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While numerical methods for the solution of differential equations and frequency-domain integral equations have been

popular tools for decades in electromagnetic modeling, time domain integral equation methods have proved inefficient and

unstable. Inefficiency issues have been largely addressed by fast numerical methods, but the instability issue remains. This

work will discuss the potential roots of this endemic instability, and novel numerical solution techniques that appear to

avoid it. In particular, new basis functions of limited bandwidth are used to model the current, so that energy is prevented

from aliasing from high frequencies to low frequencies. Unfortunately, bandlimited interpolatory basis functions must be

noncausal, so a bandlimited extrapolation technique is used to recover causality. Finally, nonuniqueness issues associated

with static charges and currents are described, as are new techniques to mitigate their effects. Numerical results for both

the Galerkin and Nyström methods demonstrate the efficacy of the techniques used in producing stable and accurate

results for scattering from conducting and dielectric bodies. (Received February 01, 2005)
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