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Measurement Techniques of Thermoelectrics Properties for Nanowire
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We have developed measurement techniques of thermoelectric properties for Bi nanowire encased in quartz
based on the measurement for bulk thermoelectric materials. Though internal impedance of the nanowire would be
increased due to its narrower wire diameter, 4-wire probe measurement has been required to obtain the proper
evaluation. Therefore, nano-fabrication techniques using dual focused-ion-beam apparatus have also developed to
make suitable electrical contact on the side of the nanowire locally. As a result, we are able to introduce 4-wire probe
measurement for the nanowire to estimate the physical properties in generalized Ohm’s law even if internal impedance
of the nanowire is large.
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Fig.1 Schematic diagram for Seebeck coefficient measurement
of general bulk thermoelectric material. T.C. means
thermocouples.
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Fig.2 Schematic diagram for Seebeck coefficient measurement
by differential thermocouple. T.C. means thermocouples.
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Fig.3 Schematic diagram for resistance measurement by
4-wire method of general bulk thermoelectric material.
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Fig.7 Cross section image between edge of Bi thermoelectric
nanowire element and 2-layer thin film metal electrode.
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