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Last Meeting 

Main issues raised: 
 

¥ Show diagrams of both hit position and time 
conditions for classifying hits. 

¥ Clarification of entries displayed in the statistics 
box of hit time distributions was demanded. 
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Classifying hits by Position Condition 
¥  High energy neutron beam collimated at the center of the 2 m long scintillator bar. 

Result 1: Simulated hit position with most hits occurring within [100±10] cm  
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Condition 1 for classifying hits: 
¥  98 % of all neutron hits occurring within [100 ± 10] cm  
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Classifying hits by Time Condition 
¥  Condition 2 for classifying hits 

      Separated two hits by requiring: 
¥  A separation time longer than 2 ns.   
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Hit Time and Resolution 
Simulation Result 

Simulated PMT1 Hit Time
Entries  21
Mean    21.27
RMS    0.3023

 / ndf 2χ  10.21 / 18
Prob   0.9249
Constant  4.9± 123.5 
Mean      0.01± 21.27 
Sigma     0.0068± 0.2986 
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Hit time for left photomultiplier tube with 
sigma value = 298.6 ps 
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Hit Time and Resolution 
Simulation Result 

Hit time for right photomultiplier tube with 
sigma value = 309.4 ps 

Simulated PMT2 Hit Time
Entries  20
Mean    21.27
RMS    0.3116

 / ndf 2χ  12.55 / 17
Prob   0.7656
Constant  4.8± 119.1 
Mean      0.01± 21.27 
Sigma     0.0075± 0.3094 
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True Hit Time and Resolution 
Simulation Result 

True hit time sigma value = 209.3 ps 

Simulated Mean PMT Hit Time
Entries  12
Mean    21.27
RMS    0.2051

 / ndf 2χ  9.537 / 9
Prob   0.3892
Constant  7.1±   177 
Mean      0.01± 21.27 
Sigma     0.0049± 0.2093 
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σ Tmean
2 = 0.52 *σ T1

2 +0.52 *σ T2
2 + 2*0.52σ T1T2∴σ Tmean = 0.5* σ T1

2 +σ T2
2 + 2*σ T1T2 ≈ 304.0±7.1ps
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Backup1: Time Resolution 
Data 

True Hit time with sigma 
value = 369.6 ps 

 Tδ
Entries  347
Mean   0.2013
RMS    0.6295

 / ndf 2χ  8.678 / 11
Constant  4.09± 54.78 
Mean      0.0280± 0.2175 
Sigma     0.0259± 0.4803 
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Backup2: Simulated Pulse shape 
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Useful function: 
 
[0] = Pulse start time [ns] = -15 ns 
[1] = Amplitude = normalized to 1 to compare with experimental data 
[2] = Rise time [ns] = 0.9 ns : Rise time of BC-408 scintintillator 
[3] = Decay time [ns] = 2.1 ns : Decay time of BC-408 scintillators 

f (x) = [0](exp(-(x[0]-par[1])/[2])-exp(-(x[0]-[1])/[3]))/([2]-par[3])

50− 0 50 100 150 200 250 300 350
time[ns]

0

0.2

0.4

0.6

0.8

1

Typical pulse-shape simulationTypical pulse-shape simulation


