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NEDA nymph 
 
Zeus’ “babysitter” 
 
(480 B.C., British 
Museum) 
 

NEDA River 



WHAT WAS THE SCOPE BEHIND 
THE FIRST “TEST-DRIVE” ? 

 
 Characterize the NEDA prototypes (BC501A & BC537       deuterated). 

How? 
 By studying the discrimination between neutrons & g rays, via Pulse-

Shape Analysis. 
 
 By using Analog Electronics, as the basis, and do it like in the 21st 

Century (i.e. Digitally). 
 
 By testing different PSD algorithms & Fine-Tuning them. 
 

But, First… 
 Design, Assemble & Build the Prototypes. 
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ASSEMBLING A PROTOTYPE 
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DESIGNING & MANUFACTURING 
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NEUTRON DETECTOR:TA-DAAA!!! 
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STEP 1: 
Couple’em 

STEP 2: 
Cover’em 

STEP 3:  
Screw’em  



LET THE TESTIN’ BEGIN… 
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DATA Acquisition , Online Analysis & Visualization : GASIFIC Software 

Courtesy of J. Agramunt  IFIC-CSIC (University of Valencia, Spain)  

Directly Digitize the Pulses 

Analog ZCO & TOF 



STRUCK DIGITIZERS 
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 STRUCK SIS3350 DIGITIZER 
(500 MS/s, 12-bit, 4 Channels) 

 STRUCK SIS3302 DIGITIZER 
(100 MS/s, 16-bit, 8 Channels) 



A SOURCE OF neutrons & g’s 
MIGHT ACTUALLY DO THE TRICK! 
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252Cf Source with 
an Activity of 2.1 
MBq. 
 

Used a 3” x 3” BaF2, 
as a time reference,  
and  recorded data 
in coincidence with 
BC501A/BC537. 
 

Distance = 50 cm 
between source and 
detectors. 

O. I. Batenkov et al., 
INDC (NDS)-146 (1983) 

BaF2 



TEST THE neutron-g 
DISCRIMINATION (ANALOG) 

How? 
 Different pulse shapes,  

for different ionizing 
particles (tail). 

 Use the Zero Cross-Over 
(ZCO) method, in PSD 
electronics. 

 Signal is shaped to 
bipolar & the zero 
crossing is extracted. 

 Usually apply 2-D gates, 
with TOF, for clean 
separation. 
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 DISCRIMINATION 
ALGORITHMS (DIGITAL) 
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Two types of algorithms:  
 One is based on the Charge Comparison (CC) method: “Slow-to-

Fast Ratio”, where the charge in the slow component is integrated 
& compared to the charge in the fast. 

  
 One is based on the ZCO method: “Integrated Rise Time” (IRT), 

where the pulse is integrated and the RT is extracted from the 
time difference between 10% & 72% of the height.    

 

IRT  CC  

10% 

72% 
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QUALITATIVE RESULTS 
(PROCATARCTIC) 
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PROCATARCTIC (cont.) 

DIGITAL IRT 

DIGITAL CC 

ANALOG ZCO 
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Digital 
discrimination 
works, but 

the 
algorithms 
need to be 
fine-tuned! 

So… 
To be 

continued. 



HOW TO QUANTIFY THE RESULTS ? 
FIGURE OF MERIT (FOM) 
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gamma 

neutron 

R. A. Winyard et al., Nucl. 
Instrum. Meth., A95:141, 1971 

An increased value of the FOM 
 corresponds to a better  
neutron-g discrimination. 



QUANTITATIVE RESULTS 
(PROCATARCTIC) 
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BC501A 

BC537 



NEXT STEPS… 
• X-Talk measurements (July 2011). 
• Test new HAMAMATSU PMT’s with high Q.E (first 

buy them)…Sometimes, brand-new is better than 
“brand-old”. 
 
 
 

 
 

• Investigate the optimal sampling frequency.  
• Fine-Tune the digital algorithms, to achieve the 

best neutron-g discrimination. 
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NEDA COLLABORATION 
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