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Abstract

The NEutron Detector Array (NEDA)? is designed to be coupled to gamma-ray spectrometers to enhance the sensitivity of the setup by
enabling reaction channel selection by counting evaporated neutrons?>. This poster presents the implementation of a Double Trigger
condition system for NEDA, allowing for improved acquisition of neutrons and reducing the number of gammas acquired. Two
independent triggers are generated: one is based on Charge Comparison (C.C.) and another on Time-Of-Flight (TOF). These trigger
modes are combined using OR and AND logic, offering four distinct trigger modes. This study shown that most detected neutrons are
preserved with AND mode, and the total number of gammas is significantly reduced. On the other hand, the OR trigger mode allows
Increasing the selection of neutrons, compared to the C.C. trigger mode. In addition, it is demonstrated that if the OR mode is selected,
the online C.C. trigger threshold can be raised without losing neutrons.
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Figure 1. Event distribution using C.C. trigger mode. Figure 3. Event distribution using AND trigger mode. and by trigger mode compared to no trigger condition.
Threshold C.C. online -> 0.19 Threshold C.C. online -> 0.30
0 ; 8 = E 0 i 8 N 3 100% 100%
0.7 ) 0.7 —~E—10 90%\/ 90% /
206 | 2206 | = e
g05 " Zos o
Shel 694
00.3? 10 0'0.3 20% 20%
0.2F 0.2 P e e . ]
O‘Ij— 01 CcC AND OR CcC AND OR
s ¢ AR 1 T ————————————— e & Neutron ~¢- Prompt gamma Uncorrelated gamma
POO 16_0 18f0 I'Z%O 2 240 260 PO 0 140 160 180 200 220 240 260 Figure 7. Percentage of events acquired compared to acquisition
Time-Ot-Flight (ns) Time-Of-Flight (ns) without trigger condition using different C.C. thresholds (0.19
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Conclusions
e The AND trigger mode is useful in experiments where the data acquisition system requires a low level of trigger request.
 The OR trigger mode is useful for detecting low energy neutrons.
e The OR trigger mode allows to increase the C.C. threshold avoiding losing neutrons.
e The double trigger condition system for the NEDA represents a significant advancement in enhancing the capabilities of
spectrometry setups, improving the precision and accuracy of reaction channel selection.
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