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A study of size and crystal orientation dependence of thermoelectric properties
for miniaturization
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i _In this research, we have developed a transmission electron microscope (TEM)
specimen holder for in-situ observation that can simultaneously realize structural observation and

I-V measurement by forming a point contact between the thermoelectric material and the electrode. A
flaky thermoelectric material can be placed on a holder and heated from room temperature to about
200 ° C., and the local thermo-electromotive force due to the temperature gradient can be measured.
Since contact is made at a point contact of about 100 nm from the atomic scale, thermal leakage
between the sample and the electrode is almost negligible, and differences in thermoelectric
performance depending on the size and crystal orientation of the material can be clarified from I-V
measurements. This research will lead to the development of materials with high thermoelectric
performance and the development of nanoswitching elements using heat and phonons.
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