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MC setting

e Tank with waterin FV

e Neutron:
® absolute momentum : 400 MeV/c — kinetic energy = 432 MeV
e vertex:0,0,-90cm (¥ > L£3it10cm)
e BIDRY T« ERAU

e direction:0,0, 1

e HIORY T4 EMRAU
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Mean free path of n+p

e Plab = 1GeV/c = oelastic ~ 30mbarn = 30e27cm
e MEEFRANDpEERINT D EEZ.

e # of proton/cm3=1.00[g/cm3]/ 18.02[g/mol]
X 10 protons/nucleus x 6.02e23 = 3.34e23

e 1cm CD KRIGHESR = 3.34e23 * 30e27 ~ 0.01

o YIJHEBHTITRE ~100cm

Tuesday, August 24, 2010



MC study

e neutron @ primary interaction point Z
/EI\’.) C < %)o

e ZMDD5, z-position[cm] Z= 7O k
L. expT7 1 ¥ ko mean free path & 3K
55,
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primary interaction vertex-z

custom physics list

primary interaction z-position (N:1GeV/c)
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primary interaction vertex-z
QGSP_BERT (no cherenkov)

primary interaction z-position (N:1GeV/e) with QGSP_BERT n vertex
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Event display

o BBEMBORMETEITEAALREDOAN
>/ I\T’l/le/’]/;EEEnlbo

e EDNHZISIE. np DRIGTEREIND
primary particle D[EHZEE H I Do
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Cerenkov threshold

n = 1.33 (water)

particle Kinetic threshold [MeV]
proton 484
muon >4
pion /2
electron 0.26
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Neutron momentum = 1GeV
(Kinetic energy =432MeV)

e AFDMTZYIIIUTDHZEDA7OY b
o FTIEAATEHIEF

line color:

—t—f—

e [AEBENT init neutron :

green
+ : blue
- : red
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Event #1

Generate
photo:10966
pe:2124

Measure
pe:1517

line color:

+ : blue
- :red
(not draw
optical
photon)




Generated particle at primary
Interaction

Track ID : 2

Parent ID : 1

Particle : proton

Kinetic : 322.778

Vertex point : 0, 0, -582.975

MomentumDirection : -0.462312, -0.0533412, 0.885112

Track ID : 3

Parent ID : 1

Particle : neutron

Kinetic : 54.2085

Vertex point : 385.745, 44.507, -331.192
MomentumDirection : 0.947138, -0.253155, -0.197086

Track ID : 4

Parent ID : 1

Particle : gamma lJf]it
Kinetic : 52.1991

Vertex point : 385.745, 44.507, -331.192 energy : MeV

MomentumDirection : -0.270887, -0.226247, ©.935646
length : mm
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Measured p.e.
dlstrlbutlon
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Event #2

Generate
photo:37588
pe:/166

Measure
pe:43i




Track ID : 2

Parent ID : 1

Particle : proton

Kinetic : 52.9789

Vertex point : 11.5177, 18.0577, 175.857
Direction : 0.0871377, ©.175284, 0.980654

Track ID : 3
Parent ID : 1
Particle : pi@

Kinetic : 37.1904

Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.335239, 0.277291, 0.900402
Track ID : 4

Parent ID : 1

Particle : neutron

Kinetic : 0.001

Vertex point : 11.5177, 18.0577, 175.857
Direction : 0.952794, -0.173303, 0.249299

Track ID : 5

Parent ID : 1

Particle : neutron

Kinetic : 0.001

Vertex point : 11.5177, 18.0577, 175.857
Direction : 0.497736, -0.863473, 0.0816847

Track ID : 6

Parent ID : 1

Particle : proton

Kinetic : 0.967901

Vertex point : 11.5177, 18.0577, 175.857
Direction : 0.825284, 0.547878, -0.136879

Track ID : 7

Parent ID : 1

Particle : proton

Kinetic : 7.48173

Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.814727, ©.571973, -0.0952188
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Track ID : 8
Parent ID : 1

Particle : neutron

Kinetic : 1.79956

Vertex point : 11.5177, 18.0577,
Direction :

Track ID : 9

Parent ID : 1

Particle : proton

Kinetic : 36.4618

Vertex point : 11.5177, 18.0577,
Direction : -0.846534, 0.490187,

Track ID : 10
Parent ID : 1

Particle : neutron
Kinetic : 4.04254
Vertex point : 11.5177, 18.0577,
Direction : 0.136549, -0.249167,

175.857

-0.981658, -0.190477, -0.00814378

175.857
0.207597

175.857
0.958786

Track ID : 11
Parent ID : 1

Particle : neutron

Kinetic : 14.5946

Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.896401, 0.0481301,
-0.4400623

Track ID : 12

Parent ID : 1

Particle : neutron

Kinetic : 33.944

Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.141699, -0.712929, 0.686771

Track ID : 13
Parent ID : 1

Particle : triton
Kinetic : 9.14999
Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.25377, -0.941977, 0.219728

Track ID : 14
Parent ID : 1

Particle : neutron
Kinetic : 66.5874
Vertex point : 11.5177, 18.0577, 175.857
Direction : -0.114754, 0.150802, 0.981881
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Measured p.e.
dlstrlbutlon
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Track ID : 2

Parent ID : 1

Particle : proton

Kinetic : 185.945

Vertex point : 0, 0, -361.49

Direction : 0.275681, 0.381438, 0.882329

Track ID : 3

Parent ID : 1

Particle : proton

Kinetic : 87.1873

Vertex point : 0, 0, -361.49

Direction : 0.705718, -0.478693, 0.522317

Track ID : 4

Parent ID : 1

Particle : proton

Kinetic : 0.001

Vertex point : 0, 0, -361.49

Direction : 0.642735, 0.124889, 0.75584

Track ID : 5

Parent ID : 1

Particle : proton

Kinetic : 0.001

Vertex point : 0, 0, -361.49

Direction : 0.178369, 0.830156, 0.528228

Track ID : 6

Parent ID : 1

Particle : proton

Kinetic : 0.845548

Vertex point : 0, 0, -361.49

Direction : 0.610541, -0.659313, 0.438801

Track ID : 7

Parent ID : 1

Particle : proton

Kinetic : 66.1846

Vertex point : 0, 0, -361.49

Direction : -0.358441, -0.587702, 0.725345

Track ID : 8

Parent ID : 1

Particle : proton

Kinetic : 33.2073

Vertex point : 0, 0, -361.49

Direction : 0.767921, -0.384865, -0.512032

Track ID : 9

Parent ID : 1

Particle : neutron

Kinetic : 37.4457

Vertex point : 0, 0, -361.49

Direction : -0.32382, -0.796162, -0.511142
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Track ID : 10

Parent ID : 1

Particle : neutron

Kinetic : 6.83185

Vertex point : 0, 0, -361.49

MomentumDirection : 0.225218, -0.449959, 0.864184

Track ID : 11

Parent ID : 1

Particle : neutron

Kinetic : 5.44043

Vertex point : 0, 0, -361.49

MomentumDirection : -0.274741, -0.167059, 0.946894
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Measured p.e.
distribution

30
23
20
151
10

...................... llll lllil]l lllilllil

......................................................................................................

.......................................................................................................

.......................................................................................................

htemp

Entries 41
Mean 1.951

..............................................

..............................................

RMS 2.23

p.e.at each PMT

10 12

Tuesday, August 24, 2010

21



Generate
photo:428
pe:93
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Track ID : 2
Parent ID : 1

Particle : proton
Kinetic : 404.569

Vertex point : 0, 0, -701.145
Direction : 0.197447, 0.119514, ©0.973001

Track ID : 3

Parent ID : 1
Particle : 016[0.0]

Kinetic : 0.2061252
Vertex point : -332.321, -201.268, -558.236

Direction : -0.0094579, -0.89639, -0.443166

Track ID : 4
Parent ID : 1

Particle : 016[0.0]
Kinetic : 0.312313

Vertex point : -363.341, -205.951, -531.366
Direction : -0.102352, -0.993365, 0.0524437

Track ID : 5

Parent ID : 1
Particle : proton

Kinetic : 4.14481
Vertex point : -387.287, -195.676, -510.108

Direction : 0.343911, 0.174371, 0.92267

Track ID : ©
Parent ID : 1

Particle : proton
Kinetic : 19.0442

Vertex point : -546.65, -143.024, -465.327
Direction : -0.667956, 0.673116, 0.317411

Track ID : 7

Parent ID : 1
Particle : 016[0.0]

Kinetic : ©0.153158
Vertex point : -579.008, -171.984, -471.154

Direction : -0.91545, 0.40038, 0.0405883

Track ID : 8
Parent ID : 1

Particle : 016[0.0]
Kinetic : 0.76476

Vertex point : -586.831, -363.936, -503.713
Direction : 0.204392, -0.969625, 0.134358

Track ID : 9

Parent ID : 1
Particle : proton

Kinetic : 1.78533
Vertex point : -606.562, -328.97, -523.701

Direction : -0.336723, 0.243055, -0.909693
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Track ID : 10
Parent ID : 1

Particle : proton
Kinetic : 1.07882

Vertex point : -614.798, -295.929, -510.383
MomentumDirection : ©0.122847, ©0.950984, 0.283792

Track ID : 11

Parent ID : 1
Particle : proton

Kinetic : 0.224456
Vertex point : -589.71, -303.778, -494.77

MomentumDirection : 0.408806, -0.25026, 0.877638

Track ID : 12
Parent ID : 1

Particle : gamma
Kinetic : 6.37541

Vertex point : -434.611, -249.308, -549.162
MomentumDirection : -0.742464, -0.656974, 0.130887

Track ID : 13

Parent ID : 1
Particle : gamma

Kinetic : 1.62459
Vertex point : -434.611, -249.308, -549.162

MomentumDirection : 0.0504574, 0.519237, -0.853139

Tuesday, August 24, 2010
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Measured p.e.
distribution
2 L T T
1.8

1.6
1.4
1.2

5 5 Entries y 4 _;
....................................... Mean l _;

....................................... RMS 0

0.8
0.6
0.4
0.2

0 05 1 15 2 25 3
p.e.at each PMT

B R B P

.........................................................................................................................................................................

Tuesday, August 24, 2010



Neutron momentum = 1.5GeV
(Kinetic energy = 830MeV)

e BIFEDRSYIBETIE. ERS NI

ERIFHRRZAED > T
o S&(d"optical photon"AANDKIFD ~Z v
VBT 5LDICRE,
line color:
0 :green
+ : blue

- :red
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Event#1

Generate
photo:67598
pe:12860

Measure
pe./760

line color:

+ : blue
- :red
(not draw
optical
photon)
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Generated particles at primary interaction

Track ID : 2 Track ID : 6

Parent ID : 1 Parent ID : 1

PID : neutron PID : proton

Kinetic : 151.27 Kinetic : 19.8468
Vertex : 0, 0, 59.4523 Vertex : 0, 0, 59.4523
Direction : -0.313766, 0.390934, 0.865287 Direction : 0.543388, -0.635774, -0.548198
Track ID : 3 Track ID : 7

Parent ID : 1 Parent ID : 1

PID : pi@ PID : neutron

Kinetic : 135.706 Kinetic : 13.7006
Vertex : 0, 0, 59.4523 Vertex : 0, 0, 59.4523

Direction : 0.320796, -0.66451, 0.674919 Direction : -0.144942, -0.881406, 0.449573

Track ID : 4 Track ID : 8

Parent ID : 1 Parent ID : 1

PID : proton PID : proton

Kinetic : 6.15737 Kinetic : 73.4887
Vertex : 0, 0, 59.4523 Vertex : 0, 0, 59.4523
Direction : -0.0961869, -0.570298, 0.815787 Direction : -0.959374, -0.2200603, 0.175884
Track ID : 5 Track ID : 9

Parent ID : 1 Parent ID : 1

PID : proton PID : neutron

Kinetic : 0.001 Kinetic : 52.4059
Vertex : 0, 0, 59.4523 Vertex : 0, 0, 59.4523

Direction : -0.0115083, 0.454856, 0.89049 Direction : -0.494684, -0.514726, -0.700247
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Track ID : 11
Parent ID : 1

PID : neutron
Kinetic : 28.2943

Vertex : 0, 0, 59.4523
Direction : -0.255686, 0.900054, -0.352885

Track ID : 12

Parent ID : 1
PID : neutron

Kinetic : 143.664
Vertex : 0, 0, 59.4523

Direction : -0.139249, 0.000215168, 0.990257

Tuesday, August 24, 2010
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measureda p.e.
dlstrlbutlon
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Track ID : 2

Parent ID : 1

PID : proton

Kinetic : 261.244

Vertex : 0, 0, -722.592

Direction : 0.122089, 0.136995, 0.983019
Track ID : 3

Parent ID : 1

PID : proton

Kinetic : 152.666

Vertex : 0, 0, -722.592

Direction : 0.158045, -0.175678, 0.971678
Track ID : 4

Parent ID : 1

PID : pi-

Kinetic : 78.5577

Vertex : 0, 0, -722.592

Direction : -0.527092, 0.840408, -0.126047
Track ID : 5

Parent ID : 1
PID : neutron

Kinetic : 0.001
Vertex : @, 0, -722.592

Direction : 0.561363, -0.131955, 0.816982

Track ID : 6

Parent ID : 1

PID : proton

Kinetic : 0.742138

Vertex : 0, 0, -722.592

Direction : 0.836523, -0.422962, 0.348327

Track ID : 7

Parent ID : 1

PID : neutron

Kinetic : 55.3292

Vertex : 0, 0, -722.592

Direction : 0.770972, 0.628548, -0.102611

Track ID : 8

Parent ID : 1

PID : neutron

Kinetic : 92.1725

Vertex : 0, @0, -722.592

Direction : -0.750062, 0.616603, -0.239181

Track ID : 9

Parent ID : 1

PID : proton

Kinetic : 22.6536

Vertex : 0, 0, -722.592

Direction : 0.973006, 0.184797, 0.138234

Track ID : 10

Parent ID : 1

PID : proton

Kinetic : 5.16477

Vertex : @0, 0, -722.592

Direction : 0.941306, 0.314018, 0.123836
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measured p.e.
dlstrlbutlon
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Event#3

Generate
photo:39326
pe:/575

Measure
pe:523

line color:

+ : blue
- :red
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Track ID : 2

Parent ID : 1

PID : neutron

Kinetic : 235.932

Vertex : 0, 0, -724.734

Direction : 0.0692397, 0.420471, 0.90466
Track ID : 3

Parent ID : 1

PID : pi®@

Kinetic : 280.689

Vertex : 0, 0, -724.734

Direction : -0.0748154, -0.407223, ©0.910259
Track ID : 4

Parent ID : 1

PID : proton

Kinetic : 0.001

Vertex : 0, 0, -724.734

Direction : 0.771245, 0.434623, -0.465063
Track ID : 5

Parent ID : 1

PID : proton

Kinetic : ©0.590775

Vertex : 0, 0, -724.734

Direction : 0.38279, 0.186203, 0.904876

Track ID

Parent ID :

PID : pro
Kinetic :
Vertex :

Direction :

Track ID :
Parent ID :

PID : neu
Kinetic
Vertex

: 6
1

ton
25.2256

0, 0, -724.734
-0.200128, ©.902379, 0.381656

/

1
tron

: 90.8748
: 0, 0, -724.734
Direction :

-0.220562, -0.32538, 0.9195
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measured p.e.
dlstrlbutlon
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Event#4
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Track ID : 2
Parent ID : 1

PID : neutron

Kinetic : 36.9458

Vertex : 0, 0, -484.029

Direction : 0.229128, -0.244313, 0.942237
Track ID : 3

Parent ID : 1

PID : pi@

Kinetic : 99.2655

Vertex : 0, 0, -484.029

Direction : 0.554967, 0.0581892, 0.829835
Track ID : 4

Parent ID : 1

PID : neutron
Kinetic : 0.280486

Vertex : 0, 0, -484.029
Direction : 0.233051, 0.293602, ©0.927084

Track ID : 5

Parent ID : 1
PID : proton

Kinetic : 0.001
Vertex : 0, 0, -484.029

Direction : 0.147597, -0.484107, 0.862471

Track ID : ©
Parent ID : 1

PID : neutron
Kinetic : 0.001

Vertex : 0, 0, -484.029
Direction : 0.540776, 0.371676, -0.754598

Track ID : 7

Parent ID : 1
PID : neutron

Kinetic : 3.26378
Vertex : 0, 0, -484.029

Direction : -0.839959, 0.287664, 0.460128

Track ID : 8
Parent ID : 1

PID : proton
Kinetic : 1.37069

Vertex : 0, 0, -484.029
Direction : 0.951095, 0.235826, -0.19951

Track ID : 9

Parent ID : 1
PID : proton

Kinetic : 89.5638
Vertex : 0, 0, -484.029

Direction : -0.725051, 0.239054, -0.645875
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Track ID : 10
Parent ID : 1

PID : neutron

Kinetic : 1.76905
Vertex : 0, 0, -484.029
Direction : 0.304407, -0.940465, 0.151199

Track ID : 11
Parent ID : 1

PID : proton
Kinetic : 6.53246
Vertex : 0, 0, -484.029

Direction : -0.476344, 0.660253, 0.580657

Track ID : 12
Parent ID : 1

PID : proton
Kinetic : 1.1232

Vertex : 0, 0, -484.029
Direction : 0.170173, 0.982743, ©0.0725082

Track ID : 13

Parent ID : 1

PID : proton

Kinetic : 8.52159
Vertex : 0, 0, -484.029

Direction : 0.757386, 0.342628, ©.555854

Track ID : 14

Parent ID : 1

PID : neutron

Kinetic : 19.4437

Vertex : 0, 0, -484.029

Direction : -0.0952111, 0.966705, ©0.237519

Track ID : 15

Parent ID : 1

PID : neutron

Kinetic : 1.43227

Vertex : 0, 0, -484.029

Direction : -0.266172, 0.123723, ©.955953

Track ID : 16

Parent ID : 1

PID : proton

Kinetic : 5.15745

Vertex : 0, 0, -484.029

Direction : -0.540212, -0.268084, @.797685

Track ID : 17

Parent ID : 1

PID : deuteron

Kinetic : 17.4438

Vertex : 0, 0, -484.029

Direction : -0.169525, -0.452158, 0.875679

Track ID : 18

Parent ID : 1

PID : neutron

Kinetic : 323.28

Vertex : 0, 0, -484.029

Direction : -0.390358, -0.164494, 0.905849
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distribution

RRN | | 2 .
A 2EER e et fitertin

| . [t s .......................... Entries 24
5 Mean 1.708
| .| N — .......................... RMS 1274

|| | ——— .......................... ......................... ....................

......................................................................................................................................................

2
2
<
<

N = N OO
AN

—
T
!

0 1 2 3 4 5 6 7
p.e.at each PMT

Tuesday, August 24, 2010



Tuesday, August 24, 2010

Event#5

Generate
photo:28397
pe:5523

Measure
pe:449




Track ID : 2
Parent ID : 1

PID : 016[0.0]
Kinetic : 0.724538

Vertex : 0, 0, -579.518
Direction : -0.977377, 0.204284, 0.0547904

Track ID : 3

Parent ID : 1
PID : proton

Kinetic : 175.892
Vertex : 11.3259, -2.36726, -461.841

Direction : -0.0846536, -0.0902916, 0.992311

Track ID : 4
Parent ID : 1

PID : proton
Kinetic : 330.077

Vertex : 11.3259, -2.36720, -461.841
Direction : -0.342488, 0.00810046, 0.939487

Track ID : 5

Parent ID : 1

PID : pi-

Kinetic : 185.432

Vertex : 11.3259, -2.36720, -461.841
Direction : 0.917949, 0.0716812, 0.390168
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measured p.e.

EEURUUIE. | WE— S S —— " htemp

._. .................................. .. ............................. I\/lean 5.161 .:

distribution

Entries 87

...............................................................................................................................

RMS 11.76

p.e.at each PMT
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Neutron momentum = 2.0GeV
(Kinetic energy = 1.27GeV)

e IS5ICHIXRILF—DF

Cerenkov threshold =8 Z % 1&E¢E

EFZFTBIAA T,

Fo el EDIEEL

1) -

CRILF—%=

RS LD DY
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Event#1

Generate
photo:43546
pe:8303

Measure
pe:994

line color:

0 :green
+ : blue
- : red
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Generated particles at primary interaction

Track ID : 2

Parent ID : 1

PID : proton

Kinetic : 116.158
Vertex : 0, 0, -0642.257

Direction : -0.27937, 0.188065, 0.941586
Track ID : 3

Parent ID : 1

PID : pi®

Kinetic : 266.91

Vertex : 0, 0, -642.257

Direction : -0.475261, -0.575866, 0.665211
Track ID : 4

Parent ID : 1

PID : proton

Kinetic : 5.09933

Vertex : 0, 0, -642.257

Direction : 0.0431366, 0.322498, 0.945587
Track ID : 5

Parent ID : 1

PID : proton

Kinetic : 1.49612

Vertex : 0, 0, -642.257

Direction : -0.989156, -0.0152261, 0.146077

Track ID : ©
Parent ID : 1

PID : proton
Kinetic : 14.2611

Vertex : 0, 0, -642.257

Direction : 0.892705, -0.308718, -0.328286
Track ID : 7

Parent ID : 1

PID : proton

Kinetic : 20.3506

Vertex : 0, 0, -642.257

Direction : 0.688162, 0.458197, 0.562573
Track ID : 8

Parent ID : 1

PID : deuteron
Kinetic : 15.9969

Vertex : 0, 0, -642.257

Direction : 0.856741, -0.24659, 0.452976
Track ID : 9

Parent ID : 1

PID : triton

Kinetic : 102.757

Vertex : 0, 0, -642.257

Direction : -0.716231, 0.229535, -0.659035
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Generated particles at primary interaction

Track ID : 10

Parent ID : 1

PID : neutron X

Kinetic : 499.612 S LRXIF—FEFNSSICHE TR
Vertex : 0, 0, -642.257

Direction : 0.0854371, ©0.373961, 0.923501
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Measured p.e.

I I I ' I I I I I I I I ‘ I I I I I I I I I r
.............................. s ey, TIEETID 7]
f Entries 100 | 3

Mean 9.94
RMS 47.84

............................................................................................................................

7100 200 300 400 500

p.e.at each PMT

Tuesday, August 24, 2010

49



Tuesday, August 24, 2010

Event#2

Generate
photo:39070
pe./475

Measure
pe:4383




Track ID : 2
Parent ID : 1

PID : proton

Kinetic . 466.659 4— ’Ijét L LY.,
Vertex : 0, 0, -328.215

Direction : 0.0295922, -0.175878, 0.983967
Track ID : 3

Parent ID : 1

PID : proton

Kinetic : 228.859

Vertex : 0, 0, -328.215

Direction : -0.115747, 0.0209972, 0.993057
Track ID : 4

Parent ID : 1

PID : pi-

Kinetic : 184.269

Vertex : 0, 0, -328.215

Direction : -0.898613, 0.43155, -0.0791181
Track ID : 5

Parent ID : 1

PID : neutron

Kinetic : 0.259749

Vertex : 0, 0, -328.215

Direction : -0.779731, -0.194744, 0.595058

Track ID : ©
Parent ID : 1

PID : proton
Kinetic : 0.707593

Vertex : 0, 0, -328.215
Direction : 0.0641695, 0.635285, 0.769607

Track ID : 7

Parent ID : 1
PID : proton

Kinetic : 3.32165
Vertex : 0, 0, -328.215

Direction : 0.863008, -0.403855, -0.303511

Track ID : 8
Parent ID : 1

PID : neutron
Kinetic : 47.452

Vertex : 0, 0, -328.215
Direction : -0.799432, -0.0152032, -0.600564

Track ID : 9

Parent ID : 1
PID : neutron

Kinetic : 15.1742
Vertex : 0, 0, -328.215

Direction : -0.493952, -0.0644351, 0.583801
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Track ID : 10
Parent ID : 1

PID : neutron
Kinetic : 26.3517

Vertex : 0, 0, -328.215
Direction : -0.583345, 0.375642, -0.72014

Track ID : 11

Parent ID : 1

PID : triton

Kinetic : 89.0517
Vertex : 0, 0, -328.215

Direction : -0.444159, 0.895802, 0.0162001

Track ID : 12

Parent ID : 1

PID : deuteron

Kinetic : 9.55689

Vertex : 0, 0, -328.215

Direction : 0.637303, 0.762898, 0.108771
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Measure

d p.e.
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......................................................................................................................

ol 5 e e e 8 e e e A e e e e e 8 e e 0 e e e e

.........................................................................................................................

........................................................................................................................

Entries 116/
Mean 4.164 |-

RMS 5.872|

..................................................

g Ry ST e R

5 10 15 20 25 30 35

p.e.at each PMT
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Event#3

Generate
photo:43262
pe:8101

Measure




mEhs B THe
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Track ID : 2
Parent ID : 1

PID : proton
Kinetic : 111.288

Vertex : 0, 0, 85.3503
Direction : -0.470736, -0.166414, 0.866438

Track ID : 3
Parent ID : 1
PID : pi@
Kinetic :
Vertex :
Direction

348.507
0, 0, 85.3503

: 0.314672, -0.529223, 0.787975

Track ID : 4
Parent ID : 1

PID : proton
Kinetic : 8.4544

Vertex : 0, 0, 85.3503
Direction : -0.514538, 0.548917, 0.658742

Track ID : 5

Parent ID : 1
PID : proton

Kinetic : 0.001
Vertex : 0, 0, 85.3503

Direction : -0.511975, -0.827663, -0.229902

Track ID : ©
Parent ID : 1

PID : proton
Kinetic : 1.78198

Vertex : 0, 0, 85.3503
Direction : -0.151972, -0.0315535, 0.987881

Track ID : 7

Parent ID : 1
PID : proton

Kinetic : 0.001
Vertex : 0, 0, 85.3503

Direction : -0.599045, 0.755257, ©.265955

Track ID : 8
Parent ID : 1

PID : neutron
Kinetic : 21.1644

Vertex : 0, 0, 85.3503
Direction : 0.713059, -0.640738, -0.284609

Track ID : 9

Parent ID : 1
PID : proton

Kinetic : 38.7849
Vertex : 0, 0, 85.3503

Direction : 0.160705, -0.855177, ©0.492795
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Track ID : 10
Parent ID : 1

PID : proton
Kinetic : 33.718

Vertex : 0, 0, 85.3503
Direction : -0.500862, -0.42787, ©.752373

Track ID : 11

Parent ID : 1
PID : deuteron

Kinetic : 5.38038
Vertex : 0, 0, 85.3503

Direction : -0.9836, -0.0248029, -0.17865

Track ID : 12
Parent ID : 1

PID : neutron
Kinetic : 0.04656042

Vertex : 0, 0, 85.3503
Direction : -0.0976395, 0.993566, -0.0573791

Track ID : 13

Parent ID : 1
PID : neutron

Kinetic : 0.728924
Vertex : 0, 0, 85.3503

Direction : 0.382092, -0.450757, -0.806737

Track ID : 14
Parent ID : 1

PID : neutron
Kinetic : 3.11067

Vertex : 0, 0, 85.3503
Direction : 0.902501, -0.396512, -0.168138

Track ID : 15

Parent ID : 1
PID : neutron

Kinetic : 19.1437
Vertex : 0, 0, 85.3503

Direction : 0.780357, 0.374074, -0.50111

Track ID : 16
Parent ID : 1

PID : neutron
Kinetic : 10.0929

Vertex : 0, 0, 85.3503

Direction : -0.746164, -0.66366, -0.0528631

Track ID : 17

Parent ID : 1
PID : neutron

Kinetic : 0.283466
Vertex : 0, 0, 85.3503

Direction : -0.0500815, -0.272034, -0.960984
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Track ID : 18
Parent ID : 1

PID : neutron

Kinetic : 412.795 « ELX)LF—HMHEEFNIS|C
Vertex : 0, 0, 85.3503

Direction : 0.205733, 0.321136, 0.924416

NEBT Rty
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ThresholdZz# X5 LK DG FIdR 5N

75\’) 7—:0

FxLraA7 &R IR E UTEFUUNMN

TlEn+, m-HNESN T,

m0 — 2y = electron IC KB F LT}

AN

HEEFE TR,

SEMICIE, “Fo Lz

F'ZI/m>CINdLDIC

7% L
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Efficiency curve

e Kineticenergy:0~1GeV DEHETOIRH

=

2
&

o RHHXNER = (# of events after cut)/(# of
generated events)

e TXILF—UIAND

—)‘b-'—-

HXLF.

e vertex =0,0,-90cm

e direction=0,0,1

59D

B E[E U
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Efficiency with water

Efficiency to neutron (with Water)

Efficiency
& & &
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Efficiency

Efficiency without water

Efficiency to neutron (without water)
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o EIX/IF—MEHTIE, BMHEMERFIEWVWS, EIR/ILF—1
1K IC B WTIXS0%IEED 5 5,

o (o EBTKMNGEWEEDIRIERNZEITH 515
(Y b, IXRILF—FEIEICKLDDH

I |2
[~
3
Ml
K}

o RIDHEER : (K7x L)/(7K 3D D) = (1-exp(-60/100))/(1-exp
(-160/100)) ~ 0.57

o FVIRNDKERIGUIEANRY NODHEEINE, KHDZULT
B UK DBRIBRENKICIEZDHHD LR LN,

| 60cm

— -

N |00cm
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In future ?

o MDERKEREINERDERIE

nhEREINTcANY NDMHZERN
MDILRILF—ICTT BEHR

o (Mm+orm-),n0 T35

Eé;t
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