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After exposing the silver thin film to water vapor in a vacuum deposition

apparatus, the aluminum nanolayers were deposited and an environmental test was conducted. As a
result, the roughness was larger than that of the multi-layer film without water vapor exposure
history, but the degradation was sufficiently prevented compared to that of the single-layer film.
In addition, environmental tests were conducted by introducing water vapor and oxygen in a vacuum
after silver deposition, and the results showed that the roughness of the samples was largest in a
mixed water vapor/oxygen atmosphere, followed by a water vapor atmosphere. Therefore, the effect of
the coexistence of oxygen is significant in high humidity tests in air. The effect of gases during
sputtering deposition was examined, and found that there were differences in resistivity, but no
effect of gas species was observed in durability.
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