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Development of high-resolution visualization method for single-ion tracks by taking advantage of
polymer cross-linking reaction
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Abstract

High-resolution visualization method of single-ion tracks has a critical role in nanofabrication techniques. In this
study, the high-resolution visualization method of single-ion tracks without etching was developed, taking advantage of
the formation of a bulky cross-linked structure induced by ion beam irradiation. The irradiated part of the film swelled as
a peak. The ion-track scars were detectable at a nanometer scale by atomic force microscopy. This method could easily
distinguish each scar of the charged particle, and is suitable for the visualization of the penumbra region in a single-ion

track with a high spatial resolution.
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Figure 1. AFM image of irradiated PAA-MBAAM
film with a 6.0 MeV Cg" after exposure to water
vapor for 3 min.
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Figure 2. AFM image of irradiated PVP-MBAAM
film with a 490 MeV '°20s3** after exposure to water
vapor for 3 min.
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Figure 3. AFM images of (a, b) poly(4-
chlorostyrene) and (c, d) TPD films with irradiation
with ion beams. (a, c: 490 MeV 205" b, d: 6.0
MeV C6()+)
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