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WCSim Simulation

ID Diameter : 3m
IDHeight :2m
Cathod coverage : [75, 15, 30, 60, 78]%

3-inch PMT numbers :[488, 999, 1984, 3956, 5056]
QE: same as 20-inch coverage 7.5% #448 PMT

Input particle : gamma
Direction: Uniform |
Position : Uniform
MC Statistics: 10,000 event
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Vertex Reconstruction, WCSim, Bonsai

Create T-TOF PDF for the 3m x 2m detector (pc: 78%)
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WCSim, Bonsai, e 10 MeV , Position (0, 0, 0), Direction: Uniform

MC Truth Reconstructed
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Stdev from Gaussian Fit (cm)

Vertex Resolution

3m radius 2m hight cylinder

3m radius 2m hight cylinder :
vertex resolution

vertex resolution
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Take aways

Success full hit ratio
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nHit peak distrubution

| —® pc8 .
0 pc 15
—e— pc 30
40 {1 —®— pc 6o .
& pc78
30 -
201 - o —e
— -
o ——T
_—
TR —
sl 65 -
: — A I B
0 —24 . 3.5 :
1.0 1.5 2.0 2.5 3.0
v Enerav (MeV)
Vertex Resolution
250 t —e— pc8
\ pc 15
\ —e— pc 30
200 1 \\ —e— pc 60
\ ®— pc78
\
150 1 \
\
\
\
001 g e
T
T
50 1 5 T
S *- |
0 2 4 6 8
v Energy (MeV)




Backup




WCSim, Bonsai, e 10 MeV , Position (0, 0, 0), Direction: Uniform

Reconstructed

. hResoX hResoY
:“‘E Fr—ror 98 E LA AL R AN R AR [T 09
2B sof wa| B F 12
=.E r Sid Dev  34.86 E 5()_— SidDev 3403
8z 1 B I ]
. i€ Yr 1 E 4f 3
7= L 1 = , B
PDF using “Z 1 2| :
30 7 30 ]
Digitised hit time - time of flight wr ] 20k 3
i fikelihood : ] : ]
90000 Entries 950933 10 5 10 3
E = Mean 2.751 1 r 1
> 80000 . 0 Std Dev 2.811 \[1! TR U PRV FETE TS FETE P e L b e s T
b - . (1) -li(](}—RO -60-40-20 0 20 40 60 80 100 -q()()-g() -60-40-20 0 20 40 60 80 100
E’ 70000:_ (True - Reconstructed) X (¢cm) (True - Reconstructed) Y (cm)
soo00L- #PMT: 5000 o
E BB e e S A i o B TNy b e M M A
: ‘_ﬂ 45:_ Mean 08303 = F Mean 80
50000__ "‘-E E SidDev 3335 .E F SidDev 2126
- js 40 3 7] F E
~ =] £ 3 £ E ]
40000— {E 35k = g e =
- :2 £ 3 2 E 3
L 30E 3 E 3
30000 — £ | F ]
= 25 3 E 3
20000/ 200 3 g E
E 150 3 ; ]
10000— E 3 = E
= 105 E E E
0’|||1| [ N [N NS N N sk E F -
-1 -5 0 5 10 15 29 25 1 30 35 40 ) 1 | | 1 | 1 1 | 8 E | 1 | 1 1 | 1 1 | E
Dighisad hic tume - tine of fight/ e 0030260 -90220"0"20 50 60 80 100 0710 20 30 40 50 60 70 80 90 100

(True - Reconstructed) Z (¢cm) (True - Reconstructed) R = X* + Y? (cm)




WCSim Simulation

(P.S with fiducial volume cut [radius -30cm, height -20cm]
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nHit Max_peak

WCSim Simulation

(P.S with fiducial volume cut [radius -30cm, height -20cm]

nHit peak distrubution
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WCSim Simulation

3m radius 2m hight cylinder
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Ratio (%)

WCSim Simulation

3m radius 2m hight cylinder
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Ratio (%)

WCSim Simulation

3m radius 2m hight cylinder

Successfull hit
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Input gamma energy : 40MeV

charge vs. time charge
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charge

300
200
Input gamma ener : 2.2MeV
. .
0
-100
-200
-300
charge vs. time charge hits vs time
QusT vET By VST px -400
F Ertries 51868 Pl F Eniries 51864 Entries 51867 —400 —200 200 200
14 — Mean x 950.9 Mean 1.389 Mean 9515
r Meany 1391 Std Dev 1.178 Std Dev 13.0¢
F SdDevx 1224 P F 10°
12— SdDevy 1.176 r E
10 l500( r 400
s 107 300
E 200¢ E
«F r 200
200¢ I
100 .
[100¢ o .
L | | I L 1 L -100
1300 3 8 0 12 ) 900 950 1000 1050 1100 1180 1200 1250 1300 1350 1400
time charge time
-200
average charge vs time Photoelectron multiplicty hit PMTs per trigger 550
T pix PEmUL THitE
E Eries 51022 E Ervies 301018 F Enries  10000(
18E- Mean 9517 C Mean 1.101 Mean 30 -400
E Meany 139 SDev 05235 SDev 242t
16F- SaDev 1306 -400 -200 200 400
F Sid Dev y 1.182
14 T ‘\’
Jr +
ot T :
b i w0
102 =
08 E 300
08 r 200
04E E 100
E [ 0
10 L 1 Il L 1 | E L L 1 1 L1 1 L 1
80!) 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 0 4 6 8 10 12 14 10 20 30 40 50 60 70 80 920 1
time Photoelectrons ~100 .
-200
-300
-400
-400 -200 200 400




RMS/Max_peak

Energy resolution : RMS / nHit Peak

3m radius 2m hight cylinder
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Take aways

Ratio (%)
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