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Fig.1 Schematic of 16-channel detectors and electronics prototype
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Table 1 Flight time of gamma rays and different neutrons arriving at the detector array

species energy/MeV velocity/(ecm + ns™')  distance/m flight time/ns
Y rays any 29.98 16. 67 55. 60
secondary neutrons(high) 17.10 5. 64 16.67 295.57
D-T neutrons 14.05 5. 14 16.67 324.32
secondary neutrons(low) 11. 80 4.71 16. 67 353.93
D-D neutrons 2.45 2.16 16.67 771.76
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Fig. 2 Front-end electronics circuit before modification
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Fig. 4 OrCAD simulation schematic of the signal receiving circuit
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Fig. 7 Diagram of improved circuit
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Fig. 8 Waveforms for large input signal from oscilloscope
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Anti-saturation improvement of front-end electronics
for neutron detectors array system

Li Feng, Jiang Xiao, Lin Chengsheng, Chen Lian, Liang Futian, Jin Ge
(Anhui Key Laboratory of Physical Electronics, University of Science and Technology of China, Hefei 230026, China)

Abstract: The too strong pulse from a photomultiplier tube, produced by X-rays and gamma rays generated in the ICF ex-
periment, leads to the saturation of the front-end electronics. It impedes normal circuit operation and measurement of the flight
time of neutrons. An improved anti-saturation nonlinear circuit has been put forward and tested on the basis of the front-end elec-
tronics structure and further analysis of its saturation. Simulation results indicate that the improved circuit could introduce great at-
tenuations for large amplitude pulses and pass through small amplitude pulses. The baseline of the circuit can recover within 35 ns.
The experimental test has got the same results as the simulation does. It shows that the improved solution is simple and effective,
and it could ensure the normal circuit operation for input pulses with dozens of volts. Now the circuit has been applied to the front-
end electronics and will be installed on the large neutron detector array of certain large laser prototype soon.

Key words: ICF; front-end electronics; anti-saturation; scintillantion detector





