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

Modelling Fr equency Dependent Dielectrics in TLM

(Leonardo de Menezes and Wolfgang J.R. Hoefer)

The current formulations of TLM require that the constitutive parameters , and should be specified as constants, which is a limitation to the modeling of dispersive materials such as water, human tissue, plasma and radar absorbing material, to name only a few. We have compared the two different ways to overcome this problem in a 2D TLM shunt mesh. In the first approach, the permittivity is separated into a frequency independent and a frequency dependent part. The first part is solved by conventional TLM technique, and the second part is solved by a recursive formulation. The second technique models the permittivity as an admittance connected to the TLM shunt node (Fig.1). The corresponding network is solved at each timestep.

These techniques were validated by simulating the incidence of a plane wave onto an air/water interface. The computational domain consisted of 600 (22.5mm) by 10 (0.375mm) square cells and the simulation was performed for 4096 time steps. The result obtained is compared to the exact results calculated with analytical formula. The parameters of the media were: • Air/Water interface: , and seconds.

The result is shown in Fig.2. Good agreement was found between simulated and exact results.

FIGURE 1. Admittance connected to the 2D shunt node.

FIGURE 2. Reflection coefficient at an air/water interface (solid line - exact; dotted line - separation technique; dashed line - admittance technique).

ε μ σ

ε_∞ 1.8

= ε_s 81.0

= τ_0 9.4^{12−}×10 =

Vy Y(ω) l=0

Y=1 Y=1 Y=1 Y=1 Ys=4