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We apply the realistic shell model which includes coupling between many-particle (quasi) bound
states and one-particle continuum of scattering states (Shell Model Embedded in the Continuum -
SMEC) [1] to the spectroscopy of isospin mirror nuclei 17F and 17O and E2 electric transition to the
ground states of these two nuclei. For the purpose of such study we have constructed shell model (SM)
effective interaction in the cross-shell model space connecting the Op and lsOd shells. The details of
this construction can be found in Ref. [2].

In our SM calculations we assumed \p — Oh
structure of the positive parity states in these
two nuclei and 2p — \h structure for negative
parity states. More complicated configurations
were implicitly taken into account via quench-
ing factors following an approach of Brown and
Green [3]. This improves significantly positions
and width of excited states in the nuclei under
consideration. What is more we have found that
usage of density dependent force of Schwesinger
and Wambach [4] as a residual interaction which
couples (quasi) bound states to scattering states
is superior compared with simple zero range
forces of Wigner and Barlett form. The over-
all strength of Schwesinger and Wambach force
of 300 MeV-fm3 has been obtained by fitting the
spectra.

A useful measure of radial wave function is B(E2) transition matrix element between l/2f and
5/2^" bound states. The results presented in Tab. 1 show large improvement of these values as com-
pared with the standard SM mainly due to more realistic rms radii of single particle orbits l s ^ and
0d5/2- The former is very weakly bound (105 keV) in 17F nucleus resulting with much different spatial
extension as compared with 17O. However the continuum coupling seems to be also important in the
latter case.
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Table 1. The B(E2) transition matrix
element between 1/2* and 5/2+ bound
states calculated within the standard SM
and our SMEC approach compared with
experimental values. The effective charges
ep = 1.41 and en = 0.47 were used in
the theoretical calculations. The oscillator
length b = A1/6 fm was taken in addition
for SM. The units are e2fm4.

Model

SM
SMEC
exp.

17F

32.7
70.3
64.9

17O

3.6
5.1
6.2
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The Coulomb dissociation (CD) method provides an alternative indirect way to determine the
cross sections for the radiative capture reactions at low energies [1]. In this method, the radiative
capture is reversed by the dissociation of the projectile (the fused system) in the Coulomb field of the
target by assuming that the strong interaction between the nuclei is absent and the electromagnetic


