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A thick dichroic plate that is transparent to one frequency band while a t  the 
same time reflective to other frequencies is needed for high-power transmission in 
the  Deep Space Network. Soft ware based on the method of moments was developed 
to  design a thick dichroic plate with rectangular holes. A test dichroic plate was 
fabricated, and an experiment was performed to verify the computer code. Good 
agreement was found between theory and experiment. 

I. Introduction 
The  Deep Space Network has a need for dichroic plates 

having an insertion loss as low as 0.04 dB a t  the pass- 
band and the ability to  handle up to 500 kW of power 
[I]. Because a thin dichroic plate may not be mechani- 
cally suitable for these requirements, a thick dichroic plate 
design is considered. Also, using rectangular rather than 
circular holes provides the designer with an extra degree 
of freedom. Therefore a study of a thick dichroic plate 
with rectangular holes was made, and a computer code 
was developed. 

The relationship between the rectangular holes, the ar- 
ray lattice of an infinite dichroic plate, and tlie incident 
wave is shown in Fig. 1. The  design variables of the soft- 
ware are hole size, lattice size and shape,  thickness of the 
plate, dielectric constant in the hole, and angle of inci- 
dence of the linearly polarized wave. The program cal- 
culates the amplitude and phase of both the transmission 
and reflection coefficients of the two ortllogonal linear po- 

larizations ( T E  and TM) .  The  program was run on JPL's 
Cray X-MP/18 supercomputer. 

II. Analysis 
The  analysis of a thick dichroic plate with rectangular 

holes is carried out in a series of steps. First, a model of 
a half-space infinite array is constructed. A complete set 
of basis functions with unknown coefficients is developed 
for the waveguide region (waveguide modes) and for the 
free-space region (Floquet modes) in order to represent the 
electromagnetic fields [2]. Next, the boundary conditions 
are applied a t  the interface between these two regions. The 
method of moments is used to compute the unltnown mode 
coefficients [3,4]. T h e  scattering matrix of the half-space 
infinite array is then calculated. The  reference plane of 
the scattering matrix is moved half a plate thickness in 
the negative z direction. Finally, a dichroic plate of finite 
thickness is synthesized by positioning two plates of half 
thickness back to back. The  total scattering matrix is 
















