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Abstract By irradiating the nuclear material SiC, the characteristics of continuous wide energy spectrum, short
pulse and high instantaneous current intensity of the laser-accelerated proton beam have been characterized. The
SiC samples were placed at a distance of 4 cm from the target. The 300 shots proton beams were irradiated with a
continuous wide energy spectrum proton beam of 1-4.5 MeV, which satisfied the exponential energy spectrum
distribution. The surface and cross-section Raman characterizations showed that the intensity of the SiC scattering
peaks after irradiation were reduced. The overall trend of Raman cross-section measurement was consistent with
the depth of the distribution of energy loss by SRIM simulation. Thus, the experimental characterization of laser-
accelerated proton beam with continuous energy distribution was realized. In addition, experiments showed that the
short pulse characteristic of the laser-accelerated proton beam could produce a relatively high instantaneous beam
current density on the SiC surface. The ultra-fast wide energy spectrum irradiation provides a possibility in simu-
lated reactor neutron irradiation.

Key words laser-accelerated proton beam; SiC; wide energy spectrum; Raman cross-section measurement; short
pulse
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Fig. 1 Schematic diagram of laser-accelerated
proton beam irradiation of SiC
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Fig. 2 Optical micrographs of SiC under different irradiation distances
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Fig. 3 Energy spectrum of laser-accelerated proton beam
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Fig. 4 SRIM simulation of the energy loss distribution of
laser-accelerated proton beam with an exponential
energy spectrum
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Fig. 5 Schematic diagram of SiC Raman surface
and cross-section measurement
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Fig. 6 Raman scanning mean intensity distributions on the
surface of the pristine, 150 and 300 shots irradiated
SiC samples
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Infrared absorption (a) and reflectance spectra (b) of the original unirradiated sample and 300 shots irradiated SiC sample
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