


CONTENTS

ListofContributors xi
Preface xiii

ContentsofOtherParts xv

I ACCELERATORS IN LOW AND INTERMEDIATE

ENERGY NUCLEAR PHYSICS

I.A ElectrostaticAccelerators

K. W. Allen

I.Introduction 3
II.GeneralFeaturesofElectrostaticGenerators 6
III.The Tandem Generator 20
IV. The Tandem asa HeavyIon Accelerator 29
References 32

I.B The Cyclotron

BernardG. Harvey

I. HistoryoftheCyclotron 36
II.ParticleDynamics 39
III.The FrequencyModulatedCyclotron 51
IV. The AVF Cyclotron 57
V. CyclotronIonSources 67

VI.AVF CyclotronsasResearchTools 73
References 76



I.C SpecializedAccelerators

I. C. 1 Heavy Ion Accelerators

R. Bock

Introduction 79
I. BasicFactson HeavyIon Acceleration 82
II.Heavy Ion MachinesUsingConventionalAcceleratingPrinciples 91
III.FutureDevelopmentand New ConceptsofHeavy Ion Accelerators 105
Conclusions 108
References 109

I.C. 2 High IntensityMeson Facilities

M. StanleyLivingston

I. Requirementsfora Meson Facility 113
II. AcceleratorsforMeson Production 116
III.Medium IntensityMeson Facilities 117
IV. LAMPF Meson Factory 123
References 127

I. C. 3 Electron Linear Accelerators

H. A. Schwettman

I.Introduction 129
II.Fundamental Problemsof an ElectronLinearAccelerator 131
III.TechnicalDevelopmentsof theElectronLinearAccelerator 142
References 147

II SPECIALIZED AUXILIARY EQUIPMENT

II.A PolarizationExperiments

II.A.1 PolarizedBeams

W. Haeberli

I.Introduction 152
II.Principles 152
HI. Polarized-IonSources 162
IV. AbsoluteBeam PolarizationCalibration 178
V. ChoiceofExperimentalMethodsin PolarizationExperiments 185
VI. Conclusions 189
References 189



II.A.2 PolarizedTargets

P. Catillon

I.Introduction 193
II.StaticMethods 194
III.Dynamic Methods 196
IV. OpticalPumping 201
V. Techniques 204
VI. ExperimentswithPolarizedTargets 205
References 210

II.B On-Line Mass Separation

R. Klapisch

Introduction 213
I. DirectSeparationof FastReactionProducts 214
II.Separationof StoppedFragments 222
References 241

II.C Techniques forthe Study of Short-Lived Nuclei

Ronald D. Macfarlane and Wm. C. McHarris

I.Introduction 244
II.RabbitSystems 246
III.Gas TransportSystems 249
IV. AcceleratorPulsingTechniques 268
V. FastRadiochemicalTechniques 274
VI. Currentand Novel Approaches 280
References 284

III MEASUREMENT OF CHARGED PARTICLE

AND GAMMA RAY SPECTRA

III.A Semiconductor Radiation Detectors

Fred S. Goulding and Richard H. Pehl

I.Introduction 290
II. RadiationAbsorptionin Siliconand Germanium Detectors 292
III.Charge Productionand CollectionProcesses 304
IV. DetectorStructuresand FabricationAspects 312

V. Some Mechanicaland ElectronicAspectsofSemiconductorDetector
Spectrometers 326
VI. Some IllustrativeDetectorApplications 330
VII.MiscellaneousTopics 339
References 342



III.B Large Nal Detectors

P. Paul

I. Introduction 345

II. Characteristicsof Large Nal Crystals 346

III. Detectorswith AnticoincidenceShields 350

IV. ElectronicCircuitry 354

V. Applications 357

References 363

III. C Magnetic Detection of Charged Particles

D. L. Hendrie

I. Introduction 366

II. Beam Transport Formalism 368

III. Magnetic Systems 381

IV. Dispersion and Kinematic Compensation 390

V. Detectors 400

References 408

III. D Semiconductor Detector Spectrometer Electronics

Fred S. Goulding and Donald A. Landis

I. Examples of SpectrometerSystems 414

II. Basic Considerationsin Energy Measurements 421

III.Design Factorsin ElectronicModules for Spectroscopy 443

IV. Basic Considerationsin Time Measurements 464

V. Design Factorsin ElectronicModules for Fast Timing 471

Appendices 476

References 480

III.E On-Line Computers in Nuclear Research

R. R. Borchers

I. Introduction 484

II. Computers 485

III. Functions of a Computer in a Nuclear Laboratory 488

IV. PeripheralEquipment 492

V. Software 495

VI. Conclusions 497

References 497

Author Index 499

SubjectIndex 512


	page1
	page2
	page3
	page4
	page5

