


CONTENTS

Chapter 1

P-MATRIX METHODS IN HADRONIC SCATTERING

B. L. G. Bakker and P. J. Mulders

1. Introduction 1

2. Formalism 5

2.1. Definitions 5

2.2. Boundary Condition Matrices 7

2.3. The P Matrix and InternalSolutions 9

2.4. Relationsbetween P Matrix and Other Scattering

Matrices(S,K) 10

2.5. ExplicitFormulas forOne- and Two-Channel Problems . 12

2.6. The Reduced P Matrix 15

2.7. PeripheralInteractions 15

2.8. The Square Well: A SimpleExample 17

2.9. AnalyticalPropertiesof theP Matrix 19
2.10.Dependence on the Boundary; Factorizationof the

Residue of Poles 21

3. P-Matrix Methods in Phenomenology 22

3.1. Introduction 22

3.2. The P Matrix and MultiquarkStates 23

3.3. Hadronic Shifts 36

4. P-Matrix Methods in Models 37

4.1. Boundary Condition Models 37

4.2. The Quark Compound Bag Model 38

4.3. Six-Quark Admixturesin the Two-Baryon System 39



5. Summary 40

Appendix: Single-Channel Expressions for Pr for ArbitraryI 40

References 42

Chapter 2

DIBARYON RESONANCES

M. P. Locher, M. E. Sainio, and A. Svarc

1. Introduction 47

1.1. Color Group Considerations 49

1.2. Bag Model States 51

1.3. P-Matrix Formalism 55

1.4. Experimental Signalsfor B = 2 States 57

2. Dibaryons and the Nucleon-Nucleon Interaction 59

2.1. Experimental Evidence from AW Scattering 60

2.2. Data Analysis 68

2.3. Theoretical Considerations 77

2.4. Dibaryons in Reactions Involving Nuclei 80

3. Dibaryons with Strangeness 81

3.1. S= -2 States 82

3.2. S= -1 States 87

4. Pionic Channels 90

4.1. The Reaction πdππd 91

4.2. PP^πd 103

4.3. Further Remarks on Dibaryon Signalsin Pionic Channels 109

4.4. Amplitude Reconstruction 112

4.5. Three-Body Final States 116

5. Electromagnetic Channels 119

5.1. yd^Pn 120

5.2. yd-^πNN 122

6. Concluding Remarks 124

Appendix A 124

Appendix B 126

Appendix C 127

References 129



Chapter 3

SKYRMIONS IN NUCLEAR PHYSICS

UIf-G. Meissner and Ismail Zahed

1. Introduction 143

2. The Large-NcWorld 146

3. PhenomenologicalAspectsof ChiralSymmetry 149

4. The Nonlineara Model 150

5. The SolitonSector 152

6. The Skyrme Model 154

7. The Wess-Zumino Term 159
7.1. Witten'sConstruction 159
7.2. TopologicalQuantization 163

7.3. Anomalous Baryon Current 164
7.4. SpinStatisticsof Skyrmions 166

8. Nucleonand A Isobarfrom Skyrmions 167
8.1. Hedgehog Symmetries 167

8.2. CanonicalQuantizationoftheSpinningModes 168
8.3. StaticPropertiesof the Nucleon 171

9. The BaryonSpectrum 175
9.1. The Roper Resonance 175

9.2. Rotational-VibrationalCoupling 177
9.3. nN Spectrum 180

10.The Skyrme Modelin theSoft-PionLimit 184
10.1.Soft-PionTheorems 184

10.2.Soft-PionCorrectionsto theMasses 186

11.The Skyrmion-SkyrmionInteraction 188
11.1.Derivationof theAW Potential 189

11.2.AsymptoticForm of theNN Potential 191
11.3.NumericalResults 192
11.4.The Three-SkyrmionPotential 195
11.5.The CurrentDebate 196
11.6.Relevanceto Boson ExchangeModels 198

12.The Deuteron 199

13.The Many-SkyrmionProblem 203



13.1.Skyrmions in Boxes 203

13.2.Skyrmion Crystal 206

13.3.Periodic Skyrmions 207

14. Prospects and Conclusions 210

Appendix A: The PCAC Relationin QCD 213

Appendix B: The Skyrme Term from Massive o-Meson Exchange . 215

Appendix C: Asymptotic Form of the Pion around the Nucleon . 217

Appendix D: Evaluation of the Wess-Zumino Term on Normalized

Manifolds 218

References 220

Chapter 4

MICROSCOPIC DESCRIPTION

OF NUCLEUS-NUCLEUS COLLISIONS

Karlheinz Langanke and Harald Friedrich

1. Introduction 223

2. Theoretical Background 226

2.1. Microscopic Formulation of the Equations of Motion 226

2.2. Generator Coordinate Method 232

2.3. Transformation to an Orthogonal Representation 234

2.4. The Role of the Pauli Principle 237

2.5. MicroscopicallyDerived Nucleus-Nucleus Potentials 240

2.6. EffectiveOperators for the CollectiveSchrddinger Equation 245

3. ElasticScattering 248

3.1. Elastica Scattering 249

3.2. Heavier Systems 258

3.3. Summary 264

4. Microscopic Study of AstrophysicallyImportant Electromagnetic

Capture Reactions 264

4.1. Formulation of a Microscopic Theory 264

4.2. Formulation of the Microscopic PotentialModel for

Capture Processes 267

4.3. Applications of the Microscopic PotentialModel 273

5. InelasticReactions 313



5.1. The Phenomenological Double Resonance Mechanism 314

5.2. Microscopic Studies of InelasticHeavy-Ion Reactions and

Their Aspects for the Band Crossing Model 317

5.3. Microscopic Modifications of the Band Crossing Model 324

5.4. Microscopically Modified Band Crossing Interpretationof

InelasticHeavy-Ion Reactions 327

5.5. Electromagnetic Transitions within Molecular Bands 341

6. Conclusion 352

References 354

Index 365


	page1
	page2
	page3
	page4
	page5
	page6

