


CONTENTS

PAGE

Prefaceiv

TheInvestigationofEyeMovements.ByMaryP.LordandW.D.Wright.1

RecentAdvancesinInfra-RedSolarSpectroscopy.ByL.Goldberg..24

ShockWavesandthePropagationofFinitePulsesinFluids.ByW.G.Penney

andH.H.M.Pike46

Ferromagnetism:MagnetizationCurves.ByEdmundC.Stoner...83

RadioAstronomy.ByM.Ryle.184

PlanetaryandSatelliteAtmospheres.ByGerardP.Kuiper....247

ParamagneticRelaxationEffects.ByA.H.Cooke......276

CyclicAccelerators.ByJ.H.FremlinandJ.S.Gooden....295

Mesons.ByC.F.Powell350





THEINVESTIGATIONOFEYEMOVEMENTS

ByMARYP.LORDandW.D.WRIGHT

ImperialCollegeofScienceandTechnology,LondonS.W.7

CONTENTS

PAGE
§1.Introduction1
§2.Theeyeinitsorbit4
§3.Classificationofeyemovementtechniques7
§4.Experimentalinvestigationsandresults9

(i)After-imageexperiments9
(ii)Countingtechniques10
(iii)Directvisualobservation10
(iv)Recordingbymeansofanattachmenttotheeye13

(a)Mechanicalrecording13
(b)Photographicrecording13
(c)Photoelectricrecording14

(v)Photographyoftheeyes14
(vi)Recordingofthecornealreflex15

(a)Photographicrecording15
(b)Photoelectricrecording16

(vii)Recordingofthecorneal-retinalpotentialdifference18
§5.Discussion19

Acknowledgments22
References22



RECENTADVANCESININFRA-REDSOLAR

SPECTROSCOPY

ByL.GOLDBERG

McMath-HulbertObservatoryoftheUniversityofMichigan,Pontiac,Michigan

CONTENTS

PAGE,
§1.Introduction24
§2.Instrumentation26
§3.Anatlasoftheinfra-redsolarspectrum28
§4,Solarlines29

Factorsgoverningtheappearanceofsolarlines34
§5.Telluriclines35

(i)Carbondioxide36
(ii)Methane41
(iii)Nitrousoxide42
(iv)Watervapour44

Acknowledgments44
References44





SHOCKWAVESANDTHEPROPAGATIONOF

FINITEPULSESINFLUIDS

ByW.G.PENNEYandH.H.M.PIKE

ArmamentResearchEstablishment,MinistryofSupply

CONTENTS

PAGE
§1.Introduction46
§2.Shockwaverelationships:Somenumericalvalues48

(i)DerivationoftheRankine-Hugoniotequations48
(ii)Thethicknessoftheshocktransitionzone51
(iii)Equationsofstateandshockwavepropertiesinvariousfluids52

§3.Reflection,refractionanddiffractionofplaneshockwaves55
(i)Normalreflectionofshockwavesbyarigidwall58
(ii)Obliquereflectionatarigidwall58
(iii)Reflectionatafreesurface60
(iv)Normalreflectionataninterfacebetweentwofluids63
(v)Obliquereflectionataninterface64
(vi)Diffractionproblems65

§4.Similaritysolutionsofoneindependentvariable68
§5.Non-similaritysolutions71

(i)AgeneralizationofRiemann'scharacteristics71
(ii)Transitionofasimpleexpandingwaveintoashock75
(iii)Calculationofthepropagationofshockwavescausedbyexplosions78
(iv)Physiologicaleffectsofblast81

Acknowledgments81
References82







FERROMAGNETISM:MAGNETIZATIONCURVES

ByEDMUNDC.STONER

DepartmentofPhysics,TheUniversity,Leeds

CONTENTSpage

§1.Introduction83

§2.Singlecrystals85

(i)Introductory85

(ii)Experimentalmethodsandresults86

(iii)Theoryofmagnetizationcurves97

(iv)Atomictheory103

§3.Domainstructure.107

(i)Theoreticalandgeneral107

(ii)Powderpatterns117

(iii)Discontinuitiesinmagnetization:theBarkhauseneffect..123

(iv)Relatedinvestigations129

§4.Theanalysisofmagnetizationcurves132

(i)Introductory132

(ii)Boundarymovements134

(iii)Reversiblerotationalprocesses141

(iv)Rotationalprocessesandhysteresis145

(v)Magneto-thermaleffects150

§5.Magneticmaterials157

(i)Introductory157

(ii)Generalsurvey158

(iii)Iron-siliconandnickel-ironalloys163

(iv)Permanent-magnetmaterials169

§6.Conclusion177

Acknowledgments179

References.180



RADIOASTRONOMY

ByM.RYLE

CavendishLaboratory,Cambridge

CONTENTS
page

§1.Introduction185-
§2.Thefirstastronomicalobservationsatradiowavelengths187
§3.Theexpressionofrandomradio-frequencyfieldsintermsofequivalent

temperatures188
§4.Themeasurementofsmallrandomradiofields190

Themeasurementofsmallradio-frequencynoisepowers190
§5.Theobservationofasmallsourceagainstthebackgroundradiationof

thegalaxy193
(a)The'pencil'beam...194
(b)'Interference'method195
(c)Thedetectionofdiscretesourcesinthegalaxy197
(d)Themeasurementofthediameterandpositionofasource....199

§6.Themeasurementofpolarization201
§7.Experimentalobservationsofsolarradiation203

(a)Observationsonwavelengthsshorterthan1m204
(b)Observationsonwavelengthsgreaterthan1m208

§8.Experimentalobservationsofgalacticradiation214
(a)Thegeneralradiationfromthegalaxy214
(b)Thediscoveryofdiscretesourcesinthegalaxy215
(c)Thedistributionofthediscretesources218
(d)Thepolarizationoftheradiationfromthediscretesources....219
(e)Thecauseofthefluctuationsofintensity220

§9.Theoriesofsolarradiation222
(a)Applicationofthemagneto-ionictheorytothesolaratmosphere223
(b)Thetypesofmechanismsuggestedtoaccountfortheemission

ofradiowavesfromthesun225
(c)Radiationfromtheundisturbedsun226
(d)Theproductionofhigh-energyelectronsinthesolaratmosphere228
(e)Theenhancedradiationfromsunspots229

(i)Theoriesbasedon'equilibrium'mechanisms229
(ii)Theoriesbasedonthecoherentoscillationofanumberof

electrons232
(f)Detailedexaminationofthemeanelectronenergymaintained

byanelectricfield233
(g)Theoriesoftherapidfluctuationsassociatedwithsunspotsand

thesuddenlargeincreasesassociatedwithchromospheric
Hares235

§10.Theoriesofgalacticradiation236
(a)Originintheinterstellargas236
(b)Thenatureofthesources237
(c)Mechanismsfortheemissionofintenseradiationfromthe

sources238
(d)Theoriginofthetotalgalacticradiation239

§11.Futuredevelopmentsinradioastronomy242
(a)Thestudyofthesolaratmosphere242
(b)Thestudyofstellarenvelopes243
(c)Theoriginofcosmicrays244
(d)Thestructureofthegalaxy244

Acknowledgments245
References245







PLANETARYANDSATELLITEATMOSPHERES

ByGERARDP.KUIPER

YerkesObservatory,UniversityofChicago

CONTENTS
PAGE

§1.Introduction247
§2.Criteriaonthepresenceofaplanetaryatmosphere247
§3.Spectroscopicobservationsofplanetaryatmospheres250
§4.Visualandphotographicobservationsofplanetaryatmospheres253
§5.Observationalresultsandinterpretation257

Mercury257
Venus258
Mars261
Jupiter266
Saturn268
UranusandNeptune271
Pluto272
Generalremarks272

Appendix272
References273



PARAMAGNETICRELAXATIONEFFECTS

ByA.H.COOKE

TheClarendonLaboratory,Oxford

CONTENTS

PAGE
§1.Introduction276
§2.Theoryofparamagneticrelaxation278
§3.Spin-latticerelaxation279

Interpretationofspin-latticerelaxationtimes281
§4.Spin-spinrelaxation283

Interpretationofspin-spinrelaxationtimes284
§5.Experimentalmethods287

Absorptionmeasurementsatradiofrequencies287
Dispersionmeasurements288
Measurementsatliquidheliumtemperatures289

§6.Specificheats291
Interpretationofmagneticspecificheats292

References293







CYCLICACCELERATORS

ByJ.H.FREMLINandJ.S.GOODEN

BirminghamUniversity

CONTENTS

PAGE
§1.Introduction295
§2.Fixed-frequencycyclotron296

(i)Generalprinciples296
(ii)Detailedconsiderationofthedifferentregionsofacceleration..298

(a)Ionsourceandinitialconditions298
(b)Conditionsrequiredduringthemainpartoftheaccelera-

tionifthemaximumenergyistobeachieved302
(c)Conditionsrequiredforextractionofthebeam307

(iii)Themagnet309
(iv)Theradio-frequencysystem310

(a)Thegenerator310
(b)Constructionofdeesandresonantlines312

(v)Limitsofthefixed-frequencycyclotron315
§3.Thefrequency-modulatedcyclotron,orsynchro-cyclotron317

(i)Effectoffrequencyvariation317
(ii)Earlyexperimentalwork319
(iii)Thepresentpositionofthesynchro-cyclotron321

§4.Betatrons324
(i)Introduction324
(ii)Principleofoperation325
(iii)Physicalconstruction327
(iv)Operation330
(v)Futurepossibilities331

§5.Electronsynchrotron331
(i)Generalprinciples331
(ii)Physicalconstruction334
(iii)Operation336
(iv)Futurepossibilities336

§6.Theprotonsynchrotron337
(i)Generalprinciples337
(ii)Physicalconstruction340
(iii)Performanceandfutureprospects.345

§7.Conclusion346
Acknowledgments347
References348



MESONS

ByC.F.POWELL

H.H.WillsPhysicalLaboratory,TheUniversity,Bristol

CONTENTS

PAGE

§1.Introduction351
§2.Historicalsurvey352

(i)The'heavyquanta'ofYukawa352
(ii)Discoveryoftheμ-mesons."353
(iii)Thefateoftheμ-mesons353
(iv)Discoveryoftheπ-mesons356
(v)Nomenclature358

§3.Massandmodeofdecayoftheπ-mesons359
(i)Thedecayofπ+-particles359
(ii)Massoftheπ-particles:MethodA;Residualrangeandgrain-

density361
(iii)MethodB;Scatteringandresidualrange364
(iv)MethodC;Momentumandresidualrange365
(v)MethodD;Grain-densityandscattering368
(vi)MethodE;Ratiooftherangesandofthemomentaofprotons

and7r-particles371
(vii)Thenatureoftheneutralparticleemittedduringft-decay....372

§4.Propertiesoftheπ-mesons373
(i)Chargeoftheπ-particles373
(ii)Life-timeoftheπ-particles373
(iii)Disintegrationsproducedbyπ"-particles"375
(iv)Captureofπ--parl:iclesbyparticularelements377
(v)Spinoftheπ-particles378
(vi)^-decayoftheπ-particks379

§5.Propertiesoftheμ~mesons379
(i)Massoftheμ-particles379
(ii)Thedecayoftheμ-meson380
(iii)Natureofthedecayparticles382
(iv)Life-timeoftheμ.-particles383
(v)Nuclearinteractionsofμ~-particles384-

§6.Artificialproductionofπ-mesons387
(i)Excitationcurvefortheproductionofmesons387
(ii)Energyspectrumofthemesons389
(iii)Ratioofthenumbersofπ+and77"-particles390
(iv)Experimentswithy-radiation391
(v)Productionofmesonsbyenergeticneutrons391

§7.Creationofπ-mesonsbycosmicradiation392
(i)Ejectionofπ-particlesofrelativelylowenergyduringnuclear

explosions392
(ii)Productionof(showers*ofpenetratingparticles393

(iii)Natureoftheshowerparticles395
(iv)Distributioninenergyofthemesonsofthepenetrating

showers397
(v)Nuclearinteractionsoftheshowerparticles398
(vi)Multiplicityofproductionofmesons400
(vii)Productionof*showers*atgreatdepthsunderground401

§8.Neutralmesons402
(i)Transmutationofneutralparticlesintoquanta402
(ii)Experimentalevidencefortheexistenceofneutralmesons....404



(iii)Evidencefortheproductionofneutralmesonsbycosmic
radiation406

(iv)Massandenergyofneutralmesonsinpenetratingshowers....407
(v)Life-timeandfrequencyofproductionofneutralmesons409
(vi)Spinandparityoftheπ0-particles411

§9.Evidencefortheexistenceofmesonsofothertypes411
(i)Evidencefortheexistenceofτ-mesons411
(ii)Varitrons414
(iii)Summaryofevidence416

§10.Productionofmesonsintheatmosphere416
(i)Theprimarycosmicradiation417
(ii)Disintegrationsofheavyprimaryparticles418
(iii)Originofthe*hard'and*soft'components418

§11.Outstandingproblemsandperspectives420
Acknowledgments.422
References422


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20

