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Firstly, controls of Na contents and distributions in group IV clathrate
films were conducted by applying electric field. Reductions of Na contents in the entire clathrate
films were confirmed, however, local reductions of Na contents at the films were not observed.
Secondly, the formations of electrodes on the films were conducted. When Ag were used as the
electrode material, ohrmic I-V characteristics were appeared while Al showed higher resistance in
several order. This is suggesting that Al and Na formed insulating compound between the clathrate
and electrode films. The 1-V characteristics of clathrate films with reductions of Na contents using

a long vacuum annealing showed an increase of current by photo-irradiation. The photo-absorption
spectra were analyzed to understand the fundamental absorption edge.
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