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Landau-Gauss fit, trigg.

 0.47±L MPV = 43.36 
 0.51±Max = 47.34 

/ndf = 1.552χ
SNR = 21.30

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:2 m:5

Total events: 139549
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.52±L MPV = 61.42 
 0.57±Max = 66.95 

/ndf = 2.572χ
SNR = 52.37

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 

r:0 c:1 m:0

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410
 c

o
u

n
ts

 
r:0 c:1 m:1

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 r:0 c:1 m:2

Total events: 65876
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 1.35±L MPV = 60.15 
 1.50±Max = 66.66 

/ndf = 1.132χ
SNR = 20.75

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 

r:0 c:3 m:0

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 

r:0 c:3 m:1

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410
 c

o
u

n
ts

 r:0 c:3 m:2
Total events: 64955
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.45±L MPV = 55.86 
 0.49±Max = 60.28 

/ndf = 1.832χ
SNR = 44.09

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 r:0 c:3 m:5

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

 c
o

u
n

ts
 r:1 c:0 m:0

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410
 c

o
u

n
ts

 r:1 c:0 m:1
Total events: 78605
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.48±Max = 67.94 
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Landau-Gauss fit, trigg.

 0.69±L MPV = 62.10 
 0.76±Max = 68.14 
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SNR = 76.78

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:1 m:3

Total events: 135842
Landau-Gauss fit, trigg.
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Total events: 75120
Landau-Gauss fit, trigg.

 1.26±L MPV = 47.48 
 1.39±Max = 52.17 
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SNR = 45.75
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Landau-Gauss fit, trigg.

 0.47±L MPV = 54.82 
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Landau-Gauss fit, trigg.

 0.28±L MPV = 58.88 
 0.31±Max = 64.85 

/ndf = 7.772χ
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Landau-Gauss fit, trigg.

 0.53±L MPV = 62.83 
 0.58±Max = 68.82 

/ndf = 3.082χ
SNR = 216.77
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Landau-Gauss fit, trigg.

 0.40±L MPV = 42.03 
 0.42±Max = 45.01 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.35±Max = 43.33 

/ndf = 1.812χ
SNR = 31.38

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:3 m:5

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:0

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:1

Total events: 78451
Landau-Gauss fit, trigg.

 1.27±L MPV = 60.70 
 1.41±Max = 67.32 
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SNR = 21.81
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 3.91±L MPV = 60.59 
 4.35±Max = 67.40 
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SNR = 8.55
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Landau-Gauss fit, trigg.
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 1.62±Max = 59.08 
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Landau-Gauss fit, trigg.

 0.53±L MPV = 60.78 
 0.57±Max = 64.80 
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SNR = 55.13
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Landau-Gauss fit, trigg.
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 0.28±Max = 72.28 

/ndf = 6.082χ
SNR = 517.00

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:4

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:5

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:0

Total events: 6137
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Total events: 67819
Landau-Gauss fit, trigg.
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 0.26±Max = 69.77 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 1.15±L MPV = 60.85 
 1.26±Max = 66.84 
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Landau-Gauss fit, trigg.

 0.20±L MPV = 61.40 
 0.22±Max = 65.97 

/ndf = 5.262χ
SNR = 124.31
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Landau-Gauss fit, trigg.
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 0.16±Max = 54.55 

/ndf = 5.792χ
SNR = 240.12

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:4

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:5

Total events: 141989
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.74±Max = 74.64 
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SNR = 62.74
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Landau-Gauss fit, trigg.
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Total events: 75860
Landau-Gauss fit, trigg.

 1.48±L MPV = 62.17 
 1.61±Max = 67.72 
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SNR = 25.14
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.24±L MPV = 69.19 
 0.25±Max = 73.40 
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SNR = 2052.00
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Landau-Gauss fit, trigg.

 0.30±L MPV = 43.19 
 0.32±Max = 46.01 
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Landau-Gauss fit, trigg.

 0.73±L MPV = 65.35 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.20±L MPV = 67.81 
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SNR = 224.21

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:3

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:4

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:5 layer 3

= 50 GeVbE-beam, +µ
 = 45.5 VopVRun 199, 



0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:0

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:0 m:1

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:2

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:3

Total events: 134980
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.83±Max = 115.91 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.23±L MPV = 69.25 
 0.24±Max = 73.92 
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Total events: 75911
Landau-Gauss fit, trigg.

 1.57±L MPV = 75.08 
 1.68±Max = 80.18 
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SNR = 24.47
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.32±L MPV = 88.58 
 0.34±Max = 95.14 

/ndf = 5.292χ
SNR = 228.20
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Landau-Gauss fit, trigg.

 0.48±L MPV = 72.77 
 0.52±Max = 78.07 

/ndf = 2.012χ
SNR = 168.94
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Landau-Gauss fit, trigg.

 0.60±L MPV = 71.68 
 0.65±Max = 77.02 

/ndf = 1.452χ
SNR = 73.08
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Landau-Gauss fit, trigg.

 2.36±L MPV = 115.32 
 2.56±Max = 125.28 
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SNR = 37.12
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Landau-Gauss fit, trigg.

 0.26±L MPV = 85.78 
 0.28±Max = 91.97 
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SNR = 163.62
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Landau-Gauss fit, trigg.

 0.54±L MPV = 71.07 
 0.59±Max = 76.62 
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Landau-Gauss fit, trigg.
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 1.80±Max = 87.43 
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SNR = 19.42
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Landau-Gauss fit, trigg.

 0.18±L MPV = 65.58 
 0.19±Max = 69.42 
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SNR = 168.14
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Landau-Gauss fit, trigg.
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 5.18±Max = 94.58 
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SNR = 10.27

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:1

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:2

Total events: 65862
Landau-Gauss fit, trigg.

 1.04±L MPV = 85.78 
 1.14±Max = 93.72 
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SNR = 92.00
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 1.62±Max = 87.26 
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Landau-Gauss fit, trigg.
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Total events: 67828
Landau-Gauss fit, trigg.
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 0.33±Max = 100.68 
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Landau-Gauss fit, trigg.
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 0.52±Max = 69.89 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.25±L MPV = 88.25 
 0.26±Max = 93.99 
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SNR = 218.27
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Landau-Gauss fit, trigg.

 0.31±L MPV = 98.90 
 0.33±Max = 106.34 

/ndf = 6.942χ
SNR = 113.80
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.84±L MPV = 90.84 
 0.90±Max = 97.93 
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Landau-Gauss fit, trigg.
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 0.29±Max = 89.28 
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Total events: 75113
Landau-Gauss fit, trigg.

 2.62±L MPV = 83.34 
 2.89±Max = 91.81 

/ndf = 1.102χ
SNR = 20.39
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.30±L MPV = 97.36 
 0.31±Max = 102.42 
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SNR = 88.06
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Landau-Gauss fit, trigg.

 0.64±L MPV = 93.64 
 0.69±Max = 100.90 
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SNR = 110.04
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Landau-Gauss fit, trigg.

 0.74±L MPV = 85.80 
 0.80±Max = 92.53 
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SNR = 50.11
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Landau-Gauss fit, trigg.
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 3.06±Max = 137.72 
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SNR = 23.52
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 1.71±L MPV = 87.76 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.98±L MPV = 92.31 
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Landau-Gauss fit, trigg.

 2.19±L MPV = 85.38 
 2.38±Max = 92.78 
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SNR = 22.87
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.23±L MPV = 79.52 
 0.24±Max = 83.54 

/ndf = 3.642χ
SNR = 171.82

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:4

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:5

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:0

Total events: 4931
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.40±Max = 112.25 
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SNR = 87.10
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.88±Max = 110.15 
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Landau-Gauss fit, trigg.
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Total events: 75576
Landau-Gauss fit, trigg.

 2.69±L MPV = 99.73 
 2.96±Max = 109.83 

/ndf = 0.972χ
SNR = 13.44
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Landau-Gauss fit, trigg.
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Total events: 66608
Landau-Gauss fit, trigg.

 0.47±L MPV = 115.70 
 0.51±Max = 125.33 

/ndf = 8.022χ
SNR = 35.00
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Total events: 135720
Landau-Gauss fit, trigg.

 0.74±L MPV = 103.25 
 0.80±Max = 111.30 
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SNR = 56.74
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Total events: 75759
Landau-Gauss fit, trigg.

 0.92±L MPV = 97.81 
 1.00±Max = 105.89 
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SNR = 24.72
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Landau-Gauss fit, trigg.
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SNR = 33.94
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Landau-Gauss fit, trigg.

 0.30±L MPV = 103.48 
 0.32±Max = 109.47 
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Landau-Gauss fit, trigg.

 0.91±L MPV = 104.23 
 0.99±Max = 113.28 
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SNR = 73.76
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Total events: 77227
Landau-Gauss fit, trigg.
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 2.55±Max = 103.09 
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Landau-Gauss fit, trigg.
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 0.31±Max = 111.78 
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SNR = 67.08
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Total events: 5449
Landau-Gauss fit, trigg.

 9.31±L MPV = 105.63 
 10.30±Max = 116.79 

/ndf = 0.622χ
SNR = 14.25
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Total events: 79825
Landau-Gauss fit, trigg.

 2.65±L MPV = 94.65 
 2.91±Max = 103.90 

/ndf = 1.002χ
SNR = 15.95
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Total events: 67291
Landau-Gauss fit, trigg.

 1.32±L MPV = 107.28 
 1.45±Max = 117.35 

/ndf = 2.352χ
SNR = 38.04
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 3.53±Max = 132.47 
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SNR = 25.44
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Landau-Gauss fit, trigg.

 5.51±L MPV = 106.95 
 5.91±Max = 114.87 
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SNR = 12.43
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Total events: 46292
Landau-Gauss fit, trigg.

 0.35±L MPV = 103.19 
 0.38±Max = 110.42 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 2.45±Max = 119.11 
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SNR = 17.05
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Landau-Gauss fit, trigg.

 0.44±L MPV = 114.52 
 0.47±Max = 124.35 

/ndf = 9.702χ
SNR = 33.08
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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SNR = 16.36
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Landau-Gauss fit, trigg.

 1.51±L MPV = 141.40 
 1.64±Max = 153.56 
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SNR = 16.94
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Landau-Gauss fit, trigg.
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 0.39±Max = 119.84 
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SNR = 24.35
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Total events: 75579
Landau-Gauss fit, trigg.

 2.83±L MPV = 106.17 
 3.11±Max = 116.66 
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SNR = 8.53
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.51±L MPV = 134.20 
 0.54±Max = 144.19 
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SNR = 35.58

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:2 m:3

Total events: 122734
Landau-Gauss fit, trigg.
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 0.98±Max = 131.06 
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SNR = 83.62
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Landau-Gauss fit, trigg.

 1.10±L MPV = 105.41 
 1.20±Max = 114.76 
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SNR = 16.40
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Landau-Gauss fit, trigg.
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SNR = 12.84
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Landau-Gauss fit, trigg.

 0.55±L MPV = 128.32 
 0.60±Max = 140.16 
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SNR = 22.35
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 2.80±Max = 132.89 
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 11.05±L MPV = 110.50 
 12.43±Max = 124.30 
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SNR = 7.43
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Landau-Gauss fit, trigg.

 4.18±L MPV = 121.39 
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SNR = 9.17

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:2

Total events: 50055
Landau-Gauss fit, trigg.

 1.43±L MPV = 126.24 
 1.57±Max = 138.06 
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Landau-Gauss fit, trigg.
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 0.44±Max = 129.25 

/ndf = 4.282χ
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Trigger primitives
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