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Fig.	
  3:	
  Expt.	
  set-­‐up	
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  60Co	
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Test	
  result	
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Test	
  result	
  with	
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Fig.	
  5:	
  Average	
  >me	
  distribu>ons	
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  two	
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  PMTs	
  aNer	
  slewing	
  effect	
  was	
  corrected.	
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Test	
  results	
  with	
  60Co	
  source	
  
	
  Time	
  difference	
  of	
  scinHllator	
  PMTs	
  

Fig.	
  6:	
  Time	
  difference	
  between	
  two	
  scin>llator	
  PMTs	
  	
  

α	
  (cm/ns)	
   β	
  (cm)	
   σx	
  (cm)	
  

CFD	
  result	
   7.44±0.05	
   -­‐1.25	
  ±	
  0.34	
   6.93	
  

Table	
  1:	
  Fi\ng	
  parameters	
  for	
  the	
  linear	
  func>onal	
  form	
  (	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  in	
  figure	
  6	
  	
  	
  x =αΔt +β

6/21/13	
   6	
  



252Cf	
  experimental	
  set-­‐up	
  

252Cf	
  	
  
source	
  

1.375m	
  

Fig.7:	
  Californium	
  experimental	
  set	
  up	
  6/21/13	
   7	
  



Test	
  result	
  with	
  252Cf	
  
Time	
  of	
  flight	
  distribu>ons	
  

Fig.	
  8:	
  Time	
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  flight	
  distribu>ons	
  for	
  gammas	
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Test	
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  Final	
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  energy	
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Synopsis	
  

v 	
  Second	
  test	
  result	
  for	
  the	
  bar-­‐type	
  neutron	
  
detector	
  with	
  a	
  modified	
  electronic	
  set-­‐up.	
  

	
  	
  	
  	
  (Fig.1	
  on	
  slide	
  4).	
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Objec>ve	
  

	
  
With	
  a	
  modified	
  electronic	
  circuit,	
  we	
  aimed	
  to	
  study	
  
the	
  performance	
  of	
  the	
  neutron	
  detector	
  in	
  terms	
  of:	
  
	
  
¤ Time	
  resolu>on	
  
¤ Posi>on	
  resolu>on	
  
¤ Time	
  of	
  flight	
  distribu>ons.	
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Test	
  results	
  with	
  60Co	
  source	
  

Ch1	
  (2090	
  V):	
  ADC	
  raw	
  data	
   Ch2	
  (2160	
  V):	
  ADC	
  raw	
  data	
  

Fig.4:	
  ADC	
  raw	
  data	
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Test	
  result	
  with	
  60Co	
  source	
  

Ch1	
  (2090	
  V):	
  pedestal	
  leR	
   Ch2	
  (2160	
  V):	
  pedestal	
  right	
  

Fig.5:	
  Pedestal	
  data	
  
6/21/13	
   16	
  

Mean:	
  155.6	
  
Sigma:	
  7.3	
  
Constant:	
  412.0	
  

Mean:	
  116.6	
  
Sigma:	
  10.5	
  
Constant:	
  350.2	
  



Test	
  result	
  with	
  60Co	
  source	
  

Ch1	
  (LeR-­‐2090	
  V):	
  ARer	
  pedestal	
  
subtracHon	
  

Ch2	
  (Right-­‐2160	
  V);	
  ARer	
  
pedestal	
  subtracHon	
  

Fig.6:	
  ADC	
  channels	
  aNer	
  pedestal	
  subtrac>on	
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Test	
  results	
  with	
  60Co	
  source	
  

Ch1	
  (LeR:	
  2090	
  V)	
  TDC	
  vs	
  ADC	
   Ch2	
  (Right:2160	
  V)	
  TDC	
  vs	
  ADC	
  

Fig.7:	
  Charge	
  distribu>on	
  in	
  channels	
  1	
  and	
  2	
  

6/21/13	
   18	
  



Test	
  result	
  with	
  60Co	
  source	
  

Ch1	
  (LeR:	
  2090	
  V)	
  Time	
  walk	
   Ch2	
  (Right:2160	
  V)	
  Time	
  walk	
  

Fig.	
  9	
  :	
  Correla>ons	
  between	
  >me	
  and	
  charge	
  values	
  of	
  two	
  scin>llator	
  PMTs	
  

6/21/13	
   19	
  



Test	
  result	
  with	
  60Co	
  source	
  

Time	
  resoluHon	
  before	
   Time	
  resoluHon	
  aRer	
  

Fig.	
  10:	
  Average	
  >me	
  distribu>ons	
  of	
  two	
  scin>llator	
  PMTs	
  before	
  and	
  aNer	
  slewing	
  
effect	
  was	
  corrected.	
  

	
  
Mean:	
  1.	
  728	
  
Sigma:	
  1.347	
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Test	
  results	
  with	
  60Co	
  source	
  

PosiHon	
  resoluHon	
  before	
   PosiHon	
  resoluHon	
  aRer	
  

Fig.	
  8:	
  Time	
  difference	
  between	
  two	
  scin>llator	
  PMTs	
  	
  

α	
  (cm/ns)	
   β	
  (cm)	
   σx	
  (cm)	
  

CFD	
  result	
   7.28±0.03	
   1.53±0.22	
   9.81	
  

Table	
  1:	
  Fi\ng	
  parameters	
  for	
  the	
  linear	
  func>onal	
  form	
  (	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  )	
  in	
  figure	
  8.	
  	
  	
  x =αΔt +β
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252Cf	
  experimental	
  set-­‐up	
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Fig.11:	
  Californium	
  experimental	
  set	
  up	
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Test	
  results	
  with	
  252Cf	
  source	
  
Raw	
  data	
  for	
  adc	
  and	
  tdc	
  (leR)	
   Raw	
  data	
  for	
  adc	
  and	
  tdc	
  (right)	
  

Fig.12:	
  Californium	
  adc	
  and	
  tdc	
  raw	
  data	
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Test	
  result	
  with	
  60Co	
  source	
  

Ch1	
  (2090	
  V):	
  pedestal	
  leR	
   Ch2	
  (2160	
  V):	
  pedestal	
  right	
  

Fig.13:	
  Pedestal	
  data	
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Mean:	
  155.6	
  
Sigma:	
  7.3	
  
Constant:	
  412.0	
  

Mean:	
  116.6	
  
Sigma:	
  10.5	
  
Constant:	
  350.2	
  



Test	
  results	
  with	
  252Cf	
  source	
  

CFD_accidental_leR	
   CFD_accidental_right	
  

Fig.	
  14:Accidental	
  data	
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Test	
  results	
  with	
  252Cf	
  source	
  

CFD_data_t0_fit	
  (LeR)	
   CFD_data_t0_fit	
  (Right)	
  

Fig.	
  15:	
  Zero	
  base	
  >me	
  of	
  gamma	
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Test	
  result	
  with	
  252Cf	
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Fig.	
  16:	
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Test	
  result	
  with	
  252Cf	
  source	
  
	
  Final	
  neutron	
  energy	
  distribu>on	
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BACK	
  UP	
  

CH1	
  (	
  2100	
  V	
  )	
  TDC	
  vs	
  ADC	
   CH2	
  (	
  2187	
  V	
  )	
  TDC	
  vs	
  ADC	
  

Fig.1:	
  Huge	
  difference	
  in	
  the	
  number	
  of	
  charge	
  entries	
  in	
  the	
  two	
  channels	
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Δt

 
²  Time walk is time shift (  )  depending 

on signal amplitude. 
²  Limits Time Resolution. 
²  Discriminator produces logic output 

signal when charge input crosses 
threshold. 

²  Measured time is time at crossing 
point and happens a little later than 
incidence of particle. 

²  This time difference is Time Walk. 

ΔtClaus &Boris, Particle Detector 2, 417


Fig.12: Time Walk depends on Amplitude 
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