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Power factor estimation of Bi microwire array in a magnetic field
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Abstract

Microwire array samples having a diameter of 2, 6, 10, and 25pm were fabricated and a Bi
polycrysatalline bulk sample was also prepared. Seebeck coefficient (a) and resistivity (p) of
all the samples were measured under magnetic fields of 0-2 T at temperatures of 50-300 K.
The magnitude of absolute value of the Seebeck coefficient and the resistivity were increased
under magnetic fields, and power factor (PF) expressed by a2/p was estimated. It was shown
that the PF has a maximum value (PF(Bpeax)) at an optimum magnetic field (Bpeak). Then, the
magnitude of Bpeak was increased with increasing aspect ratio, which defined a wire length
divided by a diameter. Improvement ratio of PF (PF(Bpea)/PF(0)) in the magnetic field didn’t
improve in below 200K using the bulk sample. On the other hand, the ratio improved in
measured temperature region on all prepared microwire array samples. PF(Bpeak)/PF(0)
achieved more than 1.5 times using a diameter of 6um microwire array which had a highest
mobility in the prepared samples. It was found that not only high aspect ratio like the
microwire array sample but also high mobility make it possible to improve the power factor
in a magnetic field.
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Fig. 2 Schematic diagram and SEM photograph
of microwire array
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Fig. 3 A series of fabrication method of
microwire array

Table.1 Specifications of prepared samples

Sample name || Bulk 025um ¢10um o6pum-A | ¢6um-B o2um
Microwire | Microwire | Microwire | Microwire | Microwire

Configuration | Bulk array array array array array

025um ¢10um dopm dopm o2pm

Length[mm] || 6.09 0.94 0.99 0.99 1.0 0.98
Width[mm] | 2.03 2.66 2.04 2.03 1.65 1.46
Depth[mm] 2.01 1.41 1.34 1.43 1.57 1.45
Aspect ratio 3.0 37.6 99 165 167 491
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Seebeck coefficient
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Fig. 6 Magnetic field dependence of the
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Fig. 8 Temperature dependence of
improvement of the power factor
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