Contents

Notations. .. ... .. XI
Transform Definitions .............. ... ... ... ... .......... XII
1. Rectangular GroovesinaPlane ........................ .. 1
1.1 EM Scattering from a Rectangular Groove in a Conducting
Plane .. ... o 1
1.1.1 TE Scattering [6]........................ov..... 2
1.1.2 TM Scattering [7] ... ... 3
1.1.3 Appendix ... 4
1.2 EM Scattering from Multiple Grooves in a Conducting Plane 6
1.2.1 TE Scattering [12] ................................ 7
1.22 TM Scattering ........... ... i, 8
123 Appendix ... 10
1.3 EM Scattering from Grooves in a Dielectric-Covered Ground
Plane . ... ... 11
1.3.1 TE Scattering [14] .......... ... ... ... ... .. ..... 11
1.3.2 TM Scattering ............. i, 13
1.3.3 Appendix ......... 15
1.4 EM Scattering from Rectangular Grooves in a Parallel-Plate
Waveguide. ... ... ..o i 17
1.4.1 TE Scattering [16] ................................ 17
1.4.2 TM Scattering [17] ............ ..o ..., 19
1.5 EM Scattering from Double Grooves in Parallel Plates [18] .. 21
1.5.1 TE Scattering............... e 21
1.5.2 TM Scattering ........... e e e, 24
1.5.3 Appendix ...... ... 26
1.6 Water Wave Scattering from Rectangular Grooves in a Plane 29
References for Chapter 1.......... ... ... ... ... .. .......... 32
2. Flanged Parallel-Plate Waveguide Array .................. 35
2.1 EM Radiation from a Flanged Parallel-Plate Waveguide . . . .. 35
2.1.1 TE Radiation [8,9].................. .. ... ........ 36

2.1.2 TM Radiation [10]................................ 36



VIII

Contents

2.2 EM Radiation from a Parallel-Plate Waveguide into

aDielectricSlab ....... ... . 37
221 TERadiation ............. ... ... ... ... ... .. 37
2.22 TM Radiation [17].......... .. vttt iinaan .. 42
2.3 TE Scattering from a Parallel-Plate Waveguide Array [18] ... 47
2.4 EM Radiation from Obliquely-Flanged Parallel Plates....... 48
2.5 EM Radiation from Parallel Plates with a Window [24]...... 51
References for Chapter 2...... ... ... .. i i 53
SlitsinaPlane ......... ... ... .. i 57
3.1 Electrostatic Potential Distribution Through a Slit in a Plane
1 P 57
3.2 Electrostatic Potential Distribution due to a Potential Across
a Sl [3]. ..o 59
3.3 EM Scattering from a Slit in a Conducting Plane .......... 63
3.3.1 TE Scattering [10] ......... ... i iiiia.. 64
3.32 TM Scattering [11} ........ ... .. ... i, 66
3.4 Magnetostatic Potential Distribution Through Slits in a Plane 67
3.5 EM Scattering from Slits in a Conducting Plane [13] ........ 70
351 TEScattering..............ooiiiiiiii ... 71
352 TMScattering .........cooiiiiiiiiiiiiiana., 72
3.6 EM Scattering from Slits in a Parallel-Plate Waveguide .. ... 74
3.6.1 TE Scattering [26] ...........ccociiiiiiii .. 74
3.6.2 TM Scattering [27] .......... i, 7
3.7 EM Scattering from Slits in a Rectangular Cavity .......... 78
3.71 TM Scattering [29] ........ ..., 78
3.72 TE Scattering (30] .............. ..o, 80
3.8 EM Scattering from Slits in Parallel Conductmg Planes [31] .
References for Chapter 3........... e e e 85
Waveguides and Couplers................................. 87
4.1 Imset Dielectric Guide ............ ... ... 87
4.2 GrooveGuide [4] ....... ... ... .l 90
4.21 TM Propagation ....... ... ... ... . i i, 91
422 TEPropagation.......... ... iiiiiiineinn... 93
4.3 Multiple Groove Guide [8] .................. ... ... ... 95
4.4 Corrugated Coaxial Line [10]............. ... ... .. ... ... 97
4.5 Coaxial Line with a Gap [13]............ P 100
4.6 Coaxial Line with a Cavity [16] .......................... 102
4.7 Corrugated Circular Cylinder [18] ........................ 105
4.8 Parallel-Plate Double Slit Directional Coupler [23] .......... 111
4.9 Parallel-Plate Multiple Slit Directional Coupler {29]......... 115

References for Chapter 4 ......... ... .. ... .. i i, 118



Contents X

Junctions in Parallel-Plat¢/Rectangular Waveguide ... ... 121
5.1 T-Junction in a Parallel-Plate Waveguide.................. 121

5.1.1 H-Plane T-Junction [4] .................... ... ... 122

5.1.2 E-Plane T-Junction [5] ........................... 123
5.2 E-Plane T-Junction ina Rectangular Waveguide [6]......... 125
5.3 H-Plane Double Junction:{8] ............................. 129
5.4 H-Plane Double Bend {9] ............... ... .iiiiiat. 133

5.5 Acoustic Double Junction:in a Rectangular Waveguide [11] .. 135
5.6 Acoustic Hybrid: Junction:in a Rectangular Waveguide [15] .. 140

5.6.1 Hard-Surface Hybrid: Junction ..................... 140
5.6.2 Soft-Surface Hybrid Junction ...................... 144
5.6.3 Appendid: ... e 145
References for Chapter5. ... ...t eininiann.. 147
Rectangular Aperturesin aPlane ........................ 149
6.1 Static Potential Through a Rectangular Aperture in a Plane . 149
6.1.1 Electrostatio:Distribution [3]....................... 149
6.1.2 MagnetostaticDistribution ............... ... ... ... 151
6.2 Acoustic Scattering from a Rectangular Aperture in a Hard
Plane [7] ..ot 153
6.3 Electrostatic Potential:Threugh Rectangular Apertures in a
Plane [9] ...ooiiiii i 155
6.4 Magnetostatic Potential Through Rectangular Apertures in
aPlane [10]...... ..o i 157
6.5 EM Scattering from Rectangular Apertures in a Conducting )
Plane [11] .. ..o 160
6.6 EM Scattering from Rectangular Apertures in a Rectangular
Cavity [18] ... e 164
References for Chapter 6...............coitiiiiieenaneennnn.. 170
Circular Apertures ina-Plane ............................ 173
7.1 Static Potential Through a Circular Aperture in a Plane .... 173
7.1.1 Electrostatic. Distribution [1] ....................... 173
7.1.2 Magnetostatic Distribution [4] ..................... 175
7.2 Acoustic Scattering fromra Circular Aperture in a Hard Plane
5 PP 176

7.3 EM Scattering from a Gireular Aperture in a Conducting Plane179
7.4 Acoustic Radiation froma Flanged Circular Cylinder {15] ... 185
7.5 Acoustic Scattering from Circular Apertures in a Hard Plane

4 P 187
7.6 Acoustic Radiation from:.Circular Cylinders in a Hard Plane
R P 193

References for Chapter 7. ... ... ... it 196



X

Contents

Annular Apertureina Plane ......... ... ... ... ... ..., 199

8.1 Static Potential Through an Annular Aperture in a Plane ... 199
8.1.1 Electrostatic Distribution [4,5] ...:................. 199
8.1.2 Magnetostatic Distribution [4] ..................... 202

8.2 EM Radiation from a Coaxial Line into a Parallel-Plate
Waveguide [6] .. ......coviii i 204

8.3 EM Radiation from a Coaxial Line into a Dielectric Slab [10] 208
8.4 EM Radiation from a Monopole into a Parallel-Plate

Waveguide [17] .. ... 213
References for Chapter 8 .. ... .ottt 216
Circumferential Apertures on a Circular Cylinder ........ 219
9.1 EM Radiation from an Aperture on a Shorted Coaxial Line [1]219

9.1.1 Field Analysis ....... ...ttt 219

9.1.2 AppendixX ..........iiiiiiii 222
9.2 EM Radiation from Apertures on a Shorted Coaxial Line {3] 223
9.3 EM Radiation from Apertures on a Coaxial Line [4] ........ 225
9.4 EM Radiation from Apertures on a Coaxial Line with a Cover

6] - e e et e e 228
9.5 EM Radiation from Apertures on a Circular Cylinder [10] ... 231

951 TERadiation......... ..., 232

952 TMRadiation ...........ciiiiiiiiiiiinnna, 235
References for Chapter Q... ... ... oot 237
Appendix. . ... ... 239
A.1 Vector Potentials and Field Representations ............... 239



2 Springer
http://www.springer.com/978-3-540-41860-3

Wave Scattering Theory

& Series Approach Based on the Fourier Transformation
Eom, H,

2001, Xll, 244 p., Hardcowver

ISEMN: 278-3-540-41860-3



