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Gated Microchannel-Plate Photomultiplier Tube for Laser-fusion Neutron

Detection
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Abstract: In the fast ignition experiment relevant to the inertial confinement fusion, fast electrons
generated by high-energy picosecond laser pulses are used to heat the highly compressed plasma
to realize the hot-spot ignition. The fast electron heating process will produce a large amount of
high-energy and high-intensity pulsed gamma rays, resulting in serious saturation of the
current-type neutron time-of-flight detector, which brings great difficulties and challenges to the
precise measurement of fusion neutrons. A series of high performance gated microchannel plate
photomultiplier tubes (MCP-PMT) have been developed in Xi 'an Institute of Optics and Precision
Mechanics of CAS and applied to Double-cone Ignition (DCI) laser fusion experiment performed
in SGII Upgrade laser facilities. The results show that the scintillation detection system equipped
with high performance MCP-PMT can effectively measure fusion neutrons with strong
background of high-intensity gamma ray flash.
Keywords: Gated Microchannel Plate Photomultiplier Tube (gated MCP-PMT); Neutron

Time-of-flight Detector; laser fusion; fast ignition; Fusion Neutron
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