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Abstract

The voltage control of magnetic properties is both fundamentally and technologically important for next
generation magnetic devices such as magnetoresistive random-access memories (MRAMs) and spin-wave-based
logic devices. Voltage control of magnetic anisotropy (VCMA) in magnets promises energy-efficient reversal of
magnetization in MRAMSs by means of the so-called voltage torque. The voltage control of magnetic damping is
also desirable to increase the performance of spin-wave-based logic gates and magnon-based transistors. Here, we
theoretically study the voltage control of magnetic anisotropy and damping by using a contact of three-dimensional
topological insulators (TIs). We formulate an uniaxial magnetic anisotropy and effective damping constant at the
ferromagnt/TI interface as a function of an applied voltage. We also demonstrate a reversal of magnetization by

using the TI-based voltage-control of magnetic properties.
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Fig.2 (a) Massless (dashed line) and massive (solid line) surface state dispersions at k, = 0 in which E; denotes
the Fermi level measured from the original Dirac point (O). k¢ corresponds to the Fermi wave vector. (b)
Magnetic anisotropy energy K, /d as a function of Ep for different values of E. and A. (c) Interfacial damping
constant ¢ as a function of E; for different values of A. The details of the calculations are described in the
text.
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Fig3 (a) Schematic geometry of field-effect

transistor-based magnetic memory device. (b)

Corresponding magnetization trajectories at 7= 20 K

during the duration from 1 to 2 in the lower panel (d).

(¢).(d)

magnetization with a static source-drain voltage Vs

Time evolution of z-component of

and pulsed gate one V.
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