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Super high resolution imaging of high energy ion track on diamond
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We examined whether diamond can be used as fluorescence nuclear track
detector (FNTD). The measurement principle is as follows. When diamond is irradiated with heavy
ions, vacancies are created. After high temperature annealing, vacancies combine with nitrogen
impurities, and nitrogen-vacancies (NV) centers are created. Since just one NV center can be
detected, the high-resolution image of the ion track is observed. From the experimental results, it
was found that the most suitable conditions for observing the ion track is following; the nitrogen
impurities should be ranging from several tens to several hundreds ppb, and the annealing
temperature and time are needed to be high (1200 degree centigrade) and short (10 minutes).
Successful observation of tracks with resolution exceeding the diffraction limit using Stimulated
emission depletion (STED) microscopy. We concluded that the diamond can be utilized for super high
sensitive FNTD.
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