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1. INTRODUCTION

The concept of symmetry in the Interacting Boson Modell (IBM)
description of even-even nuclei has proved to be one of the model's
most important elements, not only because of the recognition of the
existence of the symmetries themselves, but also because they provide
benchmarks in the formulation of a unified description_of a broad
range of nuclei. The importance of the recently proposed” symmetries
in odd-even systems can thus be viewed in the same light. and their
role in pointing to a simple preecription for the changing collective
structure in odd A nuclei throughout a major shell is likely to prove
even more essential, given the much greater complexity of the boson-—
fermion (IBFM) Hamiltonian®.

The group structure of a boson—-fermion system is described by
UB(6) x UF(m) where m specifies the number of states available
to the cdd fermion, and thus depends on the single particle space
assumed, The ability to construct group chains corresponding to the
symwetries SU(5), SU(3) or 0(6) depends on the value of m, and this
problem has already been discussed in detail in a separate coatribu-
tion'« Of the structures studied in dega:ll to date, the case of m=12
is the one with the broadest potential”. The fermion is allowed to
occupy orbits with j = 1/2, 3/2 and 5/2, so that the assumed single
particle space corresponds to the negative parity states available to
an odd neutron at the end of the N = 82-126 shell, namely, pj/2,
p3/2 and f5/3. The region of iInterest thus spans the W-Pt
nuclel, and since one prerequisite for an odd-A symmetry is the
existence of that same symmetry in the neighboring even—even ccre
nucleus, the odd Pt nuclei around A = 196 offer the obvious testing
ground for the 0(6) limit of U(6/12). The heavier even~even W
nuclei, on the other hand, have the characteristics of an axial
rotor, and hence the negative parity structure of the neighboring odd
W isotopes offers the possibility to study the validity of the SU(3)
limit., Finally, given a definition and understanding of these two
limits, the coustruction of a simple description of the transitional
odd=A 0Os nucleil can be considered.

In comnsidering a unified description of the odd-A collective
structure in this region, the principal advantage of the IBFM is its
inclusion of a core description which can run the full gamut of
vibrational, rotational or asymmetric structure, and which incor-
porates essentially all collective excitations. Thus, in the region
of well deformed nuclei, such as W, one can expect the model to



generate an equally detailed description of both the low lying rota-
tional structure which emerges from a Nilsson model treatment, and
the subsequent vibrational modes which to date have, in general, been
treated only qualitatively. In regions outside those of axially
syometric deformation, such as the heavier 08 and Pt auclei, the
IBFM's capabilities should prove even more crucial, since here
deficiencies in the core description can manifest themselves even at
low excitation energies.

2. 1%%p¢: THE 0(6) LIMIT OF U(6/12)

1‘3% pointed out in Section 1, the well established 0(6) symmetry
in Pt and its neighbors™, coupled with the 1isolated p;/2,
p3/2 and f5 5 orbits available to an odd neutron in this region,
implies ghat the odd Pt nuclei should offer the best opportunity to
test the predictions of the 0;6) SronP chain of U(6/12). The
results of recent (n,Y) studies of Pt have led to a comprehen-
sive level gcheme which is compared with the U(6/12) 0(6) symmetry in
fig. l. The origins of the theoretical scheme, and its gaaociated
quantum numbers, have been discussed in detail elsewhere . It is
therefore sufficient to remark here that it offers an adequate
description of the observed structure, at least below 600 keV. It ie
particularly encouraging that a one-~to-one correspondence can be made
between experimental and theoretica]g levels up to this energy.
Moreover, subsequent (a,n',Y) studies” have removed a number of the
ambiguities in the empirical spin assignments of fig. 1, and in all
cases, the results confirm the association of states shown. Data
from single particle transfer studies'” are also largely in agreement
with the symetryl predictions, althougllag gom:l élgportant discrepancies
have been found for the reaction Pt+"""Pt. However, it is
possible, and indeed likely, that these stem from uncertainties in
the form of thg IBFM transfer operatog itself. Recent data has also
been obtained'? om B(E2) values in 195p¢ and again, these confirm the
selection rules mandated by the symmetry scheme. There 1is evidence
of symmetry breaking, at the level of 20-30Z, but there is alsc some
indication that this may be largely accounted for by a suitable
choice of the relative signs and magnitudes of the boson and fermion
effective charges in the E2 operator.

A distinctive feature of the symmetry scheme is the existence
of couplets of levels with J, J+1 separated by a constant J(J+1)
spacing. This feature shows up clearly in the data and results from
the pseudo-spin symmetry inherent in all the group chains of U(6/12).
There is, however, a clear discrepancy between theory and experiment
at higher excitation energies in that the predicted states in the
representation labelled [N,1] are toc compressed, relative to the
data, A modification to the original scheme which removes this
problem, while maintaining the symmetry, is discussed in ref. 13.



ROM
REPRODUCED F
BEST AVAILABLE COPY

E (keV)
Ry 1z o2 —ap 00-0—12
(QO-0-— —ue B . 500
—~ae @A, ®00 o ="
QT ] / Tl ]
500 (2 29 e U=,
— -7 k Y=
T _ap 3 V52 '1—12
—2 32 —72
S —n
4 a 0}
20l __sp + m_\;:ﬁ:/g 1
g2 (172,32} —S7 3%
2 372 (W—Z._yz €10 '
—s2
(m"s_m 3:!’7" 1950,
®10 78 7
EXP
O} (00)-O-mmi/2 1 Qoro-—12 TH i
700 o

Fige 1. A comparison of the 0(6) symmetry scheme of U(6/12) with
(]

the levels of

Pt.

2N=2.2) (2N=-2.2)
EK
(MeV) .
K% L2
wor . ve —— o "2 o——
72 — — w2 e
T 32
— sz 8.2
o- 2 (en.n o w2
K 12,372,572 ‘12 Ks172, 22,52
[ —
B sare
(2N+2.C) 2= Jwe
= -z
. ———r2 .
47 — 12 K2172,572
w512
= a2
Qo™ o 12
Kels2
tver, 0] (N1
Fig. 2. The SU(3) scheme of U(6/12). Representations are labelled

bgFthe (A1) quantum number of SUBF(3) and by the [N;N,] labels of
U

(6),



3, THE SU(3) LIMIT OF U(6/12) AND THE NILSSON MODEL

The SU(3) limit of U(6/12) requires a rotationzl core struc—
ture, coupled to j = 1/2, 3/2 and 5/2 orbits. The odd W nuclei
repregent the best chance of observing characteristics of this
symetry since, 1n nuclel of lower mass iz the well deformed rare
earth region, the Fermi surface 1s progressively farther from the
single particle orbits of interest. The structure of the SU(3) level
scheme is illustrated in fig. 2 and is defined by the group chain
decomposition.

Bee) = tF12) D vBe6) x vF(e) x suf2)

+

> ¥ 6) x suF2) D st¥F(3) x stt(2) %)

D 08¥(3) x su¥(2) D spin (3)

The corr=spnnding Hamiltonian which describes excitation energies is
constructed from the Casimir operators of the groups UBF(6),
sUBF(3), OBF(3), and Spin(3). The states thus group into the
various (A,u) representations of SUBF(3), and within each repre-
sentation, the equivalent of one or more odd-A rotational bands can
be assigned, and are labelled by their appropriate K values, The
suBF(3) representations themselves fall into one of two possible
representations of the group UBF(6) which are distinguished by the
quantum numbers [N+1,0] and [N,1]. In fact, it will be seen present-
1y that it is the K=1/2 and 3/2 bands of the (ZN,lg representation of
fig. 2 which form the ground state structure in 1859 and this situa-
tion can be realized in the symmetry scheme by a suitable adjustment
of the relative sizes of the cortributions from the Casimir operators
of UBF(6) and SUBF(3) in the Hamiltomian.

The SU(3) 1limit has the attractive advantage that its predic-
tions can be compared with those of the Nilsson model for the same
shell model states, so that a movre physical interpretation of its
structure can be formulated. A comparison of the essential ingredi-
ents and approach in each framework is given schematically in fig.
3. The relative energies of the spherical single particle stafes
shown for the U(6/12) system stem from the pseudo L decomposition l',
represented by the boxed portion of the chain decomposition in eq.
(1), which treats the fermions as a one~boson system coupled to
pseudo spin *1/2. 1In the Nilsson scheme, the spherical ordering is
different and would remain so if the ipput energies in the IBFM
scheme are taken as quasiparticle energies, since the Fermi surface
in the spherical scheme would be expected to be near the P3/z
orbit, The core basis in the Nilsson scheme involves only the ground
state rotational band, and this is glso true for the lowest two
representations of the U(6/12) scheme!. (The spin cutoff should not



affect the low spin states considered here.) In the Nilsson treat-
ment, the spherical statas are first mixed via a quadrupole interac-
tion to generate the Nilsson orbits shown on the right. Note that
the solid 1lines denote orbits stemming from the p3/2, P3/2 or
f5/2 shell model states while the dashed Nilsson states originate
in the f7/2 £1d hgyp orbits and are therefore outside the U(6/12)
basis of interest here. The core states are then effectively coupled
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Fige 3, Schematic indication of the single particle energies and
basic approach adopted in the U(6/12) and Nilsson schemes. (See
text for further discussion.)



via the introduction of the rotational motion, and the residual
Coriolis and pairing interactions are also included, the latter being
considered in the deformed single particle potential, The U(6/12)
approach starts from a basis comprising the rotational core states
coupled to the spherical single particle states, and then applies an
interactior which involves a quadrupole—quadrupole and am exchange
term. In this case, therefore, the location of the Fermi surface can
only be considered in the spherical limit and it is the exchange term
which must account for the effects of the deformed potential on the
pairing correlatiomns.

‘The comnection between the two »bases can be explored via the
single particle structure of the wave functions in each case, as
shown below.

¥

Nilsson U(6/12)~-S0(3)
Intrinsic wave function: Core particle wave function:
- c .
Xq = 1 j£'N2j9> ,1 K,a> = ajR,jR,Ia}
h R ]
Normalization: Normalization:
2 2
I ¢t = (2141112 7 a
e 3% g *
Coriolis mixing:
[ e 1
i
eff i eff 1/2
cly z a; €y e = {(24+1)/2} 240

In the Nilsson scheme, the single particle structure for each
orbit 18 contained in the intrinsic wave function, xp, in terms of
the spherical amplitudes Cj3. The Coriolis imteraction produces a
mixing of the pure orbits, represented above by the amplitudes ay,
so that the final structure can be represented by the quantity

g on the left. In terms of a core particle basis, as used
in t’l\e IBFM scheme, the appropriate coupling coefficients are simply
the Clebsch—-Gordon coefficients <jﬂR0|Iﬂ>. Since these take the
valve unity for the case R=0, j=I, the "jg coefficients are equiva-
lent to the amplitudes ajo on the right, which represents the coup-
ling of the spherical state with spin j to the Ot zround state of the
core, The different normalizations then imply the form om the right
for the quantity C® fj ¢ in the U(6/12) basis. Note that Coriolis
effects should be included automatically in this case.

&~
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Fige 4. Values of Cy ¢®ff in the U(6/12) and Nilsson schemes.
Those for the latter are calculated using the wave functions and
Coriolis mixzing amplitudes of ref. 16.

The amplitudes aqg can be extracted numerically by taking an
overlap of the U(6/12) wave functions vith those of the appropriate
SU(3) core. The resulting values of C®ff;, for the lowest three
SU(3) representations are compared with those for the lowest lying
Nilsgon bands in fig, 4. At the top of the figure it can be seen
that the K=1/2 and 3/2 bands contained in the (A,n) = (2N,1) repre-
sentation have a particulsrly distinctive structure, which stems from
the fact that the amplitudes o are identically zero for states
with odd values of the pseudo-orgital angular momentum., The corres—
ponding pattern is clearly not observed in the unperturbed Nilsson
bands. However, the lower portion of the figure shows the geaults of
earlier Coriolis mixing calcnlations in the W isotopes , and an
interesting feature emerges, The mixing between the 1/2{510] and
3/2[512] bands resulis, in asw in a transfer of strength between
the 3/2 and 5/2 states which almost exactly cancels one component in
each case, producireg the structure required for the SU(3) symmetry.
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A similar analys:l.s15 can be made between the bands in the (X,u)
= (2N-2,2) representation, and the remaining Nilsson orbitals of
Fig. 3, and the overall results lead to the establishment of an
unambiguous correspondence between bands in the two frameworks, which
is summarized in fig, 5. However, for the (2N-2,2) representation,
the link between the two frameworks is no longer exact, since the
IBFM wave functions in this case contain components of the B and Y
bands from the core, as well as the ground state band. This results
in a predicted fragmentation of the single-~particle strength from the
corresponding three Nilsson 1b7ands. In fact, this fragmentation has
been established empirically” ’ for some time.

4, APPLICATION To 85y

It is clear from the preceding discussion that 185y represents'

the most promising candidate for comparison with the U(6/12) predic-
tions. The Fermi surface is known to liz in the vicinity of the
1/2[510]) and 3/2(512] orbits in the W region, and hence the U(6/12)
bands iIn the (2N,1) representations must 1lie Ilowest in energy.

(2.4
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assigned Nilsson bands in W, Dashed levels denote known bandheads
which stem from the f7/2 and hgyy shell model states, and are
therefore outside the 1(6/12) basis. Unassigned states are not

included (see text).

- Recalling the discussion of Section 2 and fig. 2, the Casimir opera~
tor of UBF(6) can bring this representation below the (2N+2,0)

states,

The empirical and predicted schemes are compared ia fig. 6.
There are several important points to note. On the positive side,
the same Coriolis mixing which gives rise to the distinctive "finger-
print pattern” of fig. 4 also results in a near degeneracy of states
in the lowest lylng K=1/2 and 3/2 bands, which appears naturally in
the algebraic description. 1In addition, the distinctive pattern of
states in the 1/2[S21] band, which in Nilsson terms corresponds to a
decoupling parameter close to unity, also emerges naturally from the



symmetry predictions. Both of these features imply that the intrin-
sic matrix elements <{}™> in the Nilgson framework are well reproduced
in the alternative scheme, However, it is algo evideat in fig. 6
that certain observed bands (denoted by dashed lines) cannot be
reproduced from the U(6/12) basis because they stem from the f£7/2
and hg/y shell model states. Moreover, only previously assigned
states are shown in the figure. There are additional states observed
which have not proved amenable to a Nilsson model description. In
order to determine whether some or all of these can be incorporated
in the U(6/12) scheme, it is necessary to first obtsin information on
their number and character, and the results of a recent experiment

devoted to thia end are currently being studiedla.

A comparison of predicted and empirical (: %) ercss sectionsg _is
also shoyn at the top of fig. 6. In the IBFM description of ‘asw,
_ 8ince the neutrorﬁ Bzasumbc.ar: is past midshell, the number of bosons is
aqual to that in W. Thus the lowest order o?eratot describing the
(d,t) reaction can be taken simply as tja'y where the §y are
constants and the matrix elements of a j are equivalent to the
quantities Cy zeff determined earlier. While the resnlts look
promising, it must be em;hasized that such a simple approach to the
single particle transfer problem cannot hope to succeed in the gener-
al case in deformed nuclei. Specifically, higher order terms (e.g.,
(s™at;) must be included to account for the effect of the
non—spherical potential on the pairing correlations. The elucidation
of which of the many possible such terms are significant, and their
relationship to the underlying microscopy, remains one of the out-
standing problems to be solved in the IBFM formalisa.

Se THE SU(3)+0(6) TRANSITION AND THE CQF IN ODD A NUCLEI

Despite its limited applicability, it is clear that the U(6/12)
SU(3) scheme 1gg.alds a basically valid description of the low-lying
structurfsgf We lggus there are now two benchmarks in the U(6/12)
_ basis, Pt and W, which define the SU(3) and 0(6) limits,
respectively, and it is possible to consider a description of the
transitional odd A nuclel in betw2en, For the even—even nuclel in
this fsgion, a simple approach involves the Consistent Q Formalism
(CQF)"°, in which the Hamiltounian is defined by

B = ~kQz+Q =x'L°L 2)
where the boson gquadrupole operator, Qm, is
g = &t D+ wH @D®. 3)

The E2 operator is then constrained to take the same form as Qp.
For a given boson number N, the parameter X alone determinres the
structure of the wave functions and can be varied in the range
defined by the values which generate the SU(3) and 0(6) 1limits,



namely, =¥35/2 to 0. The advantages of thls spproach lie chiefly in
its simplicity, It involves at least one less parameter than the
conventional approach, since the symmretry breaking mechamism is now
represented by X, rather than an extra term in H, but the freedom to
vary the structure of the E2 operator is removed. In addition, since
the wave functions and E2 operator are uniquely specified by x (and
N), relative B(E2) values and energies depend only on these two
parameters. There is also a degree of simplicity gainocd at the
intuitive, or interpretive, level since the changes 1in structure
which result from a change in the equilibrium nuclear shape are now
ascribed simply to changese in t% form of the quadrupole cperator and
can, in fact, be simply related”” to the geometrical 8 and Y deforma-
tion variables. .

In prder to formulate an equivalent approach for the boson-—
fermion Hamiltonian it is clearly necessary to develop a compatible
parameterization for the fermion degrees of freedom, Referring again
to th: boxed ?grtion of chain (1) the pseudo-orbital angular momentum
decomposition of the fermion s8pace constitutes ¢the cruecial
feature. This technique corresponds to treating the fermion angular
momenta as arising from the coupling of a pseudo L quantum number
with L=0 or 2 to a pseudo spin of 1/2.

5/2

S e 3/2

0 e e e e — 172

The analogy with the s,d boson space is immediately obvious, and
allows a fermion quadrupole operator Qg to be defined in an equiva-
leat way to Qg (eq. 2).

o = 620, + ¢P 2,0 + s P22 )

The Seﬂnion generators GF(Z)(E,E') are given in detail else-
where »" ", They simply consist of appropriate combinations of the
fermion annihilation and creation operators, such that Gp(Z)(O,Z)
or GF(Z)(Z,O) involve coquplings of the type (j,ji') = (1/2,3/2),
(1/2,5/2), while €p{2)(2,2) iovolves (3,3') = (3/2,3/2),
(5/2,5/2) and (3/2,5/2). The CQF for odd—A nusclel can now be defined
by demanding that X take identical values in Qg and Qp.

In the IBFM Hzmiltonian which corresponds to the SU(3) group
chain (1) the quadratic Casimir operator of the group SU F(3)
generates a quadrupole interaction of the form .

4



Q°Q = (QpHp) ¢ (QHp) (6

where Qg and Qp are defined by eqs. 2 and 4 with x = ~/35/2, It
is then easy to show that when X=0, the Q*Q interaction reduces to
the form

c -C
20%¥6) 205 (5) @)
which are the Casimir operators required in place of that of
SUBF(3) to produce the 0(6) limit of U(6/12). However, as in the
even—-even case, the 0(6) limit produced in this way is not the most
general one, in that the 0(6) and 0(5) contributions are constrained
to be equal., The first success of this approach, therefore, can be
found by c%ﬁsidering the nagnﬁgﬂges of these terms found in an
earlier ﬁ%% to the nucleus Pt which, by virtue of its core
nucleus Pt, 1is the obvious odd-A candidate to exhibit tkis
symmetry. In this previous calculation, no restriction was placed on
the relative sizes of the two terms but, in fact, the fit yielded
33.5 and 35.0 keV for the coefficients of the 0(€) and 0(5) terms,
respectively.

In a transitional situation, where X takes a value intermediate
between -v35/2 and O, the contributioms to the Hamiltonian from the
Casimir operators of vBF(6), OBF(3) and Spin (3) remain diagonal,
so that the symmetry breaking mechanism is contained only within the
Q°Q term, and hence is uniquely specified by x. Thus, just as in the
even-even case, the wave functions depend cnly on X, and the boson
number N. Also, if the EZ operator is defined as

T(E2) = a (Qz*Qp)

then all relative B(E2) values are likewise uniquely determined.
Thus, a situation totally analogous to that in the case of the even-
even CQF is obtalned, in that the behavior of relative energies,
B(E2)'s and in this instance, single particle structure factors, can
be predicted across the transition from deformed to <vy-unstable
structure.

6. CHARACTERISTICS OF THE SU(3)-0(6) TRANSITION

The correct empirical ordering of representatioms for 185y ig .

illustrated in fig. 7a. An additionai label has also been introduced
in this figure, which proves useful in tracking the behavior of the
SU(3) states through the tramsition to 0(6) structure. It is evident
in fig. 7a that the pseudo-lL values given on the left of the levels
themselves group into rotational band structures, which can be
distinguished by means of a pseudo-projection quantum number Kp, as
shown. The behavior of the states within each pseudo-K band as x»0

/4



[N, 1] al bl
su(3) Sui3) —=0i(6)
' « —=33
| U2 (NH,0)
3 =—=sp2 - N2 [N+1,0 ]
=_ 2 =32 o ® K0 o K, <0
L e ==n o Kp:i
Kp=2 P
o ——uz X K -2
Kp=0 A Kp-
5/2
2 ==3
S 0 12 _‘\ o
£ Kp=0 I\\\ a— -0 —-ao—"
)| * S\~ 7
N \' 1
N S
A .
e AN Te--a
L L 4
5 9/2 Na
~N
~
4 —yp 92 Sa
~ s
352 127 S A
2 ——3/2 5/2
o1 1/2-———3/2 [8-———= - — 8- -8— —0—- 8
Kl -3 -2 x_ - 0

1

Fig. 7. (a) The SU(3) limit., Bands have been labelled by the
pseudo-projection quantum gumber Kp. (b) Schematic indication of
the evolution of the bands as X changes from its SU(3) value (~2.958)

to 0(6) (0).

is then displayed in fig. 7b, the boson number and all other coef-
ficients being kept constant. This figure is necessarily schematiec,
since the rotational band structure is eventually lost as the 0(6)
limit is approached. Nevertheless, the most importan- features are
evident, namely, that the =] states remain lowest in energy while
the most significant change 1s the rapid descent of the KP-Z
states, which eventually mix strongly with the ground state structure
around X = -0.5.

The empirical situation is depicted in fig. 8. At the B§°p of
Eg:gs figure, the "benchmark™ SU(3) and 0(6) structures of 185y and
Pt are shown. The transitional region of interest spans the odd
08 nuclei, and 1 gntoughout these isotopes, the low lying structure
mimics that of W, as evident in the bottom half., The first four
low spin atates are those originating from the near-degenerate K=1/2
and K=3/2 bands, and the single particle strength resides inm the
first 5/2 and second 3/2 states in all cases. Moreover, the ratio of
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the 5/2 and ./2 strength in each case remains rather constant.
lllglg;ver, while thege strengths can be reasonably well described in

in terms of the appropriate Coriolis-mixed Nilsson orbits, their
magnitudes grow in the odd 08 nuclei, te the extent that Egegacan no
longer be accounted for in 2 siaple Nilsson framework““»“~. of
course, such problems are hardly surprising in this region given that
the neighboring even-even nuclei no longer exhibit the characteris-
tics of axially symmetric rotors.

In 195?:, the situation changes in two important respects.
Firstly, the analogues of the four lowest states in the W and Os
nuclei, which are characterized by UBF(6) quantum numbers [N,1] in
fig. 7, no longer form the ground state structure, but appear slight-
ly higher in energy, as is evident in the upper portion of fig. 8.
In addition, the order of the 3/2, 5/2 and 1/2, 3/2 couplets is
reversed. The single particle structure factors, however, still
follow the pattern established inm the W, Os nuclei. The calculated
structure of the low lying states across the transition region is
shown in fig. 9. It 1is clear that the most izportant empirieal
features of the tramsitions emerge naturally from this description.
The single particle structure ractors are in fact predicted to main-
tain a constant ratioc, S(5/2):8(3/2) = 3:2, independent of ¥, while
the absolute magnitudes grow as x+0. Moreover, the reversal in the
ordering of the two pseudo-spin couplets is also reproduced. Final-
ly, it should be noted that only X has been varied to produce fig.
9. Details concerning the ordering and correct energies of states
can be improved by variation cf the remalning diagonal terms in the
Bamiltonian, In part:l.cullag:s, the correct positioning of the states of
fig. 9 in the case of Pt requires an adjustment of the UBF(6)
contribution.

In the preceding discussion of the structure factors of the low
lying states, the lowest order transfer operator of the form
z a+J has been assumed to describe the (d,t) reaction in this
region, with Z3/2 = C5/2. More generally, with this operator,
the ratio of structure factors for any two states with the same spin
will depend only on X and N. An example is shown in fig. 10, where
the ratio for the 3/2; state in the Ky=l band, and the 3/2, state
in the =2 band is plotted. However, another feature of this
Hamiltonian is that the squares of the matrix elements of a+5/2 and
a+3/2 are always in the ratio 3:2 for two members of a pseudo spin
couplet with L=2. As pointed out already in the context of fig. 9,
this ratio is constant for all X values. Thus the curve of fig. 10
applies equally to the ratio of structure factors from the accompany-
ing L=2 5/2 states in eack gase. The curve has been drawn for N=9,
vhich is appropriate to 13 08, and 1in that case, the experimental
values are R(3/2) = 0.,43(6) and R(5/2) = 0.48(7), and hence consis-
tent with equality. The range corresponding to their mean value and
?gsor is drawn on the figure, and defices a range of x values for

Os, centered on X = -1.5. .
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Similar types of predictions cam be made for B(E2) values, again
couched in terms of ratios to avoid the necessity to specify the
effective charge. Some examples are shown in fig. 11, ggain for N=9,
for the lowest 1lying states. Here, the tramsitior to 0{6)-like
structure around X = -0.5 is particularly evident. Also, one ratio
maintains a constant value throughout, and this feature again arizes”
from the fact that the pseudo-lL symmetry 1s conserved,

To conclude, the results of figs. 1ol%5d 11 can be combined and
compared with the low lying structure in Os, as shown in fig, 12,
Note that in the experimental part of this figure, the low lyimg 9/2~
and 7/27 states which are known““ to originate from the hg/; shell
model orbit are omitted, sinze they lie outside the U(6/12) basis
being considered here, However, there is very little mixing between
these states and the 3=1/2, 3/2, 5/2 orbits, so that their neglect
should not significantly affect the comparison with the remaining
levels,

The agreement for the (d,t) structure factors is excellent, the
data reflecting both the 3:2 ratio for each 5/2-3/2 couplet, as well
as the predicted absolute magnitudes, The three strongest predicted
B(E2) strengths from the ground state are f&so shown, and these
coincide with the strongest measured values® . However, in this
case, there is a discrepancy of a factcr of two for the 3/2, state.
The ccher apparent discrepancy is the existence of an additional 5/2~
state in the empirical level scheme, which cannot be accounted for by
the theory. This could originate from a coupling between the low—
lying hg/2 bandhead and the quasi-Y band, and hence lie outside the

1+



U(6/12) basis. However, it should be recognized that there is still
some uncertainty concerning the spin assignment of this and many
other low-lying states in the odd-Os nuclei, and there is also no
guarantee that all low-spin excitations have been identified. A
series of (n,Y) studies have therefore been initiared at Brookhaven
National Laboratory to clarify the empirical situation in this
region.
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