


Contents

CHAPTER I. INTRODUCTION 1

CHAPTER II. SEMICLASSICAL EQUATIONS OF MOTION 14

1. The electromagneticinteraction 14
2. Semiclassicalpicture 17
3. 5-matrixformalism 21

4. Coupled differentialequations 28
5. Coupled equationsin Fouriercomponents 33
6. Effectof high-lyingstates 35

7. Effectsof decayingstates 38
8. Symmetries,invariancesand coordinatesystems 43
9. Parametrizationof orbitalmotion 49

CHAPTER III. CROSS SECTIONS AND ANGULAR DISTRIBUTIONS . 56

1. Differentialand totalcrosssections 56

2. Polarizationin Coulomb excitation 58
3. Angulardistributionof gamma rays 63
4. Gamma cascadesfollowingCoulomb excitation 69

5. Perturbationofangulardistribution 74

CHAPTER IV. FIRST-ORDER PERTURBATION THEORY .... 77

1. Excitationamplitudes 77
2. Classicalorbitalintegrals 80

3. Excitationprobabilities 89
4. Crosssectionand angulardistribution 93
5. Magneticexcitation 108

6. Multipole-multipoleexcitation 115
7. Quantum mechanicaleffects 118

CHAPTER V. HIGHER-ORDER PERTURBATION THEORY 121

1.Excitationamplitudes 121
2. Doubleintegrals 125

3.Excitationprobabilitiesand crosssections 129



4. Angulardistributionofgamma rays 131
5.Double excitations 134

6.Effectsofstaticmoments 149
7. Polarizationeffects 158
8. Higher-orderperturbationtheory 162

CHAPTER VI. MULTIPLE EXCITATIONS 165

1. The coupleddifferentialequations 168
2. The diagonalizationprocedure 175

3. The suddenapproximation 178
4. Deviationsfrom thesuddenapproximation 184
5. Deviationsfrom thex(θ)-approximation 186

6. Excitationoftwo weaklycoupledgroupsofstates 187
7. Simultaneousand mutualexcitation 189
8. Symmetrizationoftheparameters 191

CHAPTER VII. MULTIPLE EXCITATION OF VIBRATIONAL STATES 194

1. The vibrationalmodel 194

2. Evaluationof theexcitationamplitude 198
3. Vibrationalexcitationofsphericalnuclei 201
4. Vibrationalexcitationofdeformednuclei 203
5. Classicaltreatmentofvibrationalexcitations 206

CHAPTER VIII. MULTIPLE EXCITATION OF DEFORMED NUCLEI . 210

1. The rotationalmodel 210
2. Excitationin thesuddenapproximation 215
3. Excitationofthegroundstateband 217

4. Excitationof otherrotationalbands 222
5. Deviationfrom thesudden approximation 229
6. Classicaltreatment 233

7. Effectsofhighermultipolemoments 235

CHAPTER IX. QUANTUM MECHANICAL TREATMENT 237

1. Coupledradialequations 237

2. Perturbationtheory 241
3. The WKB approximation 248
4. Discussionof quantum mechanicalcorrections 257

CHAPTER X. APPLICATION TO EXPERIMENTS 263

1. Transformationtocentre-of-masssystem 263
2. TORBEN units 268
3.Projectileand targetexcitation 274
4.Range ofparameters 277

5.Thicktargets 285



6. Angulardistributionsof gamma rays 288
7. Correctionsto theRutherfordorbit 292

APPENDICES

A. Multipole-multipoleinteraction 297

B. Conditionforthesemiclassicaldescription 301

C. Wavepacketdescriptionofscattering 305

D. Rotationmatrices 308

E. Phaseconventionsofnuclearwave functions 316

F. Densitymatrices 319

G. Gamma-ray angulardistribution 328

1. Statisticaltensorsforgamma decay 328
2. Angulardistributionof gamma rays 331
3. Statisticaltensoraftergamma decay 333

4. Gamma-gamma correlation 334

H. The Coulomb excitationfunctions 336

J. Estimatesofdipolepolarizationeffects 340

ALPHABETICAL LIST OF SYMBOLS 344

REFERENCES 359

SUBJECT INDEX 362


	page1
	page2
	page3
	page4

