


Contents

ListofContributors xi

TreatisePreface xiii
Preface xv

1 UltrasensitiveChemical Detectors

J.E. Lovelock

I. Introduction 2
II.Common Factors 3
III.Calibration 7
IV. SignalAmplificationandProcessing 9
V. IonChamberDesign 11

VI. TheUltrasensitiveDetectors.TheElectron
CaptureDetector(ECD) 13

VII.The FlamelonizationDetector(FID) 18

VIII.ThePhotoionizationDetector(PID) 21
IX. PenningEffectDetectors(PED) 23
X. ChemiluminescentDetectors(CLD) 27
XI. Conclusions 28

References 29

2 Lightning

RichardG. Fowler

I. IntroductionandBriefHistory 31
II. Summary ofLightningObservations 34
III.CloudElectrification 39
IV. LightningInitiation 42
V. PropagationofLeadersandGrowthofChannels 44
VI. ElectronacousticWaves 49
VII.EnergyStoragealongtheColumn 52
VIII.IntermittentRecharging 54
IX. TheElectrodeStep 54
X. ReturnStrokes 55
XI. ColumnExpansionandThunder 57
XII.SubsequentStrokes 58
XIII.ContinuingCurrents 61
XIV. OtherModes 61
XV. M Strokes 62



XVI. TerrestrialCharge Balance 62
XVII. BallLightning 62
XVIII. LightningProtection 63

Summary 64
References 65

3 Magnetohydrodynamic ElectricalPower Generation

David W. Norcross

I. Introduction 69
II. ModelingthePlasma 71
III.Plasma Composition 75
IV. CollisionCrossSection 80
V. ConcludingRemarks 83

References 84

4 Gas Breakdown and High Voltage InsulatingGases

L. G. Christophorou,D. R. James, and R. Y. Pai

I. Introduction 88
II. Gas Breakdown 89
III.Key CollisionProcessesofDirectRelevancetoGas Breakdown

and HighVoltageInsulation 95
IV. The RoleofBasicKnowledgeofCollisionProcesses

in theDevelopmentofHighVoltageInsulatingGases 132
V. EngineeringAspects 150
VI. Examples ofApplicationsofGaseous Dielectrics 160
VII. ConcludingRemarks 162

References 163

5 Thermionic Energy Conversion

Ned S. Rasor

I. Introduction 170
II. The IdealDiodeThermionicConverteras a ReferenceCase 171
III.PhenomenologicalDescription

ofPlasma DiodeThermionicConverter 174
IV. FundamentalDescription

ofthePlasma DiodeThermionicConverter 185
V. NumericalResults 191
VI. Basicand PracticalFrontiers 195

References 199

6 Single-ParticleDetection: Gaseous Devices

G. S. Hurst

I. Introduction 201
II. ConventionalRadiationDetectors 203



III.ResonanceIonizationofGases 209
IV. DetectionofStableAtoms 212
V. DetectionofDaughterAtomsinRadioactiveDecay 216

References 217

7 Gas-FilledRadiationDetectorsin High Energy Physics

Jay N. Marx

I. Introduction 219

II.PrinciplesofOperationofMultiwireProportional
andDriftChambers 220

III.The UseofDriftandMultiwireProportionalChambers

inHighEnergyPhysicsExperiments 230
IV. StreamerChambers 234

V. New Techniquesforthe1980s 236
VI. Conclusions 237

References 238

8 NegativeIon PhotoelectronSpectroscopy

W. C. Lineberger

I. Introduction 239

II.ExperimentalMethod 241
III.AtomicNegativeIons 244
IV. MolecularNegativeIons 248
V. ConclusionandProspects 252

References 253

9 DeterminationofIntermolecularPotentials

E. A. Mason

I. IntroductionandHistoricalBackground 255
II.TheoreticalCalculations 257
III.SpectroscopicObservations 260

IV. Beam Scattering 261
V. BulkProperties 263
VI. Discussion 266

References 267

10 DeterminationofIon MolecularPotentialCurves
Using PhotodissociativeProcesses

John T. Moseley

I. Introduction 269
II.ExperimentalTechniques 270
III.TypesofPhotodissociationTransitions 272
IV. DirectPhotodissociation 274



V. Photopredissociation 279
VI. Conclusions 282

References 282

11 Determinationof NegativeIon Thermochemical Data
UsingIon-Neutral Reactions

D. L. Albrittonand F. C. Fehsenfeld

I. Introduction 285
II.ElectronAffinity 286
III.NegativeIonBondDissociationEnergies 290

IV. NegativeIonIsomericSpecies 291
V. Summary 292

References 292

12 The Study of Gas-Phase Chemical Reactions

Frank P. Tully

I. Introduction 295
II.TechniquesandApplications 298

III.FutureDirections 312
References 313

13 Combustion and Flames

ArthurFontijn

I. Introduction 317
II.Some ExperimentalMethods 318
III.PropertiesofRefractorySpecies 322
IV. CombustionReactions 323
V. ConcludingRemarks 327

References 328

14 CollisionPhenomena in ElectricalDischargeLamps

John F. Waymouth

I. Introduction 331
II.ClassificationofElectricalDischargeLamps 332
III.FundamentalBasisforHighEfficiency

ofLowPressureDischargeLamps 335
IV. CrossSectionsofImportance 338
V. IgnitionPhenomena 344
VI. Summary 346

References 347



15 CollisionKineticsin Gas Dynamics

John B. Fenn

I. Introduction 349
II.The ContinuumunderExpandedorSupersonicFreeJet 351
III.ApplicationsofFreeJetExpansions 359

References 374

16 MilitaryApplicationsof Atomic and MolecularPhysics

B. R. Junker

I. Introduction 380
II.AtmosphericModeling 380
III.LaserApplications 386
IV. HighEnergyParticleBeams 391
V. PlumeSignatures 395
VI. PrecisionTiming 398
VII.AtomicMagnetometers 401
VIII.NuclearMagneticResonance(NMR) Gyroscope 404
IX. AtomicFilters/Detectors 405
X. Conclusions 410

References 411

AppendixI SourcesofInformation
on Atomic CollisionsCross Sections
and ReactionRatesin theGas Phase 417

E. W. McDaniel

AppendixII SourcesofInformationon Structural
and SpectralPropertiesof Atoms,

Molecules,and Ions 425

E. W. McDaniel

Index 429


	page1
	page2
	page3
	page4
	page5
	page6

