NSERC/MPR Teltech Industrial Research Chair in Radio Frequency Engineering, Activity Report, 1993/94 Department of Electrical & Computer Engineering, University of Victoria, B. C., Canada

Modeling of conductors and super conductors in TLM

(Jahn Damaschke and Wolfgang J.R. Hoefer)

The modeling of lossy metal walls in the time domain requires the representation of the frequency dispersive and nonlinear characteristics of such boundaries. While in the frequency domain such behaviour is simply represented by a complex surface impedance, proper time domain representation must model the penetration of transient electromagnetic fields into the conducting material. However, due to the formidable difference in wavelength inside and outside the conductor, the use of a graded mesh to model field penetration becomes prohibitive. We have therefore approximated the surface impedance by a lumped element equivalent circuit consisting of frequency independent resistive and inductive elements, and discretized the time-dependent differential equations governing the behaviour of this equivalent circuit. The TLM transmission lines are then terminated with this circuit, and the system is solved by stepwise integration. In the same way, we have represented the surface impedance of superconductors by a nonlinear lumped equivalent of the surface impedance, and integrated its discretized differential equation at the time step imposed by the TLM mesh. Excellent agreement with analytical formulas for the wall reflection coefficient has been achieved in the vicinity of the center frequency, and the bandwidth could be improved by choosing equivalent surface impedance circuits with two or even three pairs of resistances and capacitances.

The results of this study have been accepted for presentation at the 1994 European Microwave Conference in Cannes.