


ClusterRepresentationsofNuclei*

KarlWildermuthandWalterMcClure

Contents

I.Introduction1
II.TheRitzvariationalprinciple3

A.TheRitzvariationalprocedure3
B.Considerationsontrialwavefunctions5

III.Oscillatorclusterrepresentation6
A.Whatisacluster6
B.Constructionofoscillatorclusterwavefunctions8
C.DiscussionofBe8asanillustrativeexample11
D.Effectsofantisymmetrization18
E.Theapplicationoftheoscillatorclustermodeltotheenergyspectra

ofotherlightnuclei24
IV.Generalizationoftheclusterwavefunctions32

A.Nuclearboundstates32
B.Characteristicsofgeneralizedclusterwavefunctions41
C.Moredetailedcalculationsofthematrixelements44
D.Theinfluenceofclusteroverlapping52
E.Collectivestates70

V.Nuclearreactions81
A.Generalconsiderations81
B.Derivationofcoupledchannelequationsfornuclearreactionsand

nuclearboundstates82
C.Applicationtospecificnuclearreactions92

a)a―aelasticscattering92
b)a―Heselasticscattering94
c)Li6(p,He3)areaction96

D.Opticalpotentialandnuclearreactions103
a)Realopticalpotentials103
b)Complexopticalpotentials109

VI.Introductionofhard-coreforces113
A.Generalremarks113
B.ThegroundstateofLi6anditschargedistribution115
C.TheCoulomb-disintegrationofnuclei119

VII.Qualitativeconsiderations123
A.Opticalgiantresonancesinnuclearreactions123

a)Opticalresonancesinnucleus-nucleusscattering123
b)Examplesofopticalresonancesintheincomingchannel....129
c)Opticalresonancephenomenainoutgoingreactionchannels..131
d)Examplesofopticalresonancesinreactionchannels132

B.Nuclearfission134
C.Coulombenergyeffects146
D.Reducedwidthsofnuclearlevels152
E.Gammatransitionprobabilities155
F.He3andtritonreactionsinFe56158

VIII.Conclusions160
AppendixA162
AppendixB165
AppendixC165

References167

*Thisworkwaspartlysupportedby:Bundesministeriumfurwissenschaftliche
Forschung.


	page1
	page2

