
J. E. GARCÍA-RAMOS, V. HELLEMANS, AND K. HEYDE PHYSICAL REVIEW C 84, 014331 (2011)

FIG. 1. (Color online) Energy systematic of the Pb nuclei. The red
lines (triangles) connect states associated with a prolate structure, the
blue lines (squares) states with an oblate structure and the blacklines
(circles) connect states with a spherical structure.

in case of the larger model space. Moreover, they showed
that other observables, such as the B(E2) values for the
strongest transitions, were very similar in both approaches,
even though the wave functions differed distinctly. A different
set of Pseudonium nuclei was constructed for a model space of
two degenerate 1p1/2 and 1d3/2 single-particle states that could
contain both protons and neutrons, up to a maximum of 12
nucleons. Very much the same conclusion was reached after the

FIG. 2. (Color online) Energy systematic of the Hg nuclei. The
red lines (circles) connect states associated with a prolate structure
and the blue lines (squares) states with an oblate structure.

FIG. 3. Energy systematic of the Pt nuclei. The dark lines (circles)
connect the yrast band structure, the full (triangles) and dashed thin
lines (open squares) connect the non-yrast levels.

analysis of the resulting spectra within a restricted model space
of the 1d3/2 orbital only [43]. In the latter study, it was pointed
out that quadrupole moments seemed to be a better observable
to probe differences. Certain particularly chosen transfer
reactions were highly sensitive to the choice of the model
space. This demonstrates that a number of observables such
as excitation energies and B(E2) values are rather insensitive
to configuration mixing arising from the excitation of zero-
coupled pairs across the closed shell. The same underlying
mechanism may be responsible for the similarities between the
results for the Pt isotopes obtained within the [N ] configuration
space of the IBM and those obtained for the [N ] ⊕ [N + 2]
configuration space. In addition to the detailed comparison
in [41], we have constructed pseudospectra in the IBM
within a [N ] ⊕ [N + 2] configuration space and consequently
adjusted the parameters of an IBM Hamiltonian within the [N ]
configuration space [45]. Apart from very particular B(E2)
transition rates, it was impossible to discriminate between the
results of the two approaches.

In a more recent example, a study of the actual wave
function content and the way to test it has been explored
in the study of the nucleus 40Ca [46]. It turns out that
the 0+ ground state consists of only 65% closed sd shell
(or 0p-0h) and exhibits 29% 2p-2h excitations out of the
2s1/2, 1d3/2 normally filled orbitals into the 1f7/2, 2p3/2, 1f5/2,
2p1/2 higher-lying orbitals with even a 5% 4p-4h excitation
contribution. This large model space is needed to describe the
higher lying strongly deformed bands and superdeformation
as experimentally observed in 40Ca. The isotopic shifts in the
even-even A = 40 to A = 48 Ca nuclei could be reproduced
well through explicit inclusion of mp-nh excitations across the
Z = 20, N = 20 “closed” shell in a slightly smaller model
space than the one mentioned before [47]. This indicates

014331-2


