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Synthesis of novel materials in an electronically-stimulated nanogap
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We succeeded in visualizing the phenomenon in which the surface structure of
the biased gold, palladium, and platinum nanogap electrodes changes at atomic scale in gases by
environmental transmission electron microscopy. The atomic arrangement on the electrode surface was
disordered, and the atoms moved from the positive electrode to the negative electrode via field
evaporation. We observed the phenomenon in which nanostructures of oxides and nitrides form and
disappear on the nanogap electrode surface. Through simulations of the electric field and surface
charge formed near the tip of a nanogap electrode, we found that the atomic and molecular dynamics
on the nanogap electrode surface are correlated with the electric field strength.
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