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The magnetic dipole giant resonance predicted in Heavy deformed
nucle’i(l) has been experimentally c:cinfir"med<2) in 15 6G"d; 158

Uhsm’ 16413}', 168E1r, 174

ady 1604,
¥b. In two of these nuclei (6¥Dy and 7%vb) the M1
strength is equally distributed between two levels very close in energy,
suggesting a splitting of the collective state.

In the theoretical papers on the sUbject(B ) there is no mention of such an
effect, although the natural possibility of fragmentation has been considered.
The purpose of this note is to point out that a splitting of the collective state
can be explained in the framework of the two-rotor model by assuming triakial

symmetry; and can bé rélated to the y-parameter by the equation




w x 2 tg Vo (1)
wl + 0, /\/3-‘

We do hot mean that the splitting is by itself a proof of triaxial
deformation(u), especially in view of the fact that the existence of ruclei with
such a shape has not been firmly established so far, What we suggest is that
the splitting should be taken as an indication of triaxial symmetry. If such an
indication can be substantiated Eq. (1) provides a very sensitive test. The

174 o o »
Yb, for instance, corresponds to a value of

splitting | 0)-0,]=0.2 MeV in
Y of 3°,

In the two-totor model protons and neutrons are assumed to form two
separate rigid bodies of ellipsoidal shape, free to rotate around a cornmon axis
with opposite velocities. If the nucleus has axial symmetry such a rotation can
only oceur around one of the axes orthogonal to the symmetty axis. If the
nucleus has triaxial symmetry, rotations around each of the three axes are
obviously possible. Let us assume a small deviation from axial symmetry and
let us consider relative rotations around the axes orthogonal to the axis of
approximate symmetry. In such a case to fir#t ordér in the deformation
patameters we can retain the results of the two-totor model with the
exception of the calculation of the restoring force which is now dependent on

the axis of relative rotation

=~ =~ -
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In the above formulae o, is the frequenicy of relative rotation around the
. N S 5 (e ! oS g 1% tg” Gy, _ld b Pl
i-th axis, R = 1/3 (R1+R2+R3), J=1/2 (./1 ;Jz), C, =4 0 “"o Ry with ¢
the nuclear density, ¥ the nétitronsproton potential and r o its range.

Eqgs. (2) can be derived keeping R 1741‘12 in the procedure of Ref. (5) for the
evaluation of the restoring force.

Using the definition of 7
R -R = ,\/lm: B R, cos (y-k = )

we get Eq. 1.

Needless to say, thete will dlsé be excitations corresponding to telative
rotations of prototis and neuttdns around the axis of approximate symietry.

By a naive application of the two-rotor model we estimate the energy and
strength of these excitatioris to be of the order y /9 of the corresponiding
quantities for rotations around one of the axes ortHogohal to the approximate
symmetry axis: A detailed analysis requires a refortilation of the two-rotor

model in order to inclide the necessary additional degrees of freedom.

We thank D. Bohle for valuable discussions.
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