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Abstract

Injecting high-energy heavy ions in the electronic stopping regime into solids can create cylindrical damage zones
called ion tracks. However, the tracks are formed in some materials only but not in all the materials. The propensity for
tracks to form strongly depends on the properties of the solids: In general, the propensity is higher for insulators and lower
for metals, although there are many exceptions. One notable exception was diamond: This insulator was irradiated up to
the Bragg peak maximum using GeV uranium ions, but the tracks have never been observed. Here, we report, to the best
of our knowledge, the first observation of the ion track formation in diamond under Cgo ion irradiations between 2 and 9

MeV.
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Figure 1. Bright field TEM images of ion tracks in
diamond irradiated with 9 MeV Cego?" ions. Top-view
images with tilting angle of (a) 0° and (b) 30° from the
surface normal. The Cg ion irradiations were
performed with an incident angel of 7° from the normal.
Side-view images are shown in (c) low and (d) medium
magnifications. Thick black layers in (c) and (d) are
deposited Pt films as surface markers.
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Figure 2. Track areal density N (tracks/cm?) was
evaluated from TEM images and plotted by blue circles
for each ion energy. Red squares indicate the corrected
areal density for the track overlapping. The areal density
of the impinging Cso ions is shown by a horizontal broken
line.
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