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A new fluorescent nuclear track detector (FNTD) based on
single crystalline diamond was developed for precise visu-
alization of individual tracks of heavy ion particles. Since
numerous atomic vacancies are formed in trajectories of
charged particles, nitrogen-vacancy (NV) center, pair of
nitrogen and atomic vacancy in diamond substrate, is cre-
ated in the region along the ion tracks. Since the NV center
emits bright red fluorescence under green laser excitation
at room temperature, it is possible to realize FNTD using
single crystalline diamond. In this report, we show sev-
eral examples of observations of nitrogen and osmium ion
tracks visualized by NV centers using home built confocal

fluorescent microscope.

Keywords: diamond, NV centers, FNTD, heavy ion track
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3. Creation of NV centers by thermal

N 4. Confocal Microscope Observation
Annealing procedure

Figure 1. Schematic illustration of fluores-

cent nuclear track detection based on diamond.
Atomic scale defects are created along heavy
ion trajectory. These defects are diffused during
post annealing process and coupled with nitro-
gen impurities. lon tracks are visualized by the
distribution of NV centers observed by confocal
fluorescent microscope.
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Figure 2. Schematic illustration of home-built confocal microscope. Several pictures of key compo-

nents are also shown in figure.
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Figure 3. Observation example of a single NV
center in a standard specimen using self-made
confocal microscope.
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Figure 4. Examples of cross sectional photon intensity distribution of single NV centers obtained in

XY scan and XZ scan. The value of full width at half maximum was used for the evaluation of the

spatial resolution of confocal microscope.
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Figure 5.  An example of confocal fluorescent
microscope image of 490 MeV Os ion tracks in
diamond. Os ions are irradiated vertically to the
diamond wafer. XZ scan was demonstrated per-
pendicular to the wafer of diamond where ion
trajectories are visualized as horizontal line.
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