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The nucleus Ru has recently gained much attention since many features of its
low-lying excitation spectrum exhibit strong evidence for the existence of a stable
triaxial shape. This is supported especially by the static ay^ dynamic E2-moments
measured recently in multiple Coulomb excitation experiments for states up to the
10^-level. The observed signature has stimulated a number of new theoretical investi
gations. In an attempt to incorporate triaxial shapes in the IBA-model, e.g., the
SU (3)-symmetry has been introduced , which in its geometrical interpretation as
sumes the neutron and proton distributions to have opposite intrinsic quadrupole
deformations. As a consequence proton and neutron transition matrix elements are
expected to deviate appreciably from each other.

Stimulated by this model we have measured at E =23 MeV the hadronic excitation
of Ru by polarized deuterons, which due to their isoscalar character are sensitive
to the moments (M ) of the mass distribution and its transition densities. Together
with the corresponding proton moments (M ) known from Coulomb excitation these yield
the neutron moments (M ) of the transitions. The experiment has been performed at
the Munich MP-tandem accelerator using the Q3D-magnetic spectrograph. In order to
separate the 41-2+- doublet with an energetic difference of only 4.6 keV (fig. 1)
special emphasis has been put on highest possible energy resolution.
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Fig. 1: deuteron spectrum at 22.5°
for the 4t-2+-doublett seen in Coulomb excitation . The data

1  2 exhibit that a substantial part of
the excitation of these levels proceeds also directly from the groundstate with
multipolarities X=4 and 6, respectively. The observation of appreciable hexadecapole
strengths is remarkable in view of theoretical efforts to incorporate triaxial
shapes in the IBA by inclusion of g-bosons.

The quadrupole mass moments resulting from the analysis yield neutron moments,
which in part deviate substantially from the corresponding proton moments. The ratio
M /M of neutron to proton moments normalized to the number of neutrons and protons
in tRe nucleus, respectively (M = M /N and f? = M /Z), should be unity in the case
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of pure isoscalar transitions. Whereas most

of the quadrupole transitions indeed yield
a ratio compatible with unity within their
experimental uncertainties, we find for the

ground state transition of the 2| and 2't-
states the values M /ff = 0.87(5} and 1.4(2),
respectively. This SmpEies that in the 2^-
excitation dominantly protons are involved,

whereas in the 22-excitation a preference
for neutrons is observed. This is Just oppo

site to what is expectgd from the picture
employed in the IBA-SU (3)-calculation .

A CC-calculation assuming pure isosca

lar character for all quadrupole transitions

jgjjolved in the low-lyin^ excitation of
Ru is shown for the 2 -excitations by

the dotted lines. The calculation overesti

mates the observed 2|-excitation by approxi
mately 20% and underestimates the 22-data
by about the same amount reflecting just
the deviations from isoscalarity for the

groundstate transitions of these states.

A calculation utilizing the trijx^al ro
tor model , which has been quoted ' to
successfully describe the Coulomb excitation
results, underestimates the 2^- cross sec
tion even by a factor of two (dash-dotted

lines in fig. 2). There is no way within
this model to describe the 2'^- and 22-data
simultaneously, if the quadrupole^ogerator
is treated properly in all orders ' of
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