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Improvement of thermoelectric properties by use of impurity states, and
development of new high-performance thermoelectric materials
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13,300,000

Si-Ge 1 at.% Fe
1 at.% Au

In this project, we tried to improve the performance of thermoelectric
materials using the impurity states produced by dilute impurity elements under the condition of
strongest scattering limit of conduction electrons.

We employed Si-Ge system as one of the typical thermoelectric materials, and found that 1 at.% Fe
possesses a potential to greatly increase the magnitude of dimensionless figure of merit of n-type
samples. Tiny amount of Au and Ni, which is less than a few at.%, were also found to improve
thermoelectric performance of p-type Si-Ge.The strategy, with which we successfully improve the
thermoelectric performance of Si-Ge, was also used for other thermoelectric materials, such as
s}lver chalcogenides, and its validity was confirmed by the increase of their dimensionless figure
of merit.

We stress here that the our newly proposed strategy to develop a high-performance thermoelectric
materials should lead to the practical use of thermoelectric generators.
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