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Development of single-photon emitters using neutrons from a compact nuclear fusion reactor
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Single photons are regarded as promising quantum carriers in the field of quantum information science. Therefore, the

development of highly controllable and stable single-photon emitters has become increasingly important. In this study, we

focused on single-photon emission originating from atomic defects in Silicon carbide (SiC) crystals. To induce these types

of defects, 4H-SiC chips were irradiated with neutrons using a compact nuclear fusion reactor. Photoluminescence from the

atomic defects was observed using a confocal laser scanning microscope, and emission characteristics indicative of single-

photon emitters were detected. This result indicates that single-photon emitters can be formed via irradiation with 2.45 MeV

monochromatic neutrons generated by nuclear fusion reactor. Future work will focus on identifying optimal sample

conditions, improving detection methods, and investigating the most suitable neutron irradiation energies for efficient defect

formation.
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Figure. 1 Schematic diagram of t a small-scale fusion reactor
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Figure. 2 Schematic diagram (a) and photograph (b) of a

confocal laser microscope
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Figure. 3 Luminescence originating from atomic defects in
SiC carbide
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