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[Abstract] Hydrogen introduction is a powerful method to control physical properties of
materials. However conventional methods of hydrogen introduction are limited to a few
materials and need very long time to introduce a large amount of hydrogen. We have focused
on the hydrogen molecular ion irradiation as an efficient way of the hydrogen introduction.
Previously, we have introduced hydrogen atom into a ZnO thin film by our home-made
hydrogen ion beam apparatus for the first time. Irradiation effects were studied under
low-temperature irradiation by in-situ variable-temperature electrical resistivity measurements.
Previously we observed an unexpected hysteresis of resistivity by subsequent heating after
irradiation at 50 K. In this study, ZnO thin films were irradiated with hydrogen and deuterium
molecular ion at 4 K respectively. Large isotope effect on the hysteresis was successfully
observed. This strongly indicates that the hysteresis is caused by hydrogen migration.
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Fig. 2. Hy," and D," irradiation effects on resistivity of ZnO thin



