Measurement of Seebeck effect (thermopower) at high pressures
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     This work reports details of a technique permitting in-situ measurements of Seebeck effect (thermopower) under almost continuous variation in pressure to 30 GPa. This technique seems to be promising in several fields. 
     First, for a search for excellent high-pressure thermoelectric materials, i.e. materials which exhibit a significant improvement in their thermoelectric efficiency and figure of merit under compression. Normally, thermoelectrics are narrow-gap materials, and applied pressure tunes their band structure and thereby ‘optimizes’ their performance. 
     Second, for a careful examination of pressure-induced phase transitions and electron band structure of high-pressure phases. Since the thermopower is a differential technique (contrary to the electrical resistivity which is an integral effect of different electron bands) it is very sensitive to changes in electron band structure. 
     Third, for geophysical goals. If Seebeck coefficient of the basic earth-constitutive materials (spinels, magnesiowustite, silicates, etc.) is measured as a function of pressure and temperature, then one can construct a map of the conductivity types (n- and p-) in the Earth’s interiors. Furthermore, one can infer a model of distribution of electrical voltages in the Earth.
     Several examples of the technique application are displayed. They include: i) materials for ‘calibration’ (lead, gold, and others), ii) thermoelectrics (Bi2Te3, PbTe), iii) semiconductors (silicon, germanium, InSb, ZnO, manganites), and iv) iron oxides (Fe3O4 and FeO).
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