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Development of novel interfacial solid-phase reaction using excitation process
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Trigonal Fe2Si phase was formed at the Fe/amorphous SiOx interface using
low-energy electron irradiation. Pure Si atoms dissociated from the a-SiOx by 75 keV electron
irradiation reacted with Fe. The silicide formation was confirmed at room temperature and at 90 K.
Such a low temperature synthesis of Fe2Si can be attributed to the dissociation of SiOx induced by
electronic excitation, since the 75 keV electron irradiation is below the threshold of knock-on atom

displacement both for Fe and Si. Atomic migration induced by electronic excitation involves
contribution of thermal energy; the amount of Fe2Si formed at room temperature was greater than that
at 90 K. It is inferred that the Si-0 bond is more easily dissociated by electronic excitation in
a-SiOx rather than a-SiO2. The formation of Fe2Si is consistent with the prediction based on the EHF
model for the Fe-Si system. It is possible to selectively form Fe2Si in the electron-irradiated

area at room temperature.
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