
CONTENTS

CHAPTER 1 AN OVERVIEW OF SURFACE
MODIFICATION 1

by J.M. Poate and G. Foti

I. Introduction 1

II.
SurfaceHeating 2

III. CrystalGrowth:Epitaxy 6
IV. MetastablePhases 7
V. IonBeam Effects 7
VI. ApplicationsandFutureDirections 11

CHAPTER 2 ENERGY DEPOSITION AND HEAT
FLOW FOR PULSED LASER, ELECTRON
AND ION BEAM IRRADIATION 15

by E. Rimini

I. Introduction 16
II. InteractionofLaserBeamswithSemiconductors 17
III. InteractionofLaserBeamswithMetals 30
IV. ElectronBeamIrradiationofMaterials 40
V. IonBeamIrradiationofMaterials 43
VI. Conclusion 46

CHAPTER 3 CRYSTAL GROWTH AND
PHASE FORMATION 51

by K. A. Jackson

I. Introduction 51
II. CrystalGrowth 52
III. SoluteTrapping 59
IV. AmorphousSilicon 64
V. CrystallizationofAmorphousSilicon 68
VI. ExplosiveCrystallization 69
VII. HeatFlowandCrystallization 70
VIII. ConstitutionalSupercooling 71
IX. DefectsProducedby LaserIrradiation 73



CHAPTER 4 SEGREGATION,
SUPERSATURATED ALLOYS AND
SEMICONDUCTOR SURFACES 81

by C. W. White,D. M. Zehner,
S. U. Campisano and A. G. Cullis

I. Introduction 82

II. Segregation,SupersaturatedAlloysand
SoluteTrapping 83

III. SurfaceProperties 117

CHAPTER 5 SOLID PHASE RECRYSTALLIZATION
PROCESSES IN SILICON 133

by J.S. Williams

I. Introduction 133
II. OverviewofExperimentalObservations 134
III. RegrowthModels 152
IV. SummaryandConclusions 159

CHAPTER 6 METASTABLE ALLOYS AND
SUPERCONDUCTIVITY 165

by B. Stritzker

I. Introduction 166
II. Non-EquilibriumMethods 169
III. InternalEnergyConsiderations 171
IV. VaporQuenching,Comparison

withOtherNon-EquilibriumTechniques 173
V. LiquidQuenching;Comparison

withOtherNon-EquilibriumTechniques 178
VI. IonIrradiationandImplantation;Methods

toProduceAmorphousMetals 181

VII. Te-Au;A ComparisonoftheDifferent
Non-EquilibriumTechniques 182

VIII. Conclusion 184

CHAPTER 7 COLLISION CASCADES AND
SPIKE EFFECTS 189

by J.A. Davies

I. Introduction 189
II. CollisionCascadeConcepts 191
III. DepositedEnergyDensity,θ 193
IV. Ion-BeamMixing 198
V. ExperimentalExamplesofSpikeEffects 201
VI. ThermalSpikeConcepts-andComplications 205
VII. Conclusions 208



CHAPTER 8 SOLUTE REDISTRIBUTION AND

PRECIPITATE STABILITY: POINT-DEFECT
MEDIATED EFFECTS 211

by A. D. Manvick

I. Introduction 211
II. Mechanisms 212
III. RedistributionEffects 223
IV. PhaseStabilityUnderIrradiation 232

V. ConclusionsandFutureTrendsfor
SurfaceProcessing 237

CHAPTER 9 ION BEAM MIXING mi
by J. W. Mayer and S. S. Lau

I. Introduction 242

II. MixingEffectsin CompoundForming
Systems;Pt-Silicide 244

III. MixingEffectsin SilicideFormingSystems 251
IV. Metal/MetalBilayerSystems 252
V. Multi-LayerMetal/MetalSystems 255
VI. EutecticSystems 256
VII. ConclusionsandSpeculations 258

CHAPTER 10 SPUTTERING AND COMPOSITIONAL
CHANGES 26i

by H. Wiedersich

I. Introduction 261
II. ProcessesInvolvedin SurfaceCompositionalChanges 262

III. ModelCalculations
275

IV. SummaryandConclusions 281

CHAPTER 11 SURFACE MODIFICATION AND
ALLOYING: ALUMINUM 287

by S. T. Picrauxand D. M. Follstaedt

I. Introduction 288
II. Electron,LaserandIonBeam Heating 289
III. IonImplantationandPulsedHeating 291
IV. Summary ofPulsedMeltingMicrostructures 313
V. IonBeam MixingandPulsedMeltingofLayers 318
VI. Conclusions 320



CHAPTER 12 MATERIALS MODIFICATION BY
ION IMPLANTATION 323

by J. K. Hirvonen and C. R. Clayton

I. Introduction 324
II. IonImplantation-Advantagesand

LimitationsoftheTechnique 324
III. Tribologicaland MechanicalPropertyChanges 326
IV. Mechanismsof Frictionand Wear 337
V. Fatigue 341

VI. ApplicationsofIonImplantationto
CorrosionScienceandEngineering 349

VII. ChemicalApplicationsofIonImplantation-
CatalystsandHydrogenMigration 361

VIII. RadiationDamage and PulsedAnnealing
ofSuperconductorswithA15 Structure 365

IX. IonImplantationas a Toolin Fundamental
AlloyResearch-Interstitialsin Metals 372

CHAPTER 13 LASER SURFACE ALLOYING 385
by C. W. Draper and J. M. Poate

I. Introduction 385
II. Metallurgy 386
III. FerrousBasedSystems 394
IV. NonferrousBasedSystems 396
V. MetalSilicides 400
VI. Conclusions 401

TREVI INSTITUTE: PARTICIPANTS AND CONTRIBUTORS 405

INDEX 409


	page1
	page2
	page3
	page4

