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Related to photointelligent synthetic materials, two novel photoresponsive systems utilizing
photochemical and electrochemical technigues are presented.

In the first, we have succeeded in obtaining visible light sensitive photochromism using MoQ;,.
Pretreated MoQO,3 vacuum evaporated thin films, which were slightly blued by cathodic polariza-
tion in a nonaqueous electrolyte {electrochromism), showed strong color enhancement when
irradiation in air by visible light. These films could be easily erased by anodic polarization in a
nonaguenous electrolyte, with the coloration~decoloration process being reversible. This is in
contrast to thin films which are blued in advanced by the band-gap irradiation in air, where a
response to visible light irradiation does not occur. The MoQ; films is believed to change to an
intermediate metastable state during the electrolytic pretreatment which is then converted by
visible light into stable molybdenum bronze.

Second, we have studied the photoelectrochemical behavior of several amphiphilic azobenzen
derivatives (ABD) in assembled monolayer films and reported a unique route-specific hybrid
phenomenon. The phenomenon is based on the following two observations: 1) ¢is-ABD in the
monolayer film is reduced to hydrazobenzene {(~NH-NH-) {HBD} at substantially more anodic
potential than the trans isomer, 2) HBD is reoxidized only to frans-ABD and not to cis-ABD.
These three states are linked together and thus can from a new memory system. For information
storage, two means are possible. One is not limit the illumination area of the frans to cis
isomerization with a focused laser beam; however, the storage density is limited by the optical
diffraction limit of the laser spot (~18® bits/cm®. The other way is localized the electrochermical
reduction area using a microelectrode controlled by scanning probe techniques. With this means,
much higher density is expected (~10'? bits/cm?®).
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