


NumericalMethodsofRay

GenerationinMultilayeredMedia

F.Hron

INSTITUTEOFEARTHANDPLANETARYPHYSICS

DEPARTMENTOFPHYSICS
THEUNIVERSITYOFALBERTA,EDMONTON,ALBERTA,CANADA

I.Introduction1
II.NotationandIdentificationofPhases2

III.GroupsofKinematicandDynamicAnalogs5
A.UnconvertedWaves5
B.KinematicandDynamicAnalogsofSimplyConvertedWaves....11
C.KinematicandDynamicAnalogsofHeadWaves14

IV.FlowChartsofSubroutines19
A.FlowChartofSubroutineCreatingSymbolsforKinematicandDynamic
AnalogsofUnconvertedWaves19

B.FlowChartofSubroutineCreatingCodesofRepresentativeWavesfor
GroupsofDynamicAnalogsofUnconvertedWaves26

V.NumericalExamples28

AppendixA.NumberofArrangementsofn2IdenticalBallsinton1Pockets,
SomeofWhichCanBeEmpty32

AppendixB.NumberofArrangementsofn2IdenticalBallsinton1Pockets,
NoneofWhichCanBeEmpty33

References33





ComputerGeneratedSeismograms

Z.AltermanandD.Loewenthal

DEPARTMENTOFENVIRONMENTALSCIENCE
TELAVIVUNIVERSITY
RAMAT-AVIV,ISRAEL

I.Introduction35
II.MethodsofSolution36
A.FiniteDifferences36
B.NormalModesandRayAnalysisMethods58
III.ComputedSeismogramsandTheirAnalysis81
A.APulseinaQuarterPlane,Three-QuarterPlane,andinTwoWelded
QuarterPlanes81
B.ShearCrackinaPlaneandinaHalfPlane106
C.SeismogramsfortheLayeredHalfSpace110
D.SeismogramsfortheLayeredSphere126
E.ResultsfortheLaterallyHeterogeneousSphere153
Appendix.EquationsfortheLayeredSphere157
References162





DiffractedSeismicSignalsandTheir

NumericalSolution

C.H.Chapman

INSTITUTEOFEARTHANDPLANETARYPHYSICS
DEPARTMENTOFPHYSICS

UNIVERSITYOFALBERTA,EDMONTON,ALBERTA,CANADA

and

R.A.Phinney

DEPARTMENTOFGEOLOGICALANDGEOPHYSICALSCIENCES
PRINCETONUNIVERSITY,PRINCETON,NEWJERSEY

I.Introduction166

II.OutlineofBasicTheory167
A.TheWaveEquations167
B.TheCoordinateTransformations169

C.APointSource171
D.TheWatsonTransformation173
E.TheCompleteSolutionandtheRainbowExpansion175

III.TheReflectionCoefficient179

A.TheHaskellMatrixMethod179
B.TheWKBJandWaveSolutionMethod187
IV.TheAsymptoticBehavioroftheWaveSolutions191
A.TheStokesPhenomena191

B.TheSphericalHankelFunctionsandLegendreFunction193
C.TheWKBJSolution196
V.NumericalSolutionoftheWaveEquation198

A.TheRunge-KuttaandHamming'sModifiedPredictor-CorrectorMethods198
B.BoundaryConditionsforReflectionCoefficients203
C.AnalyticIndependence―NumericalDependenceofSolutions....205
VI.TheResponseIntegral208

A.TheSaddlePoints208
B.TheDiffractionPoles211
C.NumericalEvaluationoftheContourIntegral213

VII.NumericalResults215

References229





InversionandInferencefor

TeleseismicRayData

LeonardE.Johnson*

and

FreemanGilbert

INSTITUTEOFGEOPHYSICSANDPLANETARYPHYSICS

UNIVERSITYOFCALIFORNIA,SANDIEGO
LAJOLLA,CALIFORNIA

I.Introduction231

A.TraditionalMethods232
B.TheBackus-GilbertMethod235
II.Theory236
A.InversionTheory236

B.ResolvingPowerTheory240
III.Data248
A.TraditionalData248
B.ANewDatum:(T-pA)248

C.TheTeleseismicDataSet250
IV.NumericalMethods253
A.RepresentationofModel253
B.Inversion254
C.ResolvingPower254

V.Results254
A.Inversion254
B.ResolvingPower257
References266





MultipolarAnalysisoftheMechanisms

ofDeep-FocusEarthquakes

M.J.Randall

GEOPHYSICSDIVISION
DEPARTMENTOFSCIENTIFICANDINDUSTRIALRESEARCH

WELLINGTON,NEWZEALAND

I.Introduction267
II.IntegralTheoryforSeismicSources269

A.PotentialsofWavesfromanInitialDisplacement269
B.StaticMultipoleTheory273
C.AGeneralDislocationSource276
D.SourceswithVolumeChange278

III.TheMeasurementofDisplacementImpulse280

A.EffectsoftheInstrumentandofAttenuation280
B.EffectsofCrustalStructureandWaveSpreading283

IV.EstimationofMultipolarCoefficients285
A.Least-SquaresEstimations285

B.StatisticalModeloftheSmoothing287
V.MultipolarAnalysisinPractice288
A.ReductiontoValuesontheFocalSphere288
B.ApplicationsoftheMethod292
References298





ComputationofModelsofElastic

DislocationsintheEarth

AriBen-MenahemandSarvaJitSingh1

DEPARTMENTOFAPPLIEDMATHEMATICS

THEWEIZMANNINSTITUTEOFSCIENCE

REHOVOT,ISRAEL

I.Introduction300

II.MathematicalTheoryofSeismicFields301

A.TheVolterraRelationforDislocations301

B.MultipolarExpansionsofGreen'sTensors303

C.Ray-TheoreticalSpectralDisplacementsinUnboundedMedia....305

D.NormalModeSolutionforaRealEarthModel309

E.Surface-WaveTheory320

F.EffectsofAnelasticity333

G.Seismic"Doppler-Effect"336

III.CalculationofBody-WaveAmplitudes340

A.DivergenceCoefficient340

B.PhysicalAttenuation342

C.EffectoftheEarth'sCrust344

D.InfluenceoftheSource347

E.MethodsforSourceStudies349

IV.CalculationofAmplitudesandPhasesofSurfaceWaves352

A.PreliminaryRemarks352

B.EvaluationofTheoreticalSpectra352

C.ApplicationstoSourceStudies:TheMethodofSpectralEqualization..354

V.CalculationofTerrestrialLine-Spectra364

A.GeneralDescription364

B.DetailsofComputations364

C.ApplicationtoSourceStudies366

VI.ListofSymbols370

References372


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12

