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Voltage control of spin-wave reflaction index and its application for
voltage-controlled spin lens
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We have studied the voltage-controlled magnetic anisotropy (VCMA) effect to
develop a novel technique which allows for high-speed, energy-efficient control of magnetization in
ferromagnetic thin films. Our major scientific achievement would be the observation of parametric
resonance induced by a microwave voltage pumping. In the conventional techniques using a microwave
magnetic field, the excitation of parametric resonance requires a power of the order of mW, whereas
our VCMA-based technique allowed to excite parametric resonance at 0.4 uW. The present technique is
applicable not only for controlling the spin waves but also for magnetic memory devices based on
VCMA-driven magnetization switching.
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