
Fresnel Zone Antennas

by

Y. Jay Guo
Mobisphere Ltd.,

A Siemens and NEC Company

and

Stephen K. Barton
The University of Manchester

KLUWER ACADEMIC PUBLISHERS
BOSTON / DORDRECHT / LONDON



Contents

Acknowledgement ix

Chapter 1 Introduction 1

1.1 Historical Background 1

1.2 Outline of the Book 3

Chapter 2 Offset Fresnel Zoneplate 7

2.1 Simple Circular Zoneplate 7

2.2 Offset Zoneplate 9

2.3 Radiation of the Offset Fresnel Lens Antenna 16

2.4 Evaluation of the Integral 21

2.5 Numerical and Experimental Results 24

2.6 Conclusions 29

Chapter 3 Phase Correcting Zoneplates 30

3.1 Focal Field Expression 31

3.2 Subzone Phase Correction 34

3.3 Aperiodic Subzone Phase Correction 37

3.4 Design of High Efficiency Zoneplate Antenna 39



Fresnel Zone Antennas
vi

3.5 Sidelobe Performance 43

3.6 Multilayer Phase Correcting Zoneplate Reflector 45

3.7 Offset Multilayer Zoneplate Reflector 49

3.8 Conclusions 52

Chapter 4 Zonal Reflectors 53

4.1 Parabolic and Stepped Zonal Reflectors 54

4.2 Method of Moments (MoM) Model 57

4.3 Numerical Results 59

4.4 Conclusions 64

Chapter 5 Single Printed Flat Reflector 66

5.1 Reflective Phase Shifter Incorporating FSS 66

5.2 Analysis of Reflective Phase Shifters 69

5.3 Phase Correcting Flat Reflector Incorporating Rings 75

5.4 Other Designs 79

5.5 Conclusions 80

Chapter 6 Reflective Array Antenna 83

6.1 Phase Efficiency of a Reflective Array 84

6.2 Arrays with Ideal Phase Shifting Elements 88



Fresnel Zoneplate Antennas

6.3 Arrays with Quantised Phase Shifting Elements 90

6.4 Tolerance Analysis 94

6.5 Arrays with Multilayer Tiles 95

6.6 Conclusions 98

Chapter 7 Other Fresnel Zone Antennas 100

7.1 Single Printed Fresnel Zone Lens 100

7.2 Millimetre-Wave Dielectric Fresnel Lens 102

7.3 Phase Correcting Lens Employing Artificial Dielectric 104

7.4 Waveguide Lens 105

7.5 Cylindrical Lens 106

7.6 Fresnel Lens for Automotive Radar 107

7.7 Integrated-Circuit Fresnel Zone Antenna 108

7.8 Suggestions for Future Work 110

Bibliography 111

Index 117


