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Analysis of interaction between electromagnetic fields and magnetization is important for simulating 

magnetization recording with ferromagnetic materials [1] and terahertz wave oscillation using antiferromagnetic 

materials [2]. Therefore, a multiphysics simulation combining the Maxwell’s and LLG (Landau-Lifshitz-Gilbert) 

equations [3] [4] is indispensable and required. 

We have developed a novel simulation method that can be applied to the multiphysics interaction problems in 

three-dimensional space. The FDTD (finite-difference time-domain) method for solving the Maxwell’s equations 

performs highly reliable simulation using detailed computational models with the fine structure. Hence, the cost 

is very expensive and computational time becomes longer. In this report, we propose a remedy using the multi-

scaling model [5] in which the selection of the space step size of electromagnetic field and that of magnetization 

is different from a conventional manner. By reducing the spatial discrete interval of magnetization relative to that 

of the electromagnetic field, the cost becomes cheaper under satisfying the stability condition with the same 

accuracy. 
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