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     The thermoelectric power (TEP), S, and electrical resistance, R, of single bismuth nanowires have been measured in longitudinal magnetic fields up to B = 20 T at temperatures 4 ( T ( 25 K. We found that the pure Bi samples with diameters d = 200 ( 50 nm and residual resistance ratios RRR = R(0,300K)/R(0,4.2K) = 2.5 - 4.1 exhibit very large values of zero-field thermopower (about + 110 (V/K at 25 K), which is dominated by diffusion (S ( T) with no phonon drag being evident. The TEP stays positive over the whole temperature and magnetic field ranges investigated. The positive sign of the diffusion TEP suggests that hole carriers dominate the conduction mechanism in pure Bi nanowires at low T. Using the measured values of S and resistivity ( ( 100 (((cm, we obtained the large values of the thermoelectric power factor S2/( ~ 100 (W/cm(K2 at T ≈ 25 K.
     We also found that the curves of longitudinal magnetoresistance have a maximum for a field of Bm ( cpF / e(ld)1/2 and an inflection point at Bd ( 2cpF / ed, which allow to extract information on the Fermi momentum  pF and mean free path l of the charge carrier group, which undergoes the most intensive diffusive surface scattering in a wire with d ( l. As in the case of Bi wires with micron diameters [1], the values of pF and l for pure nanowires apply to hole carriers. In distinction from the resistance data, the curves of the longitudinal magnetothermopower offer the possibility of identifying the characteristic field, where B ( Bd, as an extremum. The absence of well-defined size-effect features corresponding to electrons indicates that the reflections of these carriers at wire boundary are specular. At 4.2 K, the hole mean free path was found to be larger than the wire diameter, but about two orders of magnitude less than that in the high-quality single crystals. 

     The frequencies of Shubnikov-de Haas oscillations were found to be consistent with the Fermi-surface parameters of bulk Bi crystals. We speculate that these oscillations originate from relatively “defect-free” segments of the nanowire separated by boundaries, which act as potential barriers with charge-selective properties: the electrons are scattered stronger than holes. In contrast to these high-resistivity nanowires, the phonon drag effect is clearly manifest as S ( T -1 in the 1.1-(m wire with RRR = 30. It is shown that the nanowire characterization is crucial in relating the physical models to real sample properties. 
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