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Theshellmodeldescriptionof halonucleirequiresquitedif-
ferentsingle–particlestatesfor corenucleonsandnucleonsin
thedilute andfar out reachinghalo. Thestandardshell–model
expansionof thesewide–spreadstatesin a harmonicoscillator
basisrequiresmany shellsandalargenumericaleffort. A better
representationis possiblein termsof Gaussiansingle-particle
states(coherentstates)which aredefinedby their parameters���
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In single-particlespacethesestatesform an overcompleteset.
A good representationof a generalsingle–particlestate ν
shouldthereforebegivenby asuperpositionof afew Gaussians
with properlychosenparameters
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i
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ThegeneralA–bodystate Ψ canthenbeapproximatedby a
linearcombinationof SlaterdeterminantsQk

Ψ � ∑
k

Ck Qk � (3)

wherethe Qk areconstructedfrom A single–particlestatesof
type ν . Themixing coefficientsaredeterminedby diagonal-
izing theHamiltonianH in thenonorthogonalbasis Qk . The

matrix elements Qk H Ql canbe calculatedanalyticallyif
the interactionis also representedby Gaussiansbecauseonly
Gaussianintegralsanddeterminantsappear.

We have performedfirst calculations[1] to test the useful-
nessof theseconcepts.We usedthe ATS3M-interactionwith
our Unitary Correlator Operator Method (UCOM) [2] in the
Fermionic Molecular Dynamics (FMD) [3] model.

The advantagesof flexible coherentone–particlestatesare
demonstratedin thecaseof 6He. By usingonly two Gaussians
for eachstate ν in a singleSlaterdeterminantthe exponen-
tial tail of thenucleondensityandtheexistenceof alow density
neutronskincanalreadybedescribed(Fig. 1). Thereis alsoan
increasein bindingenergy of 3.5MeV comparedto oneGaus-
sianperstate.

Theconceptof configurationmixing is illustratedin Fig. 2.
TheFMD groundstateof 12C usingonly oneSlaterdeterminant
hasa pronouncedα -structure.This intrinsic stateis in accor-
dancewith experimentalresultsandcaneasilyberepresentedin
FMD by only oneGaussianperstate.But thesingleSlaterde-
terminantlacksgoodquantumnumbersin angularmomentum
andparity. By a configurationmixing calculationwithin a set
of randomlyrotateddeterminantsweachieveamuchimproved
descriptionof thegroundstateandalsoget therotationalspec-
trum with the right quantumnumbers.Comparedto the FMD
groundstatewegainabout12 MeV in bindingenergy.
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Fig. 1: Radialnucleondensitydistributionsof the6He ground
statecalculatedwith one(left) andtwo Gaussians(right)
perone-particlestate
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Fig. 2: Densityplot in coordinateandmomentumspaceof the
intrinsically deformed12C ground state(top); result of
configurationmixing calculation– energy of the lowest
statesasa functionof thebasisdimension(bottom)
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