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Design of a novel multi-scale solid phase reaction process by electronic state
control
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We attempted to produce a novel multi-scale solid phase reaction process by
combining electronic excitation and localized surface plasmon resonance (LSPR). When the dose of
the irradiated electron (75 keV) is below the threshold (about 10 to the 23rd power e/m2), lattice
expansion of Cu and Au nanoparticles, possibly induced by LSPR, was detected during the laser
irradiation with wavelength of 532nm, while metal silicide was not formed. On the other hand, when
the dose exceeds the threshold (about 10 to the 26th power e/m2), metal silicide was formed only by
75 keV electron irradiation. It was found that supply of Si by dissociation of amorphous Si02 is
indispensable for the progress of the interfacial solid phase reaction.
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