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PHITS Monte Carlo Code and the algorithm searching for a first recoil-proton on
captured image

Hideki TENZOU, Natsuki MANABE, Tomoki FUJITA

Synopsis

Recoil proton method has potential to develop the high-energy neutron detector with good efficiency.
Tetramethylsilane (TMS) has 12 hydrogen numbers per a molecule. Recoil proton method needs the information
about scattering angle of recoil proton in order to analyze the incident neutron energy. We have a plan to use T
cameras to obtain its scattering angle by means of capturing scintillation images in a Nal (TI) detector. Neutrons
over 100 MeV cause non-elastic reaction between incident neutron and a target proton, neutron-nucleus reaction
and transportation of generated ions by nucleus-spallation. PHITS (Particle and Heavy lon Transport code
System) Monte Carlo simulator can simulate all those reactions and save all information of reactions to hard disk
as a file with a binary format. In this report, we calculated energy spectrum distribution in the TMS detector for
up to 400MeV incident neutron by using PHITS. We estimated energy spectra for different mediums H,, Nal (T1),
MgH, and CH, to compare with TMS. We also describe our new algorithms to find scattering angles simulated by
PHITS code and compared with a conventional Hough method. We confirmed elastic collisions in TMS up to 400
MeV so that TMS is the most suitable for the material of recoil proton generator. We also show that our new
algorithm can find correct scattering angles most fast.
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