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Thermoelectric heat conversion based on the Seebeck and Peltier effects generated at
the junction between two materials of type-n and type-p is well known. Here, we
present a demonstration of an unconventional thermoelectric energy conversion that
is based on a single element made of an anisotropic material. In such materials, a heat
flow generates a transverse thermoelectric electric field lying across the heat flow.
Potentially, in applications involving miniature devices, the anisotropic thermoelectric
effect has the advantage over traditional thermoelectrics that it simplifies the
thermoelectric generator architecture. A feature of anisotropic thermoelectrics is that
the thermoelectric voltage is proportional to the element length and inversely
proportional to the effective thickness. We have prepared an experimental sample
consisting of a 10-m-long glass-insulated single-crystal tin-doped bismuth microwire
(D=20 um, d=4 um) [1,2]. Crucial for this experiment is the ability to grow the
microwire as a single-crystal using a technique of recrystallization with laser heating
and under a strong electric field. The sample was wound as a spiral, bonded to a
copper disk, and used in various experiments. The sensitivity of the sample to heat
flow is as high as 10 V/W with a time constant s of about 0.5 s. Polycrystalline Bi films
with a thickness of 2-5 um were deposited on the mica support by the vacuum
thermal evaporation method. Experimental samples of heat flux sensors were made
on the basis of recrystallized Bi films under laser heating and in a strong electric field.
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