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Development of Pulse Alpha-Ray Time-of-Flight Detector
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Abstract: The hydrogen-boron nuclear reaction is a clean fusion reaction that does not produce
neutrons. During the fusion process, a large number of alpha particles are generated, and the yield
of alpha particles is a key parameter for measuring the degree of fusion. In order to accurately
measure the alpha particles of the hydrogen-boron nuclear reaction in boron plasma under
laboratory conditions driven by laser-driven high-current proton beams, a pulsed alpha-ray
detector based on the time-of-flight method was developed. The detector mainly consists of a thin

plastic scintillator, an optical fiber bundle, and a gated MCP-PMT. It converts the energy



spectrum of alpha particles into time spectrum. By recording the change in luminescence intensity
of the scintillator, the intensity of the alpha rays as a function of energy is obtained. The
developed detector has been applied in the hydrogen-boron nuclear reaction experiment conducted
on the Shenguang-III device. The experimental results show that this detector can obtain high
signal-to-noise ratio alpha particle signals under strong interference gamma rays. Compared with
the CR-39 solid track detector, it has the characteristics of fast data acquisition and accurate
inversion of energy spectrum information.

Keywords: Pulsed alpha-ray; Time of flight; hydrogen-boron nuclear reaction; Gated MCP-PMT;
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