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Response function of a ¢Li loaded fast neutron coincidence spectrometer

Masateru HAYASHI, Yukinobu WATANABE, Daisuke KAKU,
Hideki NAKASHIMA and Kenshi SAGARA

"E-mail of corresponding author: watanabe@aees.kyushu-u.ac.jp

We have investigated the response of a ¢Li loaded neutron coincidence spectrometer to MeV
neutrons. The spectrometer has a structure consisting of three 6Li-glass scintillators in a liquid
organic scintillator BC-501A, which can detect selectively neutrons that deposit the full energy in the
BC-501A using a coincidence signal generated from the capture event of thermalized neutrons in the
6Li-glass scintillators. The efficiency and response functions were measured using 4.7, 7.2 and 9.0
MeV mono-energetic neutrons, and were compared with those derived by combination with both
neutron transport calculation in the spectrometer and scintillator response calculation. The
calculation results showed fairly good agreement with the measured ones. Finally, the response
function matrices were obtained for 1 to 10 MeV neutrons.

Key words: MeV-region, BC-501A, ¢Li-glass scintillator, Capture gate, Coincidence spectrometer,
Full-energy absorption, Response function, SCINFUL code, PHITS code
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Fig. 1 Construction details of the coincidence spectrometer (FNS).
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Fig. 2 Block diagram of electronics.



Analog signal

Recoi
) /-\Claptu re

Fast Neutron Window

rTAC start signal

TAC Coincidence Window * |«

Capture Neutron Window : :’—®>rmc stop signal

—_—

ADC Gate

Capture gate
B ]

| S

ADC Input

t\ Recoi
(delayed) k

(delayed analog signal)

>

Delay time

Fig.3 Timing relationship for a typical neutron event.
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Fig. 4 Incident neutron energy spectrum of 7.2 MeV generated
into 0° for the D(d,n)’He reaction at 4.3 MeV, which was
obtained using the unfolding method with the response
matries calculated by the SCINFUL code.
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Fig.5 Two-dimensional plot of light output from the PMT
dynode and the pulse height of the PSD output signal
(upper panel) and the projection plot (lower panel).
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Fig. 6 Distribution of the time difference between the recoil and
capture pulses. The background line corresponds to the

equation of chance coincidence event.
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Fig. 10 Measurement and calculated 0-bias efficiency of FNS for
4.7,7.2, and 9.0 MeV neutrons using capture gate.
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