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In this seminar talk, I will discuss our low-temperature experimental studies of the electronic conduction
properties of semiconducting ZnO and metallic RuO2 and AuPd nanowires. (1) The electrical conduction
mechanisms in the intensely studied, natively doped ZnO nanowires will be addressed. Based on four-
probe measurements in a wide temperature range 1–300 K, we propose a “split-impurity-band” model
to explain the electrical conduction processes in this intriguing nanoscale semiconductor. (2) Time-
dependent universal conductance fluctuations (UCF’s) in weakly disordered RuO2 nanowires at liquid-
helium temperatures will be discussed. Our observation reveals pronounced temporal UCF’s which
originate from the scattering of electrons with dynamic defects (two-level systems). Our measured UCF
amplitudes, which reached a fraction of e2/h at temperatures below 1 K, are quantitatively explained by
the theory of Shechao Feng. (3) I will briefly present our recent studies of the electron-phonon
relaxation time in AuPd wires in the quasi-ballistic limit of qTl > 1, where qT is the wave number of a
thermal phonon and l is the electron mean free path. Our results demonstrate an unexpected electron-
phonon relaxation mechanism that originates from scattering of electrons with transverse vibrations of
defects and impurities.
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