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ABSTRACT :

o vt s : o | 160, .. 162
Coriolis-mixed rotational bands have been observed in Ho and ~ " Ho

with apparent moments of inertia appreximately twice the rigid-body value.

" The combinedreffects.of the two odd particles, 6céupying the'unique-parity

'Nilsson,orbitals:7/2— [523] (h,. ,.,-proton) and 5/2+ [642] (i neutron)

11/2 *13/2

are thought to be responsible.

The use of high resolutioh'Ge(Li) detectoreraﬁd small on-
line computers fer data acqﬁistion and analySis has mede poesible.the study of
odd-odd nuclei'following heavy ion, xn reactions. Twoloftthe more interesting
cases recently studiea are treeented here. o

The follow1ng reactlons have been used to populate high- angular—

momentum states in 160Ho and 162Ho§ lSh ( B ;5n )160 0, 159Tb(h )160

and 2%a(TLi, 5n)162

He, 3n

Ho. The schemes presented in fig. 1 are established by

g B Y=Y coincidenCe measurements. Angular distribution-measurements indicate a
oy series of cascadlng M1-E2 transitions, where the E2 admixture is a few percent.
Excitation functions 1ndlcate 1ncrea51ng angular momentum up the band Complete

experlmental-detalls w1ll be publlshed later.

¥ S .
Work performed under the auspices of the U. S. Atomic Energy Commission.

.



- UCRL-19955

The 6  state of 162Ho has been assigned as'the'p77/2- 1523].n 5/2+ [6&2]
configuration [l] Comparison of.the band 1nten51ty and that of'the decay of
the 106 keV 6 level suggests that the observed band is based on this 6 state. ’
In 1§yHo, three rotational levels have been ettributed.[?]'to this same 6 Q"
‘configuratioﬁ, ana the similarity of that bagd to the one discussed here lends
support te the present‘assignment. (The similarity of these two bands would
be even more stfiking using an alternative assignment discussed iﬁ‘ref; 2).
This 6 configuratien should also oceur invl6OHo and thevband oﬁserved there is
mest probably aiso baéed on thiévstate; howe&er,vassignment of tHe 6 state
itself is not‘se certain in this case, since the 118 keV and i69 keV levels
are both.possible Candiaates. The 118 keV state might be essigned as the base
of the band since'the 51 keV traneition (169 keV-*vllS keV) has the energy and
multipoiarity eXpected if it.were also a band member. On the other hand the
169 keV state might be selectedeon the basis of the very great similarity

162

between the sequence of transitions based on this stete and the bands in Ho

and l6hHo. Also the observed small oscillation in the energy level spacings

has the Same-sign as that in l62Ho if the>l69 keV state is the_6— state, but
disagrees for the 118 keV aesignment. The 169 keV level is tentatively assigned
as the 6 state, but further work is being carried out ﬁo decide more conclusively

. between these two possibilities. With the 6 assignment for the 169 keV state,

a pos51ble conflgurdtlon for the 118 keV state would be 5 5 p 7/2- [523] n 3/2+ [k02]..
)

The rotatlonal sequence has been fitted with the expression . ‘)
o 2 2 3 3 I+K (I +x)! '
EL = E +AI(I + 1) + BI(I + 1)° + ¢c17(1 + 1)° + (-1) Ay T—wr (1)
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The band has three rather striking'properties; 1) an apparent moment of inertisa

approximately tw1ce the rlgid-body value (A 3.3 keV for 62Ho and 3.5 keV for

160 Ho); 2) a pos;tlve rotation-vibration 1nteraction term (B = +22 eV for

‘ ‘ | ) T
162Ho and +21 eV for l60Ho); and 3) a small oscillating term of order 10 . keV

for both. This,is precisely the behaviour expected from highly Coriolis-mixed

" bands and is nottsurprising in this case since bandsvbased'on the proton and

neutron states 1nvolved in this conflguratlon show ‘large Corlolls m1x1ng in
nelghborlng odd-A Ho [3] and Er Ih] 1sotopes respectlvely

Corlolls mixing has been treated rather comprehensively [4,5] and the

‘largest effects come from the unique~parity, high j Nilsson orbits within each

shell. In the odd-odd case, couplingAcan take place through both proton and'

neutron states and many more states become important. For the present'band in

l62’160Ho, both the proton and.neutrOn occupy'the above mentioned orbitals for

their respective shells, namely the,h and i orbits.

11/2 13/2
- The lowest order effect of the mixing on the 1evel spacing is to
increase the apparent moment of inertla in the band. Thus, neutron states

associated with the 113/2 orbit in 0dd-A nuclei in this region have moments

- of inertia close to the rigid-body value [6] or above in spec1al cases [7].

- Likewise the hll/2 proton. states have exceptionally large moments of 1nert1a,

though less dramatlc than those of the above neutron states. The coupllng of

these two states in the 6" band comblnes the contrlbutlons to the moment of 1nert1a

due to each»one, producing the enormous effective moment observed. In such

highly compressed bands there is a-general_higher-order effect leading to

positive B terms, in accordance'with the observations on the present bands ..
The oscillation in'the energy levelsvobserved in strongly Coriolis-

mixed odd-A bands can be described as due to the successive coupling of states
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with K, X - 1 . ...,‘etc. back to thé 1/2 band,_thé déCbupling parameter of
this baﬁd being;responsiblé for'thé'oscillationf Thé magnitude 6f the
oscillation isvreducéd'at éach stagé and héncé 1s smallest for highest K. In
the odd-odd casé;:K =0 Bandé éenerally exhibit é'displacemént of the eyen-spin
levels relative to'thé odd-~spin onés IBj, which can bé transmifted to the
K = 6_band. 'Infthe case of‘Qn =Q = 1/2, the Coriolis ﬁixing of the K = 0
ahd K=1 band§ éives a contribution to fhis displacément. For the & = 1/2
bands of intereét'here;vnamely n 1/2+ I660]‘and.p 1/2- [55QJ, the Coriolis
effecfé'will beﬁlarge and likely to domihate'othef.sourCeé of displacement. .If
so, one can prediéf Ay (eq. 1) to be negative. This is;'indeed, in accordance
with the obserVedvéign. However, the lést term of eq. i does not reprodﬁée:
the observed I &ependence of the oscillation very well, probably due to
cdntributions;frqm other bands and ffom higher-order terms{
Several'ﬁwo—quasi—partiéle states with I ~ 6 are'e#peéted‘to exis£
below 300 keV,.and bands based'oﬁ these states would normally be populatéd
approximétely equally; résulfing'in very'complex spectra."In these Ho nuclei
the large effeétive moment of inertia of thi§ particularv6— éonfiguration
considerably'lowérs thé high-spin members of this band:relative to all'ofhers..
The heavy ion, xn reaction is then particulérlyvselective.and the population
is funnellgd predominantly into the'cohpressedvbénd, resulting iﬁ remarkably

uncomplicated spectra. ' , o : o _ o

o

We éfevindebtéd to Drs. K. H. Maier, K. Nakai; and J. L. Quebert for
their interest and héipful discussions. The HILAC crew are. to be congratulatedv
‘for maintaining their usual high pérformance lével. One of us (J.R.L.) would
‘like to éxpréss his appréciation to Prof. I. Pérlman for thé opportunity té take

part in these experiments at the L.R.L.
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FIGURE CAPTION
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Fig. 1. Level schemes for l60Ho and ~ " Ho. Relative transition'intensities

are indicated and are thoée obtained following

160Gd(7L1, 5n)162

Ho reactions.
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