Odd-parity doublet bandsin 1% 0 112Ry
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The theory of chiral doubling of rotational bands in triax-
ia nuclei developed by Frauendorf and others[cf. 1] hasled
to numbers of searches for such doublet bands, particularly
in odd-odd triaxial nuclei. In even-even *®Mo, we observed
doublet bands which tilted-axis cranking (TAC) calculations
indicated could be soft chiral vibrational bands [2]. Recently
one of the earlier proposals for chiral doublets in **Pr was
shown to not have all of the experimental properties of chiral
bands [3].
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FIG. 1: Odd-parity doublet bandsin *°Ru.

With our high statistical data at Gammasphere, we have care-
fully investigated levels in 1% 1% 112Ry populated in the sponta-
neous fission of 22Cf. We observed odd-parity doublet bands in
108, 110. 1120 as shown in FIG. 1 for %Ru. The many decay-out
transitions uniquely yield band head spins and parities of 4 and
5 (and 5 and 6). Their 0dd-Z neighboring nuclei show evi-
dence for a transition from axially symmetric shapes to maxi-
mum triaxiality in going from *Y to "®Rh [4]. The doublet
bands seen in 1% % 2Ry have some remarkable similarities:
their band head energies are close, 2111 keV (4) and 2424 keV
(5) in 1®Ru; 2016 keV (4) and 2243 keV (5) in °Ru; and
2003 keV (5) and 2334 keV (6) in *?Ru, and the branching
ratios E2/(M1 + E2) ~ 6 are identical for the two bands in each
nucleus and are nearly the same in all three nuclei. The moments

of inertial for the doublet bands in *'* *Ru are remarkably
equal and constant with spin, as they should be in chiral bands.
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FIG. 2. E(l)a—E(l), of the doublets.

The TAC calculations for *2Ru provide some support for these
bands being soft chiral vibrational bands but do not reproduce al
the data. One of the real puzzlesis seen in FIG. 2 where the en-
ergy differences for states of the same spin in the two bands are
shown. For rigid chiral rotation, this difference should approach
zero. In FIG. 2 one sees a very different pattern for each of %8 110
H2Ru. Why are these so different when their branching ratios and
their band head energies are so close? The branching ratio agree-
ments strongly indicate these doublet bands are not accidental
degeneracies. If these are chiral doublets, the data are more com-
plex than represented by present TAC calculations. On the other
hand, the data may be pointing to some new symmetry we have
not yet understood.
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