
Number of muons passing through the bottom plane
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Red circles: Bottom PMTs which fired more than 7000 times. Black circles:
Bottom PMTs which fired around 3000∼4000 times. Green circles: Wall PMTs.
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Number of hit PMTs
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Left:number of hit PMTs in the bottom 29 PMTs
(z=-4612 mm).

Right: number of hit PMTs in the bottom 29 PMTs + 20
PMTs in the bottom row of wall PMTs (z=-4581 mm).
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Number of photo electrons
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Left:number of PEs collected in the bottom 29 PMTs
(z=-4612 mm).

Right: number of PEs collected in the bottom 29 PMTs + 20
PMTs in the bottom row of wall PMTs (z=-4581 mm).
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Efficiency (≥12 hit PMT)
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Remove 3 PMTs
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Left:number of hit PMTs in the bottom 26 PMTs
(z=-4612 mm).

Right: number of hit PMTs in the bottom 26 PMTs + 20
PMTs in the bottom row of wall PMTs (z=-4581 mm).
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Remove 3 PMTs
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Left:number of PEs collected in the bottom 26 PMTs
(z=-4612 mm).

Right: number of PEs collected in the bottom 26 PMTs + 20
PMTs in the bottom row of wall PMTs (z=-4581 mm).
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Efficiency after remove 3 PMTs(≥12 hit PMT)
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Absolute efficiency change (≥12 hit PMT)
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Absolute efficiency change (≥11 hit PMT)
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Absolute efficiency change (≥10 hit PMT)
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Fit OWS only

h11
Entries  5710
Mean   -0.1324
RMS    0.5995

true
θ-θ

-4 -2 0 2 4

E
ve

nt
s

0

200

400

600

800 h11
Entries  5710
Mean   -0.1324
RMS    0.5995

h12
Entries  5710
Mean   -0.169
RMS      2.23

true
φ-φ

-5 0 5

E
ve

nt
s

0

200

400

600 h12
Entries  5710
Mean   -0.169
RMS      2.23

h13
Entries  5710
Mean   -0.1659
RMS      1.93

 / ndf 2χ  37.88 / 7
Prob   3.192e-06
Constant  12.2± 489.9 
Mean      0.01302± 0.06478 
Sigma     0.0166± 0.5962 

true
dist-dist

-10 -5 0 5 10

E
ve

nt
s

0

200

400

h13
Entries  5710
Mean   -0.1659
RMS      1.93

 / ndf 2χ  37.88 / 7
Prob   3.192e-06
Constant  12.2± 489.9 
Mean      0.01302± 0.06478 
Sigma     0.0166± 0.5962 

h14
Entries  5710
Mean   0.07149
RMS     1.831

true
α-α

-5 0 5

E
ve

nt
s

0

200

400

600

h14
Entries  5710
Mean   0.07149
RMS     1.831

h15
Entries  5710
Mean    5.562
RMS     9.218

true
t0-t0

-20 0 20 40 60 80

E
ve

nt
s

0

100

200

300

400 h15
Entries  5710
Mean    5.562
RMS     9.218

first hit-texpectt
-40 -20 0 20 40

nP
E

0

10

20

30

40

50
hist

Entries  105354
Mean x  -0.5397
Mean y   13.93
RMS x   6.665
RMS y   10.45

1

10

210

310
hist

Entries  105354
Mean x  -0.5397
Mean y   13.93
RMS x   6.665
RMS y   10.45

5710 converge, ∆d RMS: 1.93 m
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Remove bottom 3 PMTs
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5703 converge, ∆d RMS: 1.939 m
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Remove bottom 29 PMTs
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5669 converge, ∆d RMS: 1.994 m
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Number of OWS PMTs in the fit (after selection)
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Black histogram: nominal, mean: 7.30

Red dashed hitogram: remove 3 PMTs, mean: 7.15

Green hisogram: remove 29 PMTs, mean: 6.27

173 PMTs in OWS, on average, expect mean for Red
histogram is 7.17, for Green histogram is 6.08.
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