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LIGHT SENSOR/RESISTANCE CHANGE AT SURFACE/PEROVSKITE METAL

OXIDES

Most of common light sensors are made of narrow-bandgap semiconductors
which are sensitive to visible light but opaque. In this work, we are interested in wider
bandgap metal oxides: potassium tantalate (KTaOs) and strontium titanate (SrTiOz3),
which are sensitive to ultraviolet light and also transparent. From our study, we found
that the resistances of both KTaOz and SrTiOz could decrease as much as 3-4 orders of
magnitudes under exposure to focused sunlight. And, these resistances under ambient
pressure would change back quickly after stopping the exposure. From additional study,
we found that the resistances would also change in a similar way under exposure to
synchrotron light but the recovery rate was much slower under vacuum condition.
However, this recovery rate could increase largely by increasing the oxygen pressure.
This finding suggests that the change in resistance occurs mostly due to the oxygen
vacancy induced by the exposure to ultraviolet light. By looking at the electronic
structure, it suggests that these oxygen vacancies induce two-dimensional electron gas
at the surface which will make the resistance lower.

We then use the above mechanism to make light-sensor prototype. The

prototype is made of SrTiOs crystal with electrodes made by using metal-evaporation



I

technique and then this sample is connected in series with a proper resistor and a battery.
The voltage output of this prototype is around 5 V when the device is exposed to the
light of a 405 nm laser and the voltage output is 0 V when there is no light. These

outputs of 0 and 5 V can be used as digital off-on signals.

School of Physics Student’s Signature

Academic Year 2012 Advisor’s Signature

Co-advisor’s Signature






