobobobooonooboboboboong
ooooobooooooooooooob0oobobobo0o00DbOoOoUdnGeant4
gboboobooobooboobooonoo

e 00000000000 DO000O0DNDOOOONONDOO
e 00D0OODO

e 0000000000 D000000DO00O00DN

e 2D 00 (OpenGL),3D 00 (VRML) OO

ooooooboooooooo c++0oobooboooooobooooooobooonoo
gbbooboobooboobooboooboobboboboboobooboono
gboobobobo

2.5.2 KAPST

Geant4 0O DOODOO0OOODOODOOODOODOOOOOODODOODOODOODOO
0000000000 oo0ooodoooD0ooonooooooooon KASKA
Prototype Detector Simulator Tokyo Tech(KAPST) DO OO OOKAPSTOOODO
U0 geometry U D OO0OOOOOOODODOOODOO0O0OOOOODODOOODOOO
0o00oooooooooooboooooooobooooooooobobooon
0000 0O Hadronic interaction process 1 000 QGSP BIC HP OO OO OOOO
QGSP BICHPOOO20MeVOOOOOOOOOOOOOOOODOOOOOODOOO
000000000000 DO000D0DO000 GeVvOODOOOODODOOODOOO
OD000DO00OKAPSTOODOOOODOODODODODOODOODOODOOOOOOOO
0000000000000 ooooooobooooooo
goboboooduooobooooooooboboooooobbuoooooo
0000000000000 0000000000OO0O0D0DOOoOO0oOOnD [I50
RUoooU0oo0ooood



25, DO0OO0ODOOO0ODOOOODDOOO 39

253 U0O0OOOOOOOODOO
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26 U0O0OooobOooboOoood

0000000000000000000000000000000000000
0000000000000000000000 Cononooooo®cennn
0003000000000 YCe0 000000 ZINOONOOnn®Connn
00000000000000000000000000O000O000O000000
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0000000370 Col 0000 BGUOOOOOOODOODOOOOODOOO
ZRO0000000000000000000~0000000000000000
0000D000000000000000000000000O 2.5MeV]O0000
000O0000ooooag
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googoobooboooogd

Energy_°°Co&BG

7000
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Number of Events
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—BG +°%Co

PR 1
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=5
Energy[MeV]

0 237:9Co0 0000 BGIOOOOOOOOOOO

Energy_°°Co-BG

h1

N
o
o
o

3000

Number of Events
&
o
(@]

2500

2000

1500

1000

500

mean=2.50996

resolution=0.0998697

Entries 209950
Mean 226
RMS 0.3903
X2/ ndf 227115
Prob 0.09075
Constant 4194 +£212
Mean 2.51+0.00

Sigma 0.2507 + 0.0065

—6OCO

Energy[MeV]
0238 0Co00000BGOOOOOOOOOOOO
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3.1 JU0uobooooooon

20100 70000000000000000O000D0O0O0O00OO00OO0O0O000
000000R4200000000000000000000000000O0O00O00O0
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000BI000000B2A00000000000000000000O000OO
000000000000000000000000000000000BI000
00000000000000000000000000000000000000
0000 140MWthOOODOOOOO0OODODO0O0O00O000000000000
00000000000000000000000000000~00000000
00000000000000000000000000 00000000000
0000000000 28u022ThO0000000000%KO00000000000
000000+~00002615MeVO00000000D0O00O0DOOODOOODOOO
0000000000000000MeVOODOOOODODOOOODO 000000
00000000000000000000000000D000000000000
00 GeVOOOOOOOOOOODODOOOOOODODODODOOOOOOOOO
00000000000000000000000000000000000000
000000000000000000000000 0000000000000
00000000000000000000000000000000000000
000000000000000000000000000000

A
%

AL IRLL L ELL L UL LU L L e

------- JOYO BG Data(Old Detector)

10%

RCNS BG Data(New Detector)

------- JOYO Neutrino MC(OId Detector) y = Data
JOYO Neutrino MC(New Detector) < o, (reactor off for 300800)

Rate(Hz/0.1MeV)
5

PP ] | o i s [ =
10 12 14 16
Energy (MeV)

127 14 16 18 20
Energy(MeV)

031:000000000000000 032 000000000000000
gbobobodob 000000000 O00o0o0oooooooo [I5]
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031: 0000000

00 [MeV] | 20 | 30 | 40
BG rate [/sec] | 1920.33 598.85 252.06
0000 [15] | v rate [/day] 121.26 82.88 49.81
S/N 1/1.3x10% | 1/6.2 x 10° | 1/4.4 x 10°
BG rate [/sec] 265.02 113.93 85.51
00000 7, rate [/day] 26.26 17.42 9.91
S/N 1/8.7 x 10° | 1/5.7 x 10° | 1/7.5 x 10°

3.2 U0OOOOODOOOOOOOO

0000000 @I200000000000000000000O00O0O0O00O0O
ubbooboooboooboooboooooboobooboooboooboooboono
gbobobboobbobobobboboobobbooboooobooboobo
0200000000000000000 AccidentalD 0000000000000
000 Correlatedd 000 00D0OO0OO0OOOCOODOCDOOOOOOOOODOOOO
gobooboobbooboobosrybooboonobooboonn

3.2.1 AccidentalOOOOOOO

gddod20b00d000dodoooodoooouoooooouoooooa
000000000000 00000000000000 Accidental 0000000
gooooooooood Rprompt[HZ]DDDDDDDD Rdelayed[HZ]DDDDDDD
000 7fsec] 00000 Accidental 00000000000 Raecidenta[Hz] O O

Raccidental [HZ] = Rprompt [HZ] X Rdelayed [HZ] X T[SGC] (3'1)

0000d00dodoooooooodoooooooooooooooooooog
000000000000~ 0000000000000000000000000
O000000000oooooo0o0000~y00BI000000DODO0O0O0O0O000
ooodooooooo

000000 Accidental 0 0000000000000 DOODOODOODOODOODOO
000000 1000[usec] DO ODODOOOOO0DOOOOOOODO1000[usec]00000
0000000000 Correlated 000000000 O0OO0OODOODOOODOODOO
oo

000000000 DbOO0o0bOOoO0oobOOooooObs70d0b0O0OODbOOODOOODODOO
O Total OOODOOODOODO Accidental 000 OO0 OOO0OOODOODODOODOOODOO
Oo0oB3d000000D00oooooooB4o00o0ooooooooon
D0BI000000000Tetal OO0 O0OODOUOOODOOOODOOOOO
0 0~100[usec] 00O OOODODO0OBHD Accidental 0 D00 OD0O0O0O0OODODOO
00000000 1000[wsec) DOOODOODO0OODOOOUOOOOOOOOOOUOO
threshold 0 O OO
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e 1.8[MeV]<Prompt Energy
e 1.8[MeV]<Delayed Energy

000000000 Accidental DODODOOODOOOOOOOOOOOOOOOOOO
OO0 shape 00 O0OOODODODOOCOCCODOOOAccidental 00000000000
gobooboobboobooboboooboobooboooboooo
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102 107
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3.2.2 Correlated D00 OO000OO

00000000000 00000oo00oo0oooooooooooooog
0000000000 000000 Correlated0 000000 OO0 OO correlated
O00D0O0o00ooOo0o0oboO0o0oo0obD3s00bbobobobbObO0O0n0DbOO Michel
electrond 0 00 00 O Spallation 00 000 00 OO Michel electron 00 0000
000000000000 0O0Michelelectron0000000O00OO0OOCOOOOOO
000000000000 00000000000000000000000000
O0o00o00oDoooooooooooooooog
O0000O0OD0ODODODODOO0O0000000 TetalDODODOOOOOOOOOO Acciden-
tal 0000000000000 000D00D000000D0000000000000
B0 0000000000000 0000D0000000OD0000000 Correlated
00000000000 000000000D0000D00000D00 Correlated O O
O00000ooooooo0oo0ooooooBaoooooog

Michel electron

gboooboooboobooboooboobobobbobboobooobooboon
gboooobooboboboooooboboboboboooboooobooboooo
000000 7~22[usec] 00 0000O0O0ODOOO

pE — e+ ve(ve) + vu(vp) (3.2)

0000000000000 000oU0ooooODOoOBEOOOOO
goboobogoobooboooboobogsoooboobbooobooonbo
O Total 000000000 Accidental 1000 000000000000000OO
000B300000000000O00OO0OL0B4A0DO0O0O00O0O0ODOOOOOO
00BI00000000ODO0OOOO000Uooooo

e 1.8[MeV]<Prompt Energy
e 10[MeV]<Delayed Energy

o Correlated D0 000D 0OOOODO Total OO ODODODOOO Accidental 0 O
000o0o0o0oo0ooooag

00000000000000000000 10MeV< Egegyeq <40MeV OO 0000
000 0Michel electron 00000000000 53MevVO 000000000000
00000000000000000000000000000000000 53MeV
00000000000000000000000000000000000000
00000000000000000000 f(t) =exp{—t/7}0000000000
O0007=215usec100000000000000000000000
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Prompt signal Delayed signal

After a few psec
(depend on the muon decay time)

S
>

lonization loss
(prompt signal)

“ Electron is emitted

qw: decay
Elect"On

lonization loss
(delayed signal)

Stop in the detector

Detector Detector

0 3.6: Michel electron OO O OO0OOOO0OOOOO

Prompt_Energy Delayed_Energy
;10'1: ;10'1:
° F —— Correlated BG ° F —— Correlated BG
=3 r =3 r
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N T N T
I I
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w® E w® E
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10% = 10* =
L P I B SR R L P I I B
0 10 20 30 40 50 0 10 20 30 40 50
Energy [MeV] Energy [MeV]
0 3.7: Michel electron0 0000000 0 3.8: Michel electron 00000000

gbooboooooboooon gbooboooooboooon
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DeltaTime

—— Correlated BG

Michel Electron BG

Rate [Hz_lJ.Onsec]

10°
R | HW ’-\WW
20 40 60 80 100

4
100

[u sec]

0 3.9: Michel electron 00000000
O0o00o0ooooobooooo
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gbobooboooboooboooboooboooboboooooobooboooobogoono
goboobooboobooboobobbooboooboobooboobo
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Correlated 00000000000 DOOOOODOOODOOOOODOOODOOO
O000BINocooooooooouoooooBl@oooooooooooog
O000BI¥0000O0O0000000DoOO0O0000

e 1.8[MeV]<Prompt Energy
e 1.8[MeV]<Delayed Energy<10[MeV]

e 20[usec]< Atime<80[usec]
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0000000o0oooo

0000000000 00000oogogggoooooooooooooBIIo
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5.2.2 Long Gate Gaussian Fit
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5.2.3 Only Tail Gate
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