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16'+14 decay of the yrast state of the crossing band to the
ground band is less than one-third of the corresponding intra-
band 16'+14°' yrast transition. In 18805, the interband and
intraband transition rates appear to be more aoavwnwvw&mv. and
in 1°20s, of course, evidence for the intruding band is seen
only in the backbending of the yrast sequence of states.

A 1 A 1 A 1 a
0.0 100 200 300 400

I(I+1)

Fig.3. The yrast sequence of states in 102,100,10605,  Non-

yrast states presumed to be extensions of the g.r.b. are
indicated by closed symbols. The moment of inertia for the
higher-spin yrast states is wmunox»awnow< 70% of nsown»ﬂ»m
value. (Data from refs.l and 5). {

This general trend in the interaction between the g.r.b. and
the crossing band reflects that seen in the platinum isotopes.
It should be emphasized, the -exact nature of the crossing
bands has yet to be determined, but the experimental evidence
argues mnnO:mw«vnOH assoclating them with HOﬂmn»oslww»a:on

’ 3

structures?

B. Tungsten Isotopes

The tungsten isotopes are of special interest in this con-—
text because they bridge the region between no backbending in
the Hf isotopes, and the region of sharp backbending effects
in Os and Pt isotopes. The general features of the yrast
structures in the even-A tungsten isotopes might ngananOHQ be

i

—4-

expected to reflect both the rotation-alignment tendencies
of their Os isotones and the deformation-aligned structures
of their Hf isotones. As we shall see, this indeed seems to
be the case.

wWe have most recently completed a study of the high-spin
states in the more :m%nnosunwnv tungsten isotopes accessible
by (a,xny) reactions®). Except as otherwise noted, the re-
sults described were obtained in conventional in-beam y-ray
spectroscopy experiments carried out using 26-50 MeV a-par-
ticles from the Michigan State University Cyclotron. The
yrast band data for ' 7-182y are summarized in Fig.4.

[ )
09).... YN
[ )
| A ] ne. 2w
[T} YOy T JeNY awr?
[ ]
e 2828 W2 2030 e e
W 19 o ~
M“Jlluiz P
20 I W TS e 2238 —
w e ny w— %
1Mpsec
: [ 7 (S
/2 V0 /2 2 /8 1o
P/ W T/ WY W o ] g )
V2 — ]
V2 75/ 127 3 Vg (|}
[ ] 2 UM [ ) [ ]
n/r—— et w w we -~
n W ne o LV ey 1]
[ . [ — ) [
[1 Vg S L Vg Lm— w2 sy L4
V/2 e WY V2 Y 23
wr——w YT 2w LA - g g . LI ]
w3 wa 150 B\w..ll ™
we__ s [J— ) - [ we—..m PO )
=" [N, ] Wi — [ [ ) [V S ) [— )
V77 178y 1794 190y 191y 1824

Fig.4. The yrast band structures in Y771 %%W (ref.6).

in 7 and 179, the even parity sequence {here norma-
1ized to 0 keV) becomes yrast at spin 9/2 and 15/2,
nnw0wnn»<o~<. The 27/2 and 29/2 members in 179 are from
ref.?7.

There are two distinctive features of these systematics.
The first is the '*°W yrast anomaly. The behavior of the '*°'W
yrast band very nearly qualifies that nucleus for the family
of backbending nuclei, and it is at least as striking as-the
178yb case®) which has recently received so much theoretical
attention. Figure 5 shows a conventional backbending plot of
the even-A tungsten data with the 178yh data also shown for
comparison. The effect seep in '*'W is unique among all the
even—-A W isotopes with 98<N108, though some evidence for the
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maaommnmnrmn0w70nmm:&0n»n<nwto wwuhm oo:mwacnmn»osm oﬂ
corresponding spin must lie still higher in the spectrum,

Thus, in '®?W backbending in the usual spin range (14-18h) can-
not occur from intersection of the ground band with a rotation-
aligned i)3/2 2-quasiparticle structure. i

The possible role of decoupled hg/2 protons in the tungsten
yrast band behavior remains a question, however. The mmww of
the Jiilich group®) provide compelling evidence for the involve-
ment of hg/2 protons in the backbending in '®20s, an isotone
of '*°w. m:n the systematics of the location and extent of
nmnocvwwsm in the 1/27(541) bands in the (2-1) menosmw%wm
170uf, V9% and '*?0s do not argue strongly for the continued
influence of proton decoupling in 180y, Fig.7 shows that the
1/27(541) orbit is several hundred kilovolts nearer the ground
state in both '?’Ta and '?’Re than in '’°Ta and '*'Re. 1If the
hg/2 protons were responsible for the backbending-type beha-
vior in _..zn one might then expect an even more pronounced
effect in '"'. The so-called “"compression factor" proposed in
ref.13 as a measure of particle-core decoupling is not very
enlightening in this case, though one does note that the ten-

dency toward hg/2 proton decoupling increases with 2 as one
moves to smaller deformations.
800 |— 4
/ {
Ei.9 / —{ 050
Vi~ (1541)p ,
600 |- n Qbﬂ
Y [
< w 1040 i
> 400}— S~ w { o
o X '
¢ do3s T
w G|¥
os o~
200} —1030
Ta W
Re —Decoupled Umll ____10.25 .
° 'l — i A — A m
102 104 106 02 104 106
N N

ﬂwm.q.m:mna<0mmv»=o\~am5von0n= \n.wan.mawv w

and in Lu, Ta, and Re isotopes (left); decoupling :
factor for 13/2+9/2 energy spacing (right) . (Source:
Nuclear Data Sheets and ref.5).

N
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The data of figs.6 and 7 thus suggest that both proton and
neutron rotation alignment can influence the yrast behavior in
W and Os isotopes. 1n !'*°w, the influence of hg,; protons in
the yrast band behavior may be resolved in an exyeriment where
mcvmﬁmscwmwwk more angular momentum is brought irto the odd-A
neighbor, '7°W. 1If the '°°W backbending behavior does arise
from mmnocmwu:o of hg /2 protons, the i}3/2 even-parity struc-
ture in '7°W should exhibit similar behavior at high spins.

vmmmnmmsmumnozonxmnmmnzwms.'v:m<m<mﬂ< nnnm:nM« :mmm
the '’°Er('®C,4ny) reaction to populate high spins in '7°w,
The_results are tantalizing, but not conclusive. While the
7/27(514) band is observed to backbend (fig.8), the even-parity
»wu\w structure is weakly populated in the reaction, so that

it "is difficult to identify spins higher than the 29/2 shown
in fig.4. This is surprising in view of the fact that the spin
29/2, i13/2 band member is already yrast by over 320 keV.
Moreover, a high-spin isomer is seen to decay directly into

the backbending region of the 7/27(514)band, prcbably at spin
35/2, but not into the even-parity band. All of this suggests

the 113/2 band in '7°W does not backbend, but further study is
needed.

wo | In
. Fig.8.
wo |- Backbending plot of 7/27(514)
band in '’*w (ref.14). The
ot % (5141w 18¢y yrast data are shown for
(NBI) comparison.
e wof
oo wow
[ 13
H
0 1 __a .l a1 1. .n.
002 004 006 o0 010
e

3. Deformation-Aligned Yrast Structure

In most regions of the nuclear chart, consideration of
collective and rotation-aligned structures would complecte a
discussion of yrast structure, at least for the spins up to
~ 24h so far identified. llowever, the single-particle spec-
trum in the region just below Z=78, N=108 is unique, because
numerous high-2 orbits are clustered near the Fermi surface.
This special circumstance gives rise to a new and quite diffe-
rent type of yrast structure where angular momentum can be car-
ried most "cheaply” not by collective rotation of the core, but
rather by high-j, many-particle motion about the nuclear symme-=
try axis. Thus, in contrast to the rotation-aligned (RA) yrast
structure where the particle angular momentum is approximately
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yrast position. As one moves downward in 2 to the Hf iso-
topes, one enters a region distinguished primarily by the 13. F.S. Stephens, P. Kleinheinz, R.K. Sheline, and R.S.
apparent absence of rotation-alignment effects. Instead, one simon, Nucl.Phys. A222 (1974) 235
encounters the added dimension of deformation-aligned yrxast :
structures in certain favorable cases. The pivotal tungsten 14. J. Pedersen, private communication
isotopes appear to reflect both RA and DA characteristics of 1. T.L. Khoo, F.M. Bernthal, R.G.H. Robertson, and R.A.
the region. Warner, Phys.Rev.Lett. 37 (1976) 823
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