CURRENT-INDUCED G-FACTOR TUNING in ZINC OXIDE-BASED HETEROSTRUCTURES
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The work studies electron spin resonance (EPR) in a strongly correlated electron system of a ZnO/MgZnO heterostructure. Recently, unexplained additional resonance lines in such structures have been discovered in the range of small magnetic fields. To understand the nature of the phenomena, we successfully adapted the method from [1]: in two-dimensional electronic systems with Bychkov-Rashba (BR) spin-orbit interaction the g-factor changes with changes in DC current density (Fig. 1a). The conditions of the experiment are shown in the inset to the Fig.1a. For the effect to be observed, the effective BR magnetic field δB must be aligned with the external magnetic field B, so the current must be applied perpendicular to B. Otherwise, the position of the EPR line will not change significantly with current density. (Fig. 1b). The method will allow separating EPR associated with conduction electrons from the EPR of Zn ions and oxygen vacancies [2].
The experiment was conducted in a He3 cryostat at a temperature of 0.5K with the ability to change the magnetic field up to 15T. Indium contacts were formed on the sample in the van der Pauw geometry. Electromagnetic radiation with a frequency from 1 to 40 GHz was used to excite the electron spin resonance. It was generated by a microwave generator and fed to the sample via a coaxial cable. EPR was detected in photovoltage signal using lock-in amplifier.
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Fig. 1. EPR lines for different orientations of current and measured photovoltage signal. (a) Effective Bychkov-Rashba magnetic field δB is oriented along magnetic field B. A change in current density changes δB magnitude, so changes the g-factor. (b) δB is perpendicular to B, so g-factor is constant within the current range under investigation. Resonance frequency is 14 GHz.
