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Radiative capture reactions likéle(a, ) Be play an
important role in astrophysical scenarios. Experimental
data are usually only available for higher energies and the 20}

extrapolation to the low energies relevant in astrophysi- §’ -40F B
cal environments may be problematic. Theoretical calcu- = .t ]
lations in the framework of microscopic cluster models [1] & |

-80F ]

suffer from poor effective interactions and restrictedstdu i ,

wave functions. Furthermore it is difficult to include con- ~ -100} Frozen+PAV ]

figurations that are not of cluster nature but that are neces 150t . . . . . 1]

sary to get a good description of thBe bound states. 0 2 4 E [MeV]G
We aim at using the Fermionic Molecular Dynamics

(FMD) model to calculate such reactions. The FMD hagigure 2: Phase shifts for the positive parity state&®¢,

been used successfully to describe the properties of ng/2+ and 5/2% correspond to solid, dashed and dotted

clei in thep- andsd-shell [2] using an effective interaction lines, respectively) in théHe-« elastic scattering and com-

that is derived from realistic nucleon-nucleon interaasio parison with experiment.

by explicitly introducing short-range central and tensor

correlations in the Unitary Correlation Operator Method

(UCOM) [3]. The FMD wave functions use Gaussian ¢ . h f ionf ek
wavepackets that are localized in phase space — cluster ¢ \wave functions the center-of-mass motion factorizes an

figurations can therefore be included naturally in the FMB! ana:g/tm?ri dT:Cl\(/)lBVE:l.an fo; the r_et;mve (rjnotg)n“ca?_ be
model space. At small distances the clusterswillIoosetheqonea_ otr Re tls:{_|s nr? p(;)sg edan Ia (;)ZC 'V_?r']
identity and we use FMD configurations that are obtaineg®°'dinate Representation has been developed [4]. The

by minimizing the energy with respect to the parameters nte_r-of—mass problem is solved by explicit projection_on
all the individual nucleons. For larger distances the cIu§ptal linear momentum. The deconvolution of the relative

ter configurations will become important and asymptoti[nonon is done with the help dbcalized states. These are

cally the system can by described as a system of two poirjfp—e %lgensttart]ez (t)f thétopera;tor z_irldl_zlzsyrrwp'iotlcallr)]/ the;(;_
like clusters. Outside the rang of the nuclear interactiofi?" P€ matched to systems ot point-like clusters whose dis-

the wave function has then to be matched to a Whittaké?nces are related to the eigenvalues.

function (bound states) or a Coulomb wave function (res%- In glg. 1 we Zhow the resultﬁ_ for thednegagve ﬁa”%’ Id
nances or scattering states). ound states and resonances. To reproduce the thresho

This matching is not a trivial procedure as the Slater d energy quite sophisticated wave functions for the clusters

. . o '%have to be used. Linear combinations of Slater determi-
terminants used in the FMD description couple the relative . . .
. . . nants and the use of two Gaussians of different width for
motion of the clusters with the internal degrees of freedom : ; .
. each single-particle state are necessary for a good descrip
of the clusters and the center of mass motion. If the samg .
fion especially ofHe.

Gaussian width (the same oscillator parameter) is used forWe depict the phase shifts for positive parity states in

Fig. 2. A good agreement of this fully microscopic model
with experiment is observed. With the inclusion of the

-26 VD B | Frozen FrozeniPAV"  Exp. dipolg transition operator we will be able to calculate the
-28 reaction rates.
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Figure 1: Calculated and experimental threshold energies (2004) 3
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