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A CN-RK Discontinuous Galerkin Time-Domain Method Without the
Stability Restriction Due to Material Loss
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Abstract: When discontinuous Galerkin time-domain (DGTD) methods with explicit runge-kutta (RK) schemes are
applied to the analysis of electromagnetic (EM) problems involving lossy media, the time-step size is strictly limited by elec-
tric and magnetic conductivity. Although the influence of lossy media on stability has been verified by numerical experi-
ments, it lacks strict theoretical support. Therefore, the stability condition of the explicit RK-DGTD methods in lossy media
is established based on theoretical derivation. The upper limit of time-step size is estimated, and numerical results demon-
strate its accuracy. In addition, to improve computational efficiency, an implicit-explicit time integration scheme is pro-
posed for DGTD methods. The lossy terms are discretized using an implicit crank-nicolson (CN) scheme, while the remain-
ing terms are discretized using an explicit RK scheme. The time stability of the proposed method is theoretically proven to
be unaffected by material loss, and numerical experiments validate its reliability and efficiency.
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