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Analysis of Antiferromagnetic Spin Dynamics for Terahertz-Band Device Development
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Abstract: Antiferromagnets (AFM) exhibit ultrafast spin dynamics due to the mutual cancellation of paired magnetic moments, making
them promising candidates for terahertz oscillators and antennas. Experimental investigation remains limited, and previous numerical
studies have seldom addressed three-dimensional magnetization dynamics or the coupling between magnetization and electromagnetic
fields. In this work, we present a coupled multiphysics methos integrating the Landau-Lifshitz-Gilbert-Slonczewski (LLGS) and
Maxwell equations. Electromagnetic fields are computed using the finite-difference time-domain (FDTD) method, while
magnetization precession is solved with a fourth-order Runge-Kutta scheme. This framework enables simultaneous evaluation of spin

dynamics and electromagnetic field interactions, providing a foundation for the design of terahertz-band devices.
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