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Patterning technique for nanoparticles using a focused electron beam
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The conditions of electron irradiation were investigated to fix
nanoparticles on a substrate. By simulating the motion of electrons incident on a Au particle and
the substrate by the Monte Carlo method, it is suggested that the range in which the particles are
fixed is determined by the range in which the electrons are scattered in the substrate. As the
scattering range greatly depends on the accelerating voltage of the electrons, it is effective to
lower the accelerating voltage in order to produce a fine pattern.

In addition to metal nanoparticles, it is also found that even inorganic nanoparticles can be fixed
in the same manner. We have succeeded in producing a fine and complex pattern of inorganic
nanoparticles, which have an electrochromic property. It is found that the electron dose is
important, in order not to break the electrochromic function of the inorganic nanoparticles.
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