


1Introduction1
1.1VeryLong-DistanceandMagnetosphericPropagation1

1.1.1Round-the-WorldSignals1
1.1.2Long-DistanceObliqueSounding9
1.1.3MagnetosphericPropagation12

1.2FeaturesofRadioWavePropagationoverLongDistances17

2Spherically-SymmetricIonosphere26
2.1WaveEquationintheSpherically-SymmetricIonosphere;

IonosphericWaveDucts26
2.2RadioWaveFieldinanIonosphericDuct29

2.3RadioWaveTunnelingthroughtheInterductBarriers;
CaptureCoefficient33

2.4RayTrajectories;PulsePropagation35

3Horizontally-InhomogeneousIonosphere43

3.1GeometricalOptics43
3.2AdiabaticApproximation47
3.3LateralDeviationsoftheRadioWaveTrajectories;

BearingVariation58
3.4CaptureofRadioWavesintotheInterlayerIonosphericDuctand

TheirEscapefromtheDuct62

4RegularitiesofVeryLong-DistanceRadioWavePropagation
intheIonosphere71

4.1InvestigationsoftheGlobalCharacteristicsofLong-Distance

Propagation71
4.2RadioWaveAbsorption102

5CalculationofLong-DistanceRadioPaths120
5.1RadioPathCalculationwithaParabolicModelofthe
Ionosphere122

5.2CalculationofLong-DistanceRadioPaths,UsingtheComplex

IonosphericModel131
5.3ComparisonoftheAdiabaticApproximationwiththe

Ray-TracingTechniques151



6RadioWaveScattering166

6.1EffectofScatteringontheCaptureofRadioWavesintothe

InterlayerDuct166

6.2EffectofMultipleScatteringonRadioWavePropagation

inaDuct179

6.3SignalFluctuationsintheReceptionPoint205

7NonlinearPhenomena210

7.1RegularNonlinearRefraction210

7.2NonlinearRadioWaveScattering220

7.2.1CharacterofIrregularPlasmaDensityPerturbations220

7.2.2InfluenceofNonlinearScatteringonRadioWaveCaptureinto

IWDandDeparturefromtheDuct222

7.2.3EffectofNonlinearScatteringonLong-Distance

RadioPropagation234

8RadioWavePropagationintheMagnetosphere239

8.1ElectromagneticWaveGuidingbyWeakWaveguides239

8.2HFRadioWavesintheMagnetosphericDucts246

Appendix1WaveEquation.RadioWaveFieldDistributionin

ConnectedWaveguideDucts258

A1.1WaveEquation258

A1.2RadioWaveFieldDistributioninConnectedWaveguideDucts261

Appendix2AnalyticalModelsofIonosphericParameters270

A2.1Three-DimensionalEquinoctialModelofElectronDensityin

theIonosphere270

A2.2Three-DimensionalEquinoctialModelofElectronEffective

CollisionFrequency289

Appendix3WaveTheoryofHFRadioWavePropagationina

Horizontally-InhomogeneousIonosphere(N.D.Borisov

andA.V.Gurevich)300

A3.1WavePropagationinaSlightlyInhomogeneousIonosphere...300

A3.2QuasisphericalApproximation302

A3.3InteractionofQuasisphericalModesintheRealIonosphere...303

A3.4AdiabaticModesofIonosphericWaveguides306

A3.5RadioWaveCaptureintoIWD315

A3.5.1NeighborhoodoftheSeparatrix315

A3.5.2AntennaRadiationField317

A3.5.3RadioWaveCaptureintoaDuct.RoleofWaveEffects319

PrincipalSymbols323

ListofAbbreviations327

References328

Subjectlndex343




	page1
	page2
	page3
	page4

