TRANSITION A SEMICONDUCTOR – SEMIMETAL IN NANOWIRES Bi1-XSbX INDUCED BY ELASTIC EXPANSION
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The work is devoted to investigation of the thermo and magnetothermoelectric properties of single Bi1-xSbx  nanowires (200nm < d < 5µm) in glass coating under the elastic deformation up to (=2.5% relative elongation in the temperature range 4.2-300K and magnetic field up to 14T.

Nanowires Bi-6at%Sb, Bi-8at%Sb in the not deformed condition are semiconductors with a narrow energetic gap Eg ~ 4meV. For want of elastic expansion of wires the gradual bonding of a sample happens, the resistance decreases more than in 2 times and for want of some significance (к the transition a semiconductor - semimetal happens. The transition was precisely registered with the help of Shubnikov de Haas oscillations. On longitudinal magnito resistance and magnito thermopower such transition is a special case of electronic topological transition Lifshits and is accompanied by anomaly on thermopower near to a transition point. This anomaly was registered and was investigated with the help of curves deformation of   thermopower for want of various temperatures. Calculated up Power factor α2s (where α - thermopower, and (- conductivity) depending on temperature, diameter of wires, magnetic field and expansion.

The work was stimulated by  that now conductors Bi1-xSbx are the best thermoelectric material for n- of a branch for want of 80-100К. Per the last years the large attention is given to quantum wires of Bi and Bi-Sb. The increase of thermoelectric efficiency Z=α2(/α in some times due to quantum dimensional effect would be predicted. As a matter of fact, the elastic expansion of wires because of Bi1-xSbx allows to investigate electrical and thermoelectric properties for want of continuously varying gap Eg and by that to evaluate theoretical development concerning increases Z with a modification of a gap Eg.
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