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Surface modification of Ag nanoparticles and their substrates for high sensitive
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First, the mechanism of deformation of fused and synthetic quartz glass
caused by high-energy ion beams has been clarified. This is due to the densification caused by the
increase in the number of three-membered ring structures of Si0O4 tetrahedrons. The degree of
deformation depends on the nuclear energy deposition given by the high-energy ions. Second, the VOC
vapor response of Ag NP aggregates has been improved by ion irradiation and thin platinum layer
deposition on them. Third, the site-selective growth of freestanding single-crystalline Au NWs at a
low temperature (approximately 573 K) by pretreating a silicon substrate with low-energy ion beams,
followed by thermal evaporation of Au, has been demonstrated. Using this method, Au NWs with aspect
ratios up to 1000 or more, that is, 50-200 nm in diameter and lengths ranging from several hundred
nanometers to approximately 100 p m, can be fabricated.
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Figure 2. Dependence of density change rates of
vitreous silica on nuclear energy deposition Sn. Open
circles and squares are cited from [2]. The solid line is
a guide to the eyes.
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Figure 3. Raman spectra of pristine and irradiated
synthetic silica samples. Fluence incleases in order
from the bottom to the top.
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Figure 4. Near UV absorption spectra of pristine
and irradiated synthetic silica samples. Fluence
incleases in order from the bottom to the top. The
absoption centerd at 5.9 eV corresponds to Si
dangling bond (E’ center) [3].
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