


Prefacexi

1Planarsourcesofuniformplanewaves1

1.1Introduction1

1.2Firstlawofelectricity-Ampere'slaw2

1.3Secondlawofelectricity-Faraday'slaw4

1.4ApplicationofMaxwell'sequationstogenerationofuniform

planewavesbyelectriccurrents5

1.5Generationofuniformplanewavesbymagneticcurrent

sheet6

1.6Distinctionbetweengeneratingsheetandperfectconductor8

2Currentelementsources9

2.1Linecurrentelements9

2.2ElectriclinecurrentelementIdl9

2.3FieldsofcurrentelementIdlalongz-axiscalculatedusing

current/alone10

2.4Fieldsofcurrentelementcalculatedusingcurrent/and

chargeQ12

2.5Cylindricalcurrentelement15

2.6Shortcurrentelementoffinitelength17

2.7Analysisofcurrentelementwithconstantcurrentand

uniformlydistributedcharges18

2.8Selfimpedanceofelement20

2.9Mutualimpedancebetweencollinearelements21

2.10Mutualimpedancebetweenorthogonalelements23

2.11Generalexpressionformutualimpedancebetweenfinite

currentelementsinaplane25

2.12Currentelementsalongorthogonalaxes27



2.13Powerflowfromcurrentelement29

2.14MagneticcurrentelementImdl30

2.15FieldsofmagneticcurrentelementImdlalongz-axiscal-

culatedusingmagneticcurrentalone30

2.16Fieldsofmagneticcurrentelementcalculatedusingmagne-

ticcurrentImandpolestrengthM32

2.17Powerflowfrommagneticcurrentelement33

2.18Filamentaryandcylindricaldipolesandmonopoles34

2.19InfinitesimalHertziandipole34

2.20RadiationresistanceandinputresistanceofHertziandipole35

2.21InputimpedanceofHertziandipole36

2.22Shortdipoleoffiniteradius36

3Dipoleandmonopoleantennas39

3.1Filamentarydipoleoffinitelength39

3.2Centre-fedtransmittingdipoleoflength2H39

3.3Short-circuitedreflectingdipoleoflength2H43

3.4Open-circuitedlineardipoleoflength2H47

3.5Outputimpedanceoflineardipoleoflength2H49

3.6Impedanceloadedlineardipoleoflength2H50

3.7Travellingwavecurrentonfilamentarydipole53

3.8Radiationpatternoflineardipoleoflength2Hwithstanding

waveofcurrent54

3.9Generalexpressionforfieldsoflineardipoleoflength2H

withstandingwaveofcurrent56

3.10Transmittingandreceivingpowergainsofdipoleand

monopoleantennas58

3.11Filamentaryhalf-wavedipoleincornerreflector62

4Computersolutionsofdipoleandmonopoleantennas65

4.1Computersolutionsoflineardipoles65

4.2Transmittingoperation66

4.3Receivingoperation68

4.4Monopoleantenna69

4.5Computersolutionofhalf-wavedipoleincornerreflector78

5Loopantennas84

5.1Fluxlinkingapproachtorectangularreceivingloopantenna85

5.2Fluxcuttingapproachtorectangularreceivingloopantenna86

5.3Electricfieldapproachtorectangularreceivingloopantenna87

5.4Inputimpedanceofrectangularloop96



5.5Electricfieldapproachtocircularreceivingloopantenna99

5.6Rectangularloopantennaasmagneticfieldprobe105

5.7Loopantennaasdirectionfinder106

5.8Screenedloopantenna108

5.9Transmittingloopantenna111

5.10Radiationpatternoflargerectangularloop113

6Helicalantennas118

6.1Normalmodehelicalantennas118

6.2Analysisofsmallcircularhelicalantenna-openhelix120

6.3Analysisofsmallcircularhelicalantenna-closedhelix122

6.4Radiationresistanceofopenandclosedsmallhelical

antennas122

6.5Axialmodecircularhelicalantenna123

6.6Analysisofaxialmodehelicalantenna125

6.7Linearlypolarisedhelicalantennas138

7Yagi-Udaantennas140

7.1Twodipolearray141

7.2LongYagi-Udaarraywithcontinuousdistributionofshort

directorelements145

7.3ExperimentalapproachtoYagi-Udaantennadesign151

8Frequencyindependentandlogarithmicallyperiodicantennas157

8.1Planarequiangularspiralantenna159

8.2Practicalequiangularspiralantenna162

8.3Linearlypolarisedfrequencyindependentantenna164

8.4Unidirectionallinearlypolarisedfrequencyindependent

antenna166

8.5Triangularlogarithmicallyperiodiclinearlypolarised

antenna166

8.6Logarithmicallyperiodicdipolearray168

8.7Networkanalysisofuniformlyloadedperiodicstructure171

8.8Applicationofuniformlyloadedperiodicstructuretologar-

ithmicallyperiodicdipolearray175

9Noisepowerdeliveredbywireantennas176

9.1Noisepowerdeliveredtomatchedloadofinfinitesimal

dipoleinisotropicnoisefield176

9.2Noisepowerdeliveredtomatchedloadofanyantennain

isotropicnoisefield178



9.3Networkrepresentationofnoisepowerdeliveredbywire

antennas181

10Apertureantennas189

10.1Fieldequivalencetheorem190

10.2Equivalentcurrentsoversphericalsurfaceofradiusafor

originalcurrentelement191

10.3Applicationandsimplificationoftheequivalencetheorem

appliedtoapertureantennas199

10.4Furthercomparisonofthreeaperturefieldtechniques201

10.5Radiationduetoelementalareaofmagneticcurrentin

infinitegroundplane202

10.6Radiationfieldsduetofinitedistributionofmagneticcurrent

ininfinitegroundplane203

10.7Radiationduetoelementalareaofelectriccurrentininfinite

magneticgroundplane205

10.8Radiationfieldsduetofinitedistributionofelectriccurrent

ininfinitemagneticgroundplane206

10.9Radiationfieldsduetocombinedmagneticandelectric

currents207

11Angularspectrumofplanewaves210

11.1Angularspectrumforone-dimensionalslot210

11.2Infiniteslotofwidth2ainplanarconductingsheet214

11.3Angularspectrumfortwo-dimensionalaperture223

11.4Radiationfieldfromtwo-dimensionalapertureinconduct-

ingplane227

11.5Circularapertureofradiusainplanarconductingsheet229

11.6Radiationfieldsofuniformlyexcitedcircularaperture237

11.7Powergainofuniformlyexcitedcircularaperture238

11.8Radiationfieldsofuniformlyexcitedrectangularaperture239

11.9Powergainofuniformlyexcitedrectangularaperture241

11.10Measuredradiationpatterns242

12Waveguideradiators244

12.1RadiationpatternofrectangularwaveguidecarryingTEl0

mode245

12.2if-planesectoralhorn248

12.3Powergainof£-planesectoralhorn253

12.4Powergainofpyramidalhorn253

12.5Cylindricalwaveguide:derivationofwaveequation254



12.6Cylindricalwaveguide:solutionofwaveequationforTE

modes255

12.7Tangentialelectricandmagneticfieldsinapertureofcylin-

dricalwaveguidecarryingTE11mode257

12.8RadiationpatternofcylindricalwaveguidecarryingTE11

mode259

13Paraboloidalreflector266

13.1Equationsofparabola266

13.2Paraboloidexcitedbynormallyincidentuniformplanewave269

13.3Analysisoffieldsproducedbyparaboloidirradiatedby

normallyincidentplanewave271

13.4Scatteredmagneticfieldsonaxis273

13.5Scatteredmagneticfieldatfocus274

13.6Scatteredelectricfieldsonaxisincludingfocus275

13.7Asymmetryofscatteredfieldsonaxisaboutfocus276

13.8Numericalvaluesofscatteredfieldsonaxisfornormally

irradiatedparaboloid277

13.9Focalplanemagneticfieldsforparaboloidwithnormally

incidentplanewave279

13.10Focalplaneelectricfieldsforparaboloidwithnormally

incidentplanewave286

13.11Powerflowacrossfocalplane291

14Receivingparaboloidalreflectorwithfeed296

14.1Infinitesimaldipolefeed296

14.2Receivingradiationpatternofparaboloidwithinfinitesimal

dipolefeed298

14.3Powercouplingbetweenapertures300

14.4CouplingbetweenparaboloidandTE11circularcylin-

dricalwave-guidefeed303

14.5Computedapertureefficiencyforcylindricalwaveguide

carryingTE11modeplacedatfocus305

14.6CouplingbetweenparaboloidandHE11modecorrugated

waveguidefeed307

14.7Signaltonoiseratioofreceivingparaboloidalreflectorplus

feed309

15Analysisoftransmittingparaboloids312

15.1Radiationpatternofparaboloidwithcurrentelementfeed-

aperturefieldapproach312



15.2Radiationpatternofparaboloidwithcurrentelementfeed-

currentdistributionapproach318

15.3Powergainonaxisofparaboloidexcitedbyy-directed

currentelement324

15.4Radiationpatternofparaboloidexcitedbycurrentelement

feed325

15.5Reflectedfieldsfromparaboloidwithincidentfield

(Eθ(θtφ)+Eφ(θ,φ))326

15.6RadiationfromparaboloidusingTE11modecylindrical

waveguidefeed327

15.7PowergainofparaboloidexcitedbyTE11modecylindrical

waveguidefeed330

16Cassegrainandoffsetreflectoranalysis333

16.1Cassegrainantennas333

16.2Hyperboloidalreflector334

16.3Radiationpatternofhyperboloidwithcurrentelement

feed-currentdistributionapproach338

16.4Forwardscatteredfieldofhyperboloidwithcylindrical

waveguidefeed346

16.5Offsetreflectorantennas348

16.6Tangentialelectricfieldsinfocalapertureplaneofoffset

paraboloid353

16.7Offsetparaboloidradiationpattern354

Index357




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

