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Compact Helical Device (CHD), which is the upgrade of Compact Helical System (CHS), is 

scheduled to be operated from late 2026. Research on the excitation mechanism of 

magnetohydrodynamic (MHD) instability and its effect on plasma confinement is the one of the 

research targets. In CHS, excitation of MHD instability due to the suprathermal electron was observed. 

However, the excitation mechanism as well as suprathermal electron energy and spatial distribution 

were not fully understood yet [1]. To understand the energy and spatial distribution of suprathermal 

electrons in CHD plasmas, we are now designing hard X-ray spectrometer array. 

The hard X-ray spectrometer consists of multichannel collimator, 16 scintillation detectors, and a 

fast data acquisition system. We designed 300 mm (width) × 300 mm (depth) × 800 mm (height) 

multichannel collimator with 16 holes made of ~800 kg lead based on the three-dimensional radiation 

transport calculations. For hard X-ray scintillation detector, we chose a leading-edge LaBr₂.₈₅Cl₀.₁₅:Ce 

(LBC) scintillation detector characterized by its high weight density, high brightness, high energy 

resolution, and fast decay time. Note that the fast decay time provides high time resolution 

measurement required for fusion plasma experiments. We compared energy resolution and decay 

time with commonly used scintillators, including NaI:Tl, CsI:Tl, LaBr3:Ce, CeBr3, and high-

resolution Gd₃(Ga,Al)₅O₁₂:Ce (HRGAGG) using calibration gamma-ray sources. Compared with 

traditional scintillators such as NaI:Tl, CsI:Tl, the LBC scintillator has superior energy resolution and 

faster decay time. For the data acquisition system, we developed 12 bits with 2.5 GHz sampling rate 

data acquisition system which outputs the timestamp, waveform, and charge integral of each pulse. 

We will present the detail of hard X-ray spectrometer array for suprathermal electron measurement 

in CHD. 
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