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Abstract

In the development of satellite onboard equipment for space development, test using protons in a wide energy range from
several MeV to several GeV is crucial. However, there are few accelerator facilities in the world that can supply protons in
the energy range above 400 MeV. In Japan, J-PARC is the only facility to be applied this purpose. The use of protons in
space development is extremely high, space agencies have had strong requests for testing onboard satellite cosmic ray sensors.
However, the requirement of high-stability operation at J-PARC makes it difficult to integrate the test equipment into the vacuum
chamber. It is also difficult to obtain the weak beam required for the test. For this reason, we developed a method using protons
scattered at the beam window and started testing the sensor in collaboration with JAXA and NICT. Since data on beam scattering
is important but scarce in proton accelerators, we have started measuring the data as Double Differential cross section (DDX).
Also, we plan to proceed to built Proton Beam Irradiation Facility at J-PARC to adapt the requirement of space uses’ to test
Single Event Effect (SEE). In this facility, a laser charge converter will be used to extract a weak beam from the high-intensity
400 MeV H™ beam of LINAC. Degrader will be used to provide a proton beam with the energy required by the user.
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Figure 1: Birds-eye’s view of the proton beam irradiation.
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Figure 2: Relative yield and energy spread of protons in the
tungsten degrader along the beam direction.
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Figure 3: Relative yield and energy spread of protons as
a function of extracted proton energies for the tungsten de-
grader.
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Table 1: Plastic Scintillators Used in the Experiment
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dE1 10 325 151
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dE4 200 245 302
dES 400 385 432
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Figure 4: DDX of Al(p,xp) reaction obtained by the present
experiment compared with another experimental data [19],
calculation with PHITS using INCL-4.6 and JQMD, and
FLUKA.
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Figure 5: Comparison of angular distribution of elastic cross
section by calculations for 1- and 3-GeV protons.
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