
Contents

1.Introduction1

1.1OpticalImages3
1.2X-RayDiffraction4
1.3X-RaySpectroscopy4

2.ProductionandDetectionofX-Rays6

2.1X-RayTubes6
2.2SpectralDistribution8
2.3AbsorptionCoefficients10
2.4FluorescenceRadiation12
2.5DetectionofX-Rays12
a.FluorescentScreen12
b.Photography13

C.IonizationChamber13
d.Counters13

3.X-RayImages15

3.1PrinciplesofRadiography15
3.2ContactMicroradiography17
3.3ProjectionMicroscopy20
3.4ReflectionMicroscopy21

4.X-RayDiffraction23

4.1ScatteringbyaFreeElectron23
4.2InterferenceamongScatteredWaves24
4.3AtomicStructureFactor26
4.4ComptonScattering27



4.5DiffractionbyaCrystal28

4.6ReflectingPowerofaCrystalwith1AtomperUnitCell36

4.7CrystalwithSeveralAtomsperUnitCell(BasisorMotif)37

4.8ReflectingPowerofaLargeCrystal39

5.ExperimentalMethodsofX-RayDiffraction43

5.1IsotropicDiffraction44

5.2CounterDiffractometer46

5.3MonochromatorCamera47

5.4DiscussionofResults49

5.5PrecisionMeasurementofCrystallineParameters52

5.6DiffractionbySingleCrystals53

5.7GoniometricCameras57

6.DeterminationofAtomicArrangements62

6.1CrystalStructures63

a.PrinciplesandDifficulties63

b.MethodsofDeterminingCrystalStructures64

6.2DisorderedMatter69

a.DiffractioninGases72

b.DiffractioninLiquidsandDisorderedSolids74

7.ApplicationsofX-Rays81

7.1DeterminationofCrystallinity82

7.2CrystalliteSize83

7.3CrystalliteOrientation84

7.4DeterminationoftheCrystallineTexture85

a.FiberDiagrams86

b.PoleFigures87

7.5X-RayCrystallographicAnalysis89

a.QualitativeAnalysis90

b.QuantitativeAnalysis92

7.6ApplicationsofPrecisionMeasurementsofLatticeParam-

eters94

7.7InternalStressDeterminations97



8.X-RayApplicationsinSolid-StatePhysics103

8.1Introduction103
8.2FineStructureofSingleCrystals105
8.3VariationsinReflectingPower108
8.4PointDefectsinPeriodicStructuresIll
8.5X-RayDiffractionbyaSmallCrystallite113
8.6Small-AngleScattering119
1.DeterminationoftheRadiusofGyration121
2.UtilizationoftheWingsoftheCurve122
8.7EffectofDefectsonX-RayDiffraction124
8.8SomeStudiesofImperfectCrystals135
a.ThermalAgitation135
b.SolidSolutionsandMixedCrystals137
c.DeformedCrystals138
d.CrystalsofHighlyImperfectStructure140
8.9Conclusion140

9.X-RaySpectroscopy142

9.1CharacteristicSpectra142
9.2SpectroscopicAnalysis144
9.3PrecisionSpectroscopy149

Index155


	page1
	page2
	page3

