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CERN data analysis
Data information

/dataRC_old/ #181 07-21 (3h) 11,528 entries 4bar trigger, th=200
#202 19,632 entries 12bar trigger

/dataRC/ #48 08-17 ~ 08-18 (2d) 218,112 entries 6bar trigger, th=100
#76 08-21 ~ 08-22 (2d)     177,860 entries
#120 08-25 ~ 08-29 (4d)     928,000 entries
#151 08-30 ~ 09-06 (7d)     1,502,436 entries

#170 bhokim(~10/2)        434,340 entries
#172 bhokim(10/2~)        204,244 entries
#174 518,896 entries



80− 60− 40− 20− 0 20 40 60 80
length [cm]

0

20

40

60

80

100

120

he
ig

ht
 [c

m
]

After xCalibration (event=47)

2017-11-03 Weekly Meeting 3

Performance
2D trajectory reconstruction
By conversion : dT[ns] → 170[cm]
Find hit positions of muon

h0
Entries  1502436
Mean    1.108
Std Dev     6.434
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KPS presentation(10/26)
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Performance
2D trajectory reconstruction
Angle distribution hTheta
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Position resolution

1.294[cm]
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𝜃

KPS presentation(10/26)
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Performance
2D trajectory reconstruction
Position resolution

From the distribution that
the difference between
Linear fit ~ hit position,

Position resolution = 1.294[cm] 

KPS presentation(10/26)



hChi2
Entries  19632
Mean     4949
Std Dev      4873
Underflow       0
Overflow      295
Integral  1.934e+04
Skewness  0.7317
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CERN data analysis
2D muon trajectory reconstruction
Chi2 distribution
With old#202



hDiff
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CERN data analysis
2D muon trajectory reconstruction
With old#202 (Chi2 <1000)

𝜎 = 	3.53 ± 0.012
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CERN data analysis
2D muon trajectory reconstruction
Chi2 distribution
With #151
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CERN data analysis
2D muon trajectory reconstruction
With #151 (Chi2 <1000)

𝜎 = 1.1 ± 0.0
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CERN data analysis
2D muon trajectory reconstruction
Chi2 distribution
With #170
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CERN data analysis
2D muon trajectory reconstruction
With #170 (Chi2 <1000)

𝜎 = 1.06 ± 0.001
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CERN data analysis
2D muon trajectory reconstruction
Chi2 distribution
With #174
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CERN data analysis
2D muon trajectory reconstruction
With #174 (Chi2 <1000)

𝜎 = 1.12 ± 0.001
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CERN data analysis
2D muon trajectory reconstruction
Amplitude ratio distribution

𝐴/ 𝑥 = 𝐴/ ∗ 𝑒
345678

𝐴9 𝑥 = 𝐴9 ∗ 𝑒
4367
8 	

→ 	x = −
λ
2 log

A/
𝐴9

+ 𝐶

−85. 																																											0																								𝑥																							85

A1 A2

Consider the fact that    	𝐴𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒, 𝐴 = 𝐶 ∗ 𝑒3
L
M

So log(A1/A2) distribution can act same as dT distribution.
We can estimate the hit position(x) from it. 
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#151 dT distribution



h0
Entries  531790
Mean   0.09669
Std Dev    0.6321
Underflow      24
Overflow      147
Integral  5.316e+05
Skewness  0.05217

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h0
Entries  531790
Mean   0.09669
Std Dev    0.6321
Underflow      24
Overflow      147
Integral  5.316e+05
Skewness  0.05217

log(height[0]/height[1]) {height[0]>300 && height[1]>300}
h1

Entries  649659
Mean   0.1563
Std Dev    0.7496
Underflow       3
Overflow      557
Integral  6.491e+05
Skewness  0.1183

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h1
Entries  649659
Mean   0.1563
Std Dev    0.7496
Underflow       3
Overflow      557
Integral  6.491e+05
Skewness  0.1183

log(height[2]/height[3]) {height[2]>300 && height[3]>300}
h2

Entries  770688
Mean   0.1033
Std Dev    0.5283
Underflow       1
Overflow        3
Integral  7.707e+05
Skewness 0.01029− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h2
Entries  770688
Mean   0.1033
Std Dev    0.5283
Underflow       1
Overflow        3
Integral  7.707e+05
Skewness 0.01029− 

log(height[4]/height[5]) {height[4]>300 && height[5]>300}
h3

Entries  881042
Mean   0.03838
Std Dev    0.5656
Underflow       3
Overflow        8
Integral  8.81e+05
Skewness  0.01451

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h3
Entries  881042
Mean   0.03838
Std Dev    0.5656
Underflow       3
Overflow        8
Integral  8.81e+05
Skewness  0.01451

log(height[6]/height[7]) {height[6]>300 && height[7]>300}

h4
Entries  988910
Mean   0.008634
Std Dev    0.5213
Underflow       1
Overflow        3
Integral  9.889e+05
Skewness 0.0343− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h4
Entries  988910
Mean   0.008634
Std Dev    0.5213
Underflow       1
Overflow        3
Integral  9.889e+05
Skewness 0.0343− 

log(height[8]/height[9]) {height[8]>300 && height[9]>300}
h5

Entries  1048692
Mean   0.5215
Std Dev    0.5586
Underflow       0
Overflow      445
Integral  1.048e+06
Skewness 0.0002462− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h5
Entries  1048692
Mean   0.5215
Std Dev    0.5586
Underflow       0
Overflow      445
Integral  1.048e+06
Skewness 0.0002462− 

log(height[10]/height[11]) {height[10]>300 && height[11]>300}
h6

Entries  1089354
Mean   0.007749
Std Dev    0.5824
Underflow      40
Overflow        4
Integral  1.089e+06
Skewness 0.036− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h6
Entries  1089354
Mean   0.007749
Std Dev    0.5824
Underflow      40
Overflow        4
Integral  1.089e+06
Skewness 0.036− 

log(height[12]/height[13]) {height[12]>300 && height[13]>300}
h7

Entries  1008021
Mean   0.3205
Std Dev    0.5769
Underflow       5
Overflow      143
Integral  1.008e+06
Skewness 0.02204− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h7
Entries  1008021
Mean   0.3205
Std Dev    0.5769
Underflow       5
Overflow      143
Integral  1.008e+06
Skewness 0.02204− 

log(height[14]/height[15]) {height[14]>300 && height[15]>300}

h8
Entries  912874
Mean  0.2068− 
Std Dev    0.4633
Underflow       3
Overflow        0
Integral  9.129e+05
Skewness 0.01388− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h8
Entries  912874
Mean  0.2068− 
Std Dev    0.4633
Underflow       3
Overflow        0
Integral  9.129e+05
Skewness 0.01388− 

log(height[16]/height[17]) {height[16]>300 && height[17]>300}
h9

Entries  796926
Mean  0.0852− 
Std Dev    0.5449
Underflow      15
Overflow        0
Integral  7.969e+05
Skewness 0.05138− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h9
Entries  796926
Mean  0.0852− 
Std Dev    0.5449
Underflow      15
Overflow        0
Integral  7.969e+05
Skewness 0.05138− 

log(height[18]/height[19]) {height[18]>300 && height[19]>300}
h10

Entries  684634
Mean  0.1628− 
Std Dev    0.5993
Underflow      60
Overflow        0
Integral  6.846e+05
Skewness 0.09286− 

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h10
Entries  684634
Mean  0.1628− 
Std Dev    0.5993
Underflow      60
Overflow        0
Integral  6.846e+05
Skewness 0.09286− 

log(height[20]/height[21]) {height[20]>300 && height[21]>300}
h11

Entries  572931
Mean   0.1001
Std Dev     0.508
Underflow       0
Overflow        3
Integral  5.729e+05
Skewness  0.01978

2− 1.5− 1− 0.5− 0 0.5 1 1.5 20

1000

2000

3000

4000

5000

6000 h11
Entries  572931
Mean   0.1001
Std Dev     0.508
Underflow       0
Overflow        3
Integral  5.729e+05
Skewness  0.01978

log(height[22]/height[23]) {height[22]>300 && height[23]>300}

2017-11-03 Weekly Meeting 16

#151 log(A1/A2) distribution
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CERN data analysis
(Time resolution) vs (position) With #151


