
Contents 

Preface vii 

Chapter 1 Introduction to the Spectral Domain Method 1 
1.1 Derivation of the Electric Field Equation for Free-Standing 

Periodic Planar Screens 1 

1.2 Derivation of the Magnetic Field Equation for Free-Standing 

Periodic Planar Screens 6 

1.3 Derivation of the Electric Field Equation for Periodic Planar 

Scatterers Lying on the Interface of Different Dielectric Media 11 

1.4 Derivation of the Magnetic Field Equation for Periodic 

Screens Lying on the Interface of Different Dielectric Media 14 

1.5 Derivation of the Electric Field Equation for Periodic Planar 

Scatterers Backed by a Dielectric Slab 15 

1.6 Derivation of the Magnetic Field Equation for a Screen 

Backed by a Dielectric Slab 19 

1.7 Discussion 22 

Chapter 2 Solution of the Electric and Magnetic Field Equations 

for Specific Screen Geometries 25 

2.1 Solution of the Electric Field Equation for a Free-Standing 

Rectangular Plate Array 25 

2.2 Solution of the Magnetic Field Equation for a Free-Standing 

Rectangular Mesh Screen 29 

2.3 Solution of the Electric Field Equation for a Free-Standing 

Circular Disk Screen 29 

2.4 Examples and Sample Calculations 32 

2.5 Numerical Considerations 35 

Chapter 3 Waveguide Discontinuities 41 

3.1 Junction of Two Rectangular Waveguides of Different 

Cross Sections and Dielectric Properties: Magnetic Field Equation 41 



3.2 Waveguide with a Finite Dielectric Plug: Magnetic Field Equation 46 
3.3 Scattering by Planar Obstacles in Waveguides: 

Electric Field Equation 49 
3.4 Scattering by Planar Obstacles in Waveguides: 

Magnetic Field Equation 56 
3.5 Numerical Examples 60 

Chapter 4 Waveguide Phased Arrays 65 
4.1 Rectangular Waveguide Phased Array 65 
4.2 Dielectric-Covered Waveguide Phased Arrays 70 
4.3 Waveguide with a Dielectric Plug 73 

Chapter 5 Aperiodic Structures 77 
5.1 Waveguide Radiator in an Infinite Conducting Plane 77 
5.2 Scattering by a Single Flat Plate 82 

Chapter 6 Analysis of Multilayer Structures 85 
6.1 Scattering by Multiple Layers of Periodic Screens 85 
6.2 Other Compound Structures 88 
6.3 Examples and Numerical Calculations 89 

Chapter 7 Spectral Domain Theory in Cylindrical Coordinates 95 
7.1 Derivation of the Electric Field Equation 95 

7.2 Scattering by a Straight Wire Segment 99 
7.3 Infinite Segmented Wire 101 
7.4 Dipole Antenna 102 
7.5 Discussion 103 

Chapter 8 Microstrip Devices 105 
8.1 Microstrip Transmission Line: Propagation Constant 105 
8.2 Microstrip Antenna Arrays 110 
8.3 Simple Microstrip Filter 115 
8.4 Proximity-Coupled Microstrip Patch Antenna 120 

Appendix A: Fourier Transform of the Two-Dimensional 

 Scalar Green's Function 127 
Appendix B: Reflection and Transmission of an Arbitrary 

Plane Wave at a Dielectric Interface 129 
Appendix C: Skewed Screens 133 
Appendix D: Magnetic Currents and Equivalence Principles Revisited 135 

Index 141


