Quenching-Factor Determination for (n,p) and (n,α) Reactions in CLYC Using KRISS Mono-energetic Neutrons
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Cs2LiYCl6:Ce (CLYC) scintillators enable neutron-gamma discrimination through pulse-shape discrimination (PSD) [1-2]. In addition, for fast neutrons in the few MeV ranges, neutron-induced charged-particle reactions in CLYC provide signals whose amplitudes scale with neutron energy, making the detector suitable for neutron spectrometry. 

We measured mono-energetic neutrons generated at the Korea Research Institute of Standards and Science (KRISS). The facility uses an electrostatic accelerator to accelerate deuterons and produces mono-energetic neutrons via the D(d,n) reaction on a TiD target [3]. Deuteron energies of 150 keV and 200 keV were used, and neutrons of various energies were measured by changing the measurement angle from 0° to 149° with respect to the beam direction. The CLYC detector was calibrated using gamma-ray sources to establish the electron-equivalent energy scale. Mono-energetic neutrons over multiple energies were measured using the CLYC detector. Based on the measured results and the gamma-ray calibration, quenching factors for the (n,p) and (n,α) reaction channels in CLYC were derived. 

In this presentation, we will report the measurement of mono-energetic neutrons at various energies using CLYC and discuss the detector characteristics inferred from these results.
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