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Step 1 : Channel 19 tof-le vs tof-tot
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VPD - zTPC z
200− 100− 0 100 200

 [#
]

310

410

510

610

Step 1 : Outlier Rejection

it0All
Entries    1.888614e+08

Mean   0.7159

RMS     20.51

Step 1 : Outlier Rejection

 [cm]VPD - zTPC z
100− 50− 0 50 100

 [#
]

1

10

210

310

410

Step 1 : TPC vs. VPD z Vertex using <East> & <West>

it0avg
Entries  2928885

Mean   0.7144

RMS     11.86

 / ndf 2χ  1.025e+05 / 1597

Constant  1.149e+01± 1.404e+04 

Mean      0.0048± 0.3516 

Sigma     0.004± 7.995 

Step 1 : TPC vs. VPD z Vertex using <East> & <West>

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400
3

10×

Step 1 : TPC vs. VPD z Vertex

TPC z
100− 50− 0 50 100

V
P

D
z

100−

80−

60−

40−

20−

0

20

40

60

80

100 it0zTPCzVPD

Entries    1.888614e+08

Mean x  0.03769

Mean y 0.5127− 

RMS x   12.61

RMS y   22.68

Step 1 : TPC vs. VPD z Vertex

0

10000

20000

30000

40000

50000

60000

70000

Step 1 : TPC vs. VPD z Vertex using <East> & <West>

 [cm]TPC z
100− 50− 0 50 100

 [c
m

]
V

P
D

z

100−

80−

60−

40−

20−

0

20

40

60

80

100
it0zTPCzVPDAvg

Entries  2928885

Mean x  0.05763

Mean y 0.5632− 

RMS x   13.01

RMS y   16.49

Step 1 : TPC vs. VPD z Vertex using <East> & <West>



it0nAcceptedEast

Entries  3312428

 # of Detectors
0 2 4 6 8 10 12 14 16 18

 [#
] 

410

510

it0nAcceptedEast

Entries  3312428

East

West

East

West

Step 1 : # of Accepted Detectors

 # of Pairs
0 50 100 150 200 250

 [#
]

1

10

210

310

410

510

Step 1 : # of Valid Pairs

it0nValidPairs

Entries  3312428

Step 1 : # of Valid Pairs



0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 1 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 2 : Channel 1 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 3 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 2 : Channel 3 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

8000

Step 2 : Channel 4 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 2 : Channel 4 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

Step 2 : Channel 5 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 2 : Channel 5 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

Step 2 : Channel 6 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 6 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 7 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 7 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 8 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 8 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

Step 2 : Channel 9 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 9 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

Step 2 : Channel 11 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−

1−

0

1

2

3

4

5

Step 2 : Channel 11 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 12 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−

1−

0

1

2

3

4

5

Step 2 : Channel 12 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

Step 2 : Channel 13 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−

1−

0

1

2

3

4

5

Step 2 : Channel 13 tof-le vs tof-tot

0

500

1000

1500

2000

2500

3000

3500

Step 2 : Channel 14 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−

1−

0

1

2

3

4

5

Step 2 : Channel 14 tof-le vs tof-tot

0

500

1000

1500

2000

2500

3000

3500

4000

Step 2 : Channel 15 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 15 tof-le vs tof-tot

0

500

1000

1500

2000

2500

3000

3500

4000

Step 2 : Channel 16 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5

Step 2 : Channel 16 tof-le vs tof-tot

0

500

1000

1500

2000

2500

3000

3500

4000

Step 2 : Channel 17 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
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Step 5 : Channel 9 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

8000
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Step 5 : Channel 19 tof-le vs tof-tot
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Step 5 : Channel 20 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

6000

7000

Step 5 : Channel 21 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
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Step 5 : Channel 35 tof-le vs tof-tot

0

500

1000

1500

2000

2500

3000

3500

4000

4500

Step 5 : Channel 36 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 5 : Channel 36 tof-le vs tof-tot

0

1000

2000

3000

4000

5000

Step 5 : Channel 38 tof-le vs tof-tot

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Step 5 : Channel 38 tof-le vs tof-tot



VPD - zTPC z
200− 100− 0 100 200

 [#
]

310

410

510

610

710

Step 5 : Outlier Rejection

it4All
Entries    1.888614e+08

Mean   0.2508

RMS     10.05

Step 5 : Outlier Rejection

 [cm]VPD - zTPC z
10− 0 10

 [#
]

310

410

510

Step 5 : TPC vs. VPD z Vertex using <East> & <West>

it4avg
Entries  2928885

Mean   0.1109

RMS      2.84

 / ndf 2χ  1.566e+05 / 197

Constant  4.810e+01± 5.359e+04 

Mean      0.001216± 0.006092 

Sigma     0.001± 1.971 

Step 5 : TPC vs. VPD z Vertex using <East> & <West>

0

2000

4000

6000

8000

10000

3
10×

Step 5 : TPC vs. VPD z Vertex

TPC z
100− 50− 0 50 100

V
P

D
z

100−

80−

60−

40−

20−

0

20

40

60

80

100 it4zTPCzVPD

Entries    1.888614e+08

Mean x  0.03319

Mean y 0.07863− 

RMS x   12.64

RMS y    14.3

Step 5 : TPC vs. VPD z Vertex

0

20

40

60

80

100

120

140

160

180

200

220

3
10×

Step 5 : TPC vs. VPD z Vertex using <East> & <West>
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Detector # 15 Resolution Fit
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 / ndf 2χ   1564 / 15

p0        0.0001± 0.1347 

 = 0.134733 [ns] σ

/DOF = 104.2906482χ

Detector # 17 Resolution Fit
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Detector # 18 Resolution Fit
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Detector # 19 Resolution Fit
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Detector # 19 Resolution Fit
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p0        0.000± 0.127 
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Detector # 20 Resolution Fit
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Detector # 21 Resolution Fit
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 = 0.128461 [ns] σ
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Detector # 21 Resolution Fit
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Detector # 22 Resolution Fit
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Detector # 22 Resolution Fit
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Detector # 23 Resolution Fit

 / ndf 2χ   3884 / 16

p0        0.0001± 0.1264 
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Detector # 23 Resolution Fit
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 / ndf 2χ   4799 / 16

p0        0.0001± 0.1354 

 = 0.135439 [ns] σ

/DOF = 299.9319542χ

Detector # 24 Resolution Fit
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Detector # 25 Resolution Fit
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Detector # 25 Resolution Fit
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Detector # 26 Resolution Fit

 / ndf 2χ   5954 / 16

p0        0.000± 0.123 
 = 0.123030 [ns] σ

/DOF = 372.1357602χ

Detector # 26 Resolution Fit
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Detector # 27 Resolution Fit

 / ndf 2χ   4599 / 16

p0        0.0001± 0.1286 

 = 0.128563 [ns] σ
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Detector # 27 Resolution Fit
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Detector # 28 Resolution Fit

 / ndf 2χ   3448 / 16

p0        0.0001± 0.1149 

 = 0.114918 [ns] σ
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Detector # 28 Resolution Fit
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Detector # 29 Resolution Fit
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Detector # 29 Resolution Fit
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Detector # 30 Resolution Fit

 / ndf 2χ    635 / 16

p0        0.0001± 0.1354 

 = 0.135421 [ns] σ
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Detector # 30 Resolution Fit
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Detector # 31 Resolution Fit

 / ndf 2χ  483.7 / 16

p0        0.0001± 0.1451 

 = 0.145076 [ns] σ

/DOF = 30.2331112χ

Detector # 31 Resolution Fit
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Detector # 32 Resolution Fit

 / ndf 2χ  95.22 / 16

p0        0.0001± 0.1664 

 = 0.166416 [ns] σ

/DOF = 5.9515132χ

Detector # 32 Resolution Fit
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Detector # 33 Resolution Fit

 / ndf 2χ  46.73 / 16

p0        0.0001± 0.1685 

 = 0.168473 [ns] σ

/DOF = 2.9209032χ

Detector # 33 Resolution Fit
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Detector # 34 Resolution Fit

 / ndf 2χ   1275 / 16

p0        0.0001± 0.1319 

 = 0.131932 [ns] σ

/DOF = 79.7059712χ

Detector # 34 Resolution Fit
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Detector # 35 Resolution Fit

 / ndf 2χ  789.1 / 16

p0        0.0001± 0.1437 

 = 0.143744 [ns] σ

/DOF = 49.3199872χ

Detector # 35 Resolution Fit
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Detector # 36 Resolution Fit
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/DOF = 0.0000002χ

Detector # 36 Resolution Fit
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Detector # 37 Resolution Fit

 / ndf 2χ  988.3 / 16

p0        0.0001± 0.1364 

 = 0.136430 [ns] σ

/DOF = 61.7680522χ

Detector # 37 Resolution Fit
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Channel 3 : Slewing Correction Channel 3 : Slewing Correction 
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Channel 4 : Slewing Correction Channel 4 : Slewing Correction 
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Channel 5 : Slewing Correction Channel 5 : Slewing Correction 
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Channel 6 : Slewing Correction Channel 6 : Slewing Correction 
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Channel 7 : Slewing Correction Channel 7 : Slewing Correction 
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Channel 8 : Slewing Correction Channel 8 : Slewing Correction 
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Channel 9 : Slewing Correction Channel 9 : Slewing Correction 

tof-tot [ns] 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

to
f-

le
 [n

s]
 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Channel 10 : Slewing Correction Channel 10 : Slewing Correction 

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Channel 11 : Slewing Correction Channel 11 : Slewing Correction 

tof-tot [ns] 
10 15 20 25 30 35 40 45 50

to
f-

le
 [n

s]
 

5−
4−

3−
2−
1−

0

1

2

3

4

5
Channel 12 : Slewing Correction Channel 12 : Slewing Correction 
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