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DAQ module: 64ch SAMPIC

Readout by SiPM-arrays
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“Amplitude vs Time” before walk corrections

• 0.5 GeV beam 
• 0 PMMA blocks 
• Taken on Aug 31 
•  Data_2018_8_31_b6_500MeV_0block.root
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“Amplitude vs Time” after walk corrections
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• 0.5 GeV beam 
• 0 PMMA blocks 
• Taken on Aug 31 
•  Data_2018_8_31_b6_500MeV_0block.root
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• Time resolution for one bar has been measured in a 
dedicated testbeam after the HP-TPC data taking


• Two small trigger counters were placed 20 cm up- 
and downstream of the bar


• Veto counter was used

• Mean time calculation


• No tracking detector:  (t1+t2)/2  

• With tracking information:  weighted mean


• Weighted mean is not possible for the HP-TPC data

• For the HP-TPC data, time is measured with 
respect to S1


• Additional cuts:

• Amplitude of S1 > 0.2 V

• Position of beam spot: 45 cm < x < 55 cm


• Dispersion in e momentum gives additional 
contribution to the tuToF-tS1 width


• Asymmetric shape due to the energy loss

• The resolution is consistent with the 100 ps 

results from the dedicated measurements

Time resolution vs reference



“Amplitude vs Time” before walk corrections

• 0.8 GeV beam 
• 4 PMMA blocks 
• Taken on Sep 9 
•  Data_2018_9_9_b3_800MeV_4block_bendM5cm.root
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“Amplitude vs Time” after walk corrections
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• 0.8 GeV beam 
• 4 PMMA blocks 
• Taken on Sep 9 
•  Data_2018_9_9_b3_800MeV_4block_bendM5cm.root



!8

Time to be converted to mass or momentum

from Morgan

m2 = p2 ( t2

L2
− 1)

10.9 m

Time is converted to m2 using formula:  



30 40 50 60 70 80 90 100
 [ns]S1-tToFt

5−10

4−10

3−10

2−10

1−10
block 0

 : p : D = 81.6 : 18.1 : 0.4 %π,µe,π, µe, 

proton, 0.80 GeV

19.7 ns

deuteron, 0.80 GeV

56.3 ns

block 0

30 40 50 60 70 80 90 100
 [ns]S1-tToFt

5−10

4−10

3−10

2−10

1−10
block 1

 : p = 83.0 : 17.0 %π,µe,π, µe, 

proton, 0.75 GeV22.0 ns

block 1

30 40 50 60 70 80 90 100
 [ns]S1-tToFt

5−10

4−10

3−10

2−10

1−10
block 2

 : p = 83.8 : 16.2 %π,µe,π, µe, 

proton, 0.67 GeV26.0 ns

block 2

30 40 50 60 70 80 90 100
 [ns]S1-tToFt

5−10

4−10

3−10

2−10

1−10
block 3

 : p = 87.0 : 13.0 %π,µe,π, µe, 

proton, 0.58 GeV33.0 ns

block 3

30 40 50 60 70 80 90 100
 [ns]S1-tToFt

5−10

4−10

3−10

2−10

1−10
block 4

 : p = 96.5 : 3.5 %π,µe,π, µe, 

proton, 0.45 GeV48.0 ns

block 4

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.80 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.75 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.67 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1

10

210

310

410 p = 0.58 GeV

0 0.5 1 1.5 2 2.5 3 3.5 4
]2 [GeV2m

1
10

210

310

410

510 p = 0.45 GeV

Time difference:  tuToF-tS1 Mass,  p = 0.8 GeV Mass,  p = 0.45 - 0.8 GeV

Conversion from the time to mass squared

Momentum of protons is wrong Momentum of e,𝜇,𝜋 is wrong
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• Data_2018_8_31_b2_800MeV_0block.root 
• Data_2018_9_1_b4_800MeV_1block_bend4cm.root 
• Data_2018_9_1_b2_800MeV_2block_bend4cm.root 
• Data_2018_9_1_b3_800MeV_3block_bend4cm.root 
• Data_2018_8_30_b1.root
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Seb Jones

~30 ns
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• Time cut around e,𝜇,𝜋 peak

• Data_2018_9_16_b1.root

• Time cut around proton peak

• Amplitude > 0.25V

XY distribution for different mass cuts

top

bottom
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Outlook

• Procedure for time-walk corrections is ready 
• Looks stable in time 

• Finish calibration (process all data) within 1-2 weeks 
• No manpower for SHIP => no plans for the analysis 


