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Magnetic dipol. e and electric quadrupole moments and reduced transition rates of several
lg@2 nuclei are cal.culated using the wave functions generated in a previous paper. The
pattern of wave functions is shown to support the application of a fixed parameter Coriolis
coupling model to nuclei in this region. By a total inclusion of both diagonal and nondiagonal
single-particle contributions, theoretical magnetic moments for ground and first excited
states of both parities are brought into exceptional agreement with experiment. In particular,
this analysis resolves the essential. equality of p(T) and p(&) in 3Kr as opposed to the
expected equivalence of their g factors. Quadrupole moments, calcul. ated without resorting
to effective charges, are generally well predicted. Theoretical transition rates are cal.cu-
lated in two instances and agree with experiment.

NUCLEAR MOMENTS 3Ge, 7 '7 '79'8 Se, 3' Kr VSr calculated q, p. 7~Ge;
B(E2). Kr; B{M1). Deformed Coriolis coupling treatment with pairing.

Both parities.

I. INTRODUCTION

Several experimental studies' ' have been made
of the electromagnetic properties of the odd-neu-
tron nuclei in the ig, &, shell. Until recently, most
workers were treating these nuclei in terms of
as surned spherical-vibrational charac teris ties.
In an earlier paper the Coriolis coupling model
was applied to obtain the spectra of several of the
nuclei in this region. The success in accounting
for much of the low energy spectra (both positive
and negative parity) with an essentially fixed pa-
rameter model strongly supports the interpreta-
tion of these nuclei in terms of a rotational stati-
cally deformed treatment.

In addition to the weaknesses of the spherical
approaches with regard to energy spectra as de-
scribed in Ref. 7, the following shortcomings per-
taining to the electromagnetic properties are evi-
dent: (a) Observed static quadrupole moments of
the —,

"ground state of "Ge and the —,
" ground state

of "Se are almost 4 and 10 times larger than those
expected from the shell model. (b) The magnetic
moments for the lowest two positive parity states
of "Kr are expected according to simple (j,j )
coupling to be in the ratio of their spins, 9:7,
whereas experimentally the moments themselves
are about equal. ' ' (c) Observed E2 transitions
between low-lying states in this region are en-
hanced with respect to spherical shell model pre-
dictions. For example, the observed B(E2; —', --', )
of "Ge and "Tc are 10 and 30 times, respectively,

the calculated single particle transition rates.
(d) Whereas ideal vibrational characteristics for-
bid strong crossover transitions from the two
phonon 2' state to the ground state, almost all
the even Ge, Se, and Kr isotopes possess fairly
strong crossover transitions.

In view of (a) the experimental interest in this
region, (b) the inability of the spherical approaches
to adequately describe the electromagnetic proper-
ties, and (c) the comprehensive reproduction of
spectral properties throughout the shell presented
in Ref. 7, it is the purpose of the present work to
extend the investigation of the ig, &, odd-neutron
nuclei to obtain the moments of, and the transitions
between, the low-lying levels. To this end the
strongly coupled nuclear model is further devel-
oped to provide expressions for the magnetic and
quadrupole moments, and for the reduced transi-
tion rates B(M1) and B(E2). No recourse to an
effective charge is made. An analysis of the odd-
neutron nuclei based on this model is quite suc-
cessful in predicting the observed magnetic mo-
ments and, with one exception, the quadrupole
moments. Not much is known of transitions in
this region, but here, too, what experimental
results are available corroborate well the model
pr edictions.

II. MODEL

As developed in Ref. 7, the Hamiltonian which
couples a particle to a deformed rotating multi-
particle core is H =H~+H~, +H» where the three
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terms represent core rotation, residual inter-
action of the paired extra-core nucleons, and
single particle motion of the last odd nucleon,
respectively. The rotational constant for an axial-
ly symmetric systems, the quenching factor $,
and the deformation P are contained within these
three terms. In particular, the quenching factor
g is developed from the effective core overlap
parameter

=u»& ) u(») -v»( ) vi f i f i f

The presence of $ serves to (a) forbid interac-
tions between excited particle and hole (core-
excited) states, (b) quench the nondiagonal Coriolis
matrix elements, and (c) properly invert the sign
of only nondiagonal hole-hole interaction terms.

A Hamiltonian of thiq nature leads to a total
expanded wave function

Moments

where g, , g„and g„are the intrinsic, orbital,
and core gyromagnetic ratios and s, , l„and A,
represent z components of the corresponding angu-
lar momenta. Since for a strongly coupled system
8 = I -j and j =T +s, the magnetic moment may be
separated into core and extra-core particle terms
as follows:

t/, =, (IIK)(g»I, +G, i IIK&, ,

where G, is a component of the vector

G =(g, -g, )s+(g, -g„)q

(6)

The magnetic moment for a single unpaired par-
ticle coupled to a surface is

P =(gd sd+gr ~z+gsRd&//=1 ~

~IM&= P C, ~IMKv&. ,
E,v&0

where the basis wave functions may be stated as
a properly symmetrized product of the D functions

~
IKMv); the deformed single particle functions

and the intrinsic core functions ()()c"":

~IMKv), =
2 [DK»(e, ))tn,

+(-)'-"'D'. .(&; )X .,0 e("".

I, M, and K are the total spin and its projection
on the space- and body-fixed axes, respectively,
and v distinguishes between different single parti-
cle states with the same 0 =j, . For a symmetri-
cally deformed nucleus, k =Q.

The deformed single particle wave functions are
expanded in terms of isotropic harmonic oscillator
wave functions

~
jQ&

~n. .=P c, , n, . Ii&&,
(4)

X-n. .=g (-)' '"c, , n,. li -fl&,

with expansion coefficients c~ &, as functions of
the deformation parameter P.

In the following section, the electric and mag-
netic properties are derived using the matrix ele-
ments of the appropriate multipole operator Sg(X, p, )
evaluated between the states ~(IKM v&, which involve
(a) summations over the expansion coefficients
C», (P) and c, n „(P), and (b) the proper core
overlap parameter $; f. The p, represents the
space-fixed spherical component of the tensor
acquired from the body-fixed component according
to the transformation K(A, , t/, ) = ()D„",(g )K('(X, v).

1
Po (I 1) g CK, v CK, vf Go(K~ vi~ vf) hi -f i

K«V», Vf

(-)' '"(I+-,') ~ C(, ) C(f)
I d 2(I + 1 ) ~ 1/2 vi 1/2 vf

vi, vf

XGd(2, v;, vf),

(9b)

(Bc)

1/2

C» '„.C»f,'f (I1K1
~
IK+ 1)

K «V» «Vf

x G+(K, vi& vf))i (9d)

The specific forms of the matrix elements of the
general vector Q are written

Go(K v;, vf) =(g. -gl)(so&+(gl gs)(io&, (l-oa)

G, (K, vi, vf) = (g, —g, )(s,) +(g, -gz)(j, &, (10b)

and, in particular for K= —,',

Gd (2 vi vf) (g gl )( ) ~ l, o, 1/2, ' l,o, I/2, f
-(g -gs)s..,.;,- (10c)

and
~
IIK&, are expanded according to Eq. (3).

The matrix elements of G, are evaluated by re-
course to the spherical tensor nature of G which
permits a transformation to intrinsic coordinates.
The general form of these matrix elements and
the transformation properties of the operator are
well known. In terms of single particle operators,
the magnetic dipole moment t/(I) is given by

(I) = t/0 +, t/0+2', +t/d, ,

which may be regarded as collective, diagonal,
nondiagonal, and decoupled contributions to the
total matnetic moment, respectively:

Pc =8'~I,
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(jo) Q ncf
~ Q, ul c/ QIuf 6(vl q vf) q (11a)

(j,) =Q [(j —n)(j +n +1)]'"c,„„,c, „,,
f

1
(S2) 2 P (+l, Q-1/2, 1/2, u& l, Q-1/2, 1/2 ~ uf

l

(lib)

l, Qj 1/2, -1/2, ul l, Q+ 1/2, -1/2, uf ) t

(11c)

+) g l, Q+1/2 ~ 1/2, ul ~l, 0+1/2, -1/2, uf i (11d)

and the various Nilsson coefficients a, J, &, are
related to cf „,by

a, A, , =Q (l, —2', A, z
I jn)c/ „,,

where f is coupled to s (s =-,').
In addition, the raising and lowering forms of

G have been usefully connected by

(12)

where, as previously defined, a„. , is the gener-
alized decoupling coefficient. Moreover, remem-
bering K = 0,

tion for their application in transition rates.
The collective contribution to the static electric

quadrupole moment developed a,long well-known
lines of a rotation ellipsoid is

, 3K'-I(i+1)
Q,.„(I)=Q2~ IC»,.I'

(I+1)(2I+1) '
K, v

which involves only the diagonal elements of 9R(2,0)
between states

I
IKKv), . Q„ the intrinsic moment

of the core, is given to the second order in P as

Q, =~ ZA'(P+0. 16P').

Due to the diagonal nature of the collective quad-
rupole operator, the overlap coefficient is unity
and therefore does not appear explicitly in the
quadrupole expression. Q „„then depends upon $

only indirectly to the extent that $ influences the
expansion coefficients CK, .

Transitions

The reduced A.-multipole transition rate is found
from the transition probability according to

G, (K) =G (K+1). (13) (16)
The effective residual overlap coefficient (, as

previously defined in terms of the nature of the
states participating in the interaction, varies
within the summations which are again taken only
over positive half-integral values of K. All the
above operators and coefficients are given in
terms of initial and final states i and f in prepara-

According to the techniques described and in
terms of the generalized single particle operator
G, the explicit form for the M1 reduced transition
probability is

B(M1; i -f) = —[B/+B, +B, +B +B,]',

where

B, =gR[Il(Il +1)]'"6(il,If) Q C», , C»,f $1 f,
K, V &2Vjl

B,= Q Gu(K, v„vf)(I, 1KOIIfK)C» u, C» u )1 f
K, Vg 2Uf

(18a)

(18b)

G, (K, vl, vf )(Il 1K1
I If K+ 1)C», Cf

K ~ Vg 2Vf;

G (K, v;, vf )(I; 1K—1
I If K —1)c»l,, cf», ,

K 2V ~ 2Uf

(18c)

(18d)

1 1
Bd ~ ~ Gd (2r vl& vf )(Il 1-. —1

I If —.)Cl/2, u C1/2, u ~f-f
V~, Vy

(18e)

For odd-neutron nuclei, the E2 reduced transi-
tion probability is

B(E2,i f) =1 Qc, —5

where

Q, =Q, g c»u, c»„f(I,2KOII/K))l f. (20)
K ~ V] &Vy

The summations are all taken over the positive
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values of K and the same convention described
above applies to the interpretation of $; z.

III. DETAILS OF ANALYSIS

The electromagnetic properties are calculated
using the energies and wave functions as developed
in Ref. 7. This development incorporates standard
values of oscillator quantak&u, = 41/A"' MeV, nu-

clear radius R=1.2A' ' fm, and spin-orbit strength
C = —0.26k~0. The well-flattening parame ter
D~, , is observed to be -0.40&&„and -0.055+,
for the 15 &= 4 positive parity and the 10 &=3
negative parity basis states, respectively. The
rotational constant A and the deformation P are
both taken from the assumed rotational properties
of the neighboring even-even core. The quenching
factor $ is estimated according to Eq. (1) and the
BCS' variational parameters u„, v&, and always
lies between 0.6 & $ & 0.8.

In this way the expansion coefficients c& „,and

C~, are generated and applied to obtain the mo-
ments of and the transition rates between the sig-
nificant low-lying states in accordance with the
expressions given in the previous section.

With respect to magnetic properties, the follow-
ing values for gyromagnetic ratios are adhered to
for all nuclei, both for moments and transitions:
(a) gs ——Z/Ao, (b) g, = 0, a,nd (c) g,*=0.8g, . The value
for g~ is acquired from the hydrodynamic model";
g,* is 80% of the free g, due to the effects of core
polarization. "

Electric quadrupole calculations are perf ormed
without any recourse to effective charge or re-
coil approximations, i.e. free space values of

e~ =1 and e„=0 are consistently used.
The optimum wave functions used in the following

presentation of results are presented in Tables I
and II for positive and negative parity states in
terms of the Coriolis expansion coefficients C~,
and other pertinent parameters.

83
Kr47

l.O- I = 7/2

0.8—
LLI

O

~ 06-
D
CL

K
C)

+~ 0.4-

I =9/2

P = O. le
l

constants of the even-even cores of these nuclei. '
As can be seen from the positive parity wave

function coefficients in Table I, low lying states of
all nuclei treated consist of contributions almost
exclusively of 1g», parentage (v = —,') which would

largely obviate the necessity of performing the
summation over v in Eq. (2). However, for higher
lying states or those of known 2d», (v =-,') parent-
age, the entire &=4 shell must be employed for
all theoretical considerations. For example, (d-P)
reactions identify the first I=-," and the second
pair of I= —", ,

—", (inverted due to decoupling) in
"Se reveal admixtures with considerable emphasis
on v =-,'parentage.

Accordingly, the theoretical expansion coeffi-
cients C», (v = —,') for these three states are found

IV. PRESENTATION AND DISCUSSION OF RESULTS

Wave functions

As expected, the tables of optimum wave func-
tions generally corroborate the Coriolis coupling
model classification scheme as synthesized ac-
cording to available odd-nucleon count beyond the
closed shell. For example, the observed similarity
of the spectra of "Ge and "Se (both with one extra-
core neutron) is extended by the similar pattern
of the wave functions of the lowest lying I= &'

states and again by the I= —,
" and —,

"states of "Se
and "Kr. Any slight differences in the latter are
due primarily to a 16 to 26% variation in rotational

C3
I-
hlz -I.G-
C9

I =9/2

= I =7/2

I

G. I

I

0.2
I

0.3

FIG. 1. Variation of magnetic and quadrupol. e mo-
ments of 1owest two states of Kr vs positive deforma-
tion. The quenching factor $ = 0.62. The dotted lines
indicate the value of P used to compute the moments of

Kr given in Tables III and IV.



12 THEORETICAL PREDICTIONS OF ELECTROMAGNETIC. . . 1113

TABLE III. Magnetic moment (pz). All observed values are rounded off to two decimal
places.

Nucleus

Se

g+
2

8+
2

pp

0.2 0.75 1.133 -1.271 -0..217 -0.546 -1.447

0.2 0.75 2.040 -1.224 -0.188 -0.692 -0.756

Obs Ref 23

0.77

g+
2

5+
2

0.19 0.80 . 1.973 -1.141 -0.205 -0.774 -0.922 -0.88

0.19 0.80 1.096 -1.205 -0.231 -0.609 -1.558

-0.76

3
2

0.28 0.60 0.221 -0.015 0.310 0.0

-0.28 0.60 0,221 0.635 -0.339 0.0

0.28 0.60 0.662 0.023 0.193 -0.003

0.515 0.53

0.517 0.53

0.871

0.99

0.99

-0.28 0.60 0.662 -0.834 -0.224 0.004 -0.388
77Se

5
2 0.28 0.60 1.104 -0.013 0.127 -0.017 1.185

-0.28 0.60 1.104 0.757 -0.135 0.004 1.734
v+
2

0.28 0.80 1.545

-0.28 0.80 1.545

0,102 -0.797 -0.785 -0.719

0.002 -1.765 -0.335 -0.887

0.28 0.78 1.506 0.015 -1'.304 -0.599 -0.981 -1,02 0.88
"Se

0.28 0.78 1.937 -0.234 -0.900 -0.829 -0.855

"Se
0.19 0.58 1.469 0.000 -2.029 -0.162 -0.883

g+
2

7'
2

0.18 0.62 1.952 -0.004 -2.393 -0.270 -0.986

0.18 0.62 1.518 0.001 -2.028 -0.206 -0.921

0.19 0.58 1.889 -0.002 -2.325 -0.249 -0.937

—0.97
-0.99
-0.94 b

-0.30

-6.23

g+
2

y+
2

Reference 1.
Reference 2.
Reference 3.

0.13 0.70 1.482 0,003 -1.883 -0.308 -1,013

0.13 0.70 1.906 -0.001 -2.691 -0.149 -1.084 +1.01 -0.17

to be:

I
2

5
2

3
2

Ci
C3/2) 5/2

-0.99
0

-0.40
-0.12

+0.93
+0.26

Also apparent from these tables is the constitu-
tion of the ground and first excited states fed by
v =-,' and their strong dependence on bands closely
adjacent to the lowest characteristic band for each
nuclear class. A specific modification due to the
spin projection restriction I~ K forbids otherwise
large contributions in nuclei of spin less than I

In ' Ge the I= —,
" states possesses no ad-

mixtures from C„, »„C,/2»„or C»2»2 and in
"Kr the —,

" state is without a C„2 9/ component.
In the case of the latter nucleus this selection rule
contributes to the excellent electromagnetic pre-

dictions associated with this level.
From the negative parity wave function tables

presented typically for "Se (both positive and
negative defortnations), contributions appear al-
most exclusively from C„»/2. This is the result
of the effective isolation of the 2p&j2 K 2 band
from which virtually all negative parity states
originate. The dominance of this single coefficient
remains essentially unchanged for the lowest lying
negative parity states of all 1g,/2 nuclei throughout
a wide range of P encompassing both deformations.

Magnetic and quadrupole moments

All theoretical magnetic moments for ground
and first excited states (whenever known) for both
parities are in exceptional agreement with experi-
ment. Table III illustrates these results for optim-
um parameters and provides the contributory
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TABLE IV. Quadrupole moment (b). All observed values are rounded off to two decimal
places.

Nucleus @0 Obs.
Other

theories

"Se
0.20

0.20

0.75

0.75

1.320

1.320

-0.290

-0.423

1.0 0.60
0.30 '

0.19

0.19

0.80

0.80

1.218

1.218

-0.313

-0.258

-0.28
-0.21 -0.99

77Se

"Se

BiS

1
2

5
2

7+
2

7+
2

7+
2

9+
2

0.28
-0.28

0.28
-0.28

0.28
—0.28

0.28

-0.28

0.28

0.28

0.19

0.19

0.60
0.60

0.60
0.60

0.60
0.60

0.60

0.60

0.78

0.78

0.58

0.58

1.905
-1.741

1.905
-1.741

1.905
-1.741

1.905

-1.741

1.937

1.937

1.318

1.318

0.0
0.0

-0.380
-0.346

-0.543
0.495

-0.138

-0.677

0.239

-0.197

0.563

0.506

0.8

3Kr

9+
2

7+
2

0.18

0.18

0.62

0.62

1.344

1.344

0.518

0.555

0.27

0.46'
0.89 '

5 +

2

7+
2

0.13

0.13

0.70

0.70

0.979

0.979

0.494

0.365

0.43
0.45 0.89'

' See Reference 3.
See Reference 17.' See Reference 18.

See Reference 19.
See Reference 16.
See Reference 23.

terms defined in Eqs. (9a)-(9d). No additional
variable parameters are introduced for these cal-
culations; gyromagnetic ratios are fixed for all
nuclei as discussed in Sec. III, and are held con-
sistent for transition computations as well. The
large generally negative single particle terms
p.„p,„and p, „significantly reduce the fractional
contribution due to the collective p.„term. With-
out the inclusion of the nondiagonal contributions
p,„and p.„correct magnetic moments are not
accurately predicted, again pointing to the im-
portance of the Coriolis interaction. As expected,
only class I nuclei experience large decoupling
contr ibutions for both parities.

Of particular interest, various researchers
employing Mossbauer effect measurements have
reported the essential equivalence of p(-,') and

p, (-', ) in "Kr as opposed to the expected equiv-
alence of their respective g factors. Pure j-j
coupled wave functions cannot explain this anomaly
nor account for the forbiddenM1 transition rate
predicted by the shell model. Although retarded,
still present configurational admixtures due to
residual interaction of a promoted g,&, neutron
has accounted for a reduced —", ground state mo-
ment. " However, if such a technique were ap-
plied to the —,

" excited state, it would not retard
the single particle M1 transition rate by a factor
of 50.

On the other hand, Fig. 1 shows how the p(7 )
md p, (-', ) moments generated by Coriolis wave
functions behave with respect to deformation,
approaching one another and crossing over at I3

=0.25 without suffering any loss in M1 transition
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TABLE V. Reduced transition rates.

DE
Nucleus (ke V) Multipole

Reduced multipole transition rate
th + obs

"Ge

3Kr

13.5

9.3

679" B(E2) (b')

11+2 ' B(M l)(p&')

5.40(-2) 3.68 (1) 2.76 (1)

1.80(-2) 2.16(-1) 3.34(-1)

5.40(-2) to be read 5.40x 10 2.

See Reference 4.' See Reference 21.

accuracy. " Also presented in a similar manner
are the quadrupole moments for the same two

spins of "Kr.
Notwithstanding their large sensitivity to P, the

two quadrupole moments are reasonably well pre-
dicted and, it is suspected, could be improved
with some additional knowledge of the "Kr posi-
tive parity energy levels.

Other ground state quadrupole moments are also
well predicted (Table IV), with the exception of
"Se which is about —,

' of the unusually large ex-
perimental composite value of 0.7-0.9 b. (The
corresponding quadrupole moment for "Kr (-,'+ }
is only 0.46 b. ) Direct quadrupole measurements
are difficult and the above values are computed
from quadrupole coupling measurements and esti-
mated second electrostatic field derivatives which
assume a similar band structure of "Se and the
molecules OCS and OCSe." Measurements of the
quadrupole moment of "Se (-,") are in turn di-
rectly based upon "Se; the r atio given" is Q(75Se)/
Q("Se) =1.26, which agrees with the absolute value
of this ratio computed from the present model of
1.22. Also, using an essentially similar Coriolis
coupling approach for "Se and relaxing the condi-
tion for fixed parameters, Sanderson" was able
to optimize and better relate his value of Q = 0.6
with the available experimental i.esult for
"Se.

It should be noted that large deformations and

hence la, rge intrinsic quadrupole moments Q, do
not lead to large total collective moments. This
is due to the form of the projection factor 3K'
-I(I+1), which changes sign (negative to positive)
at K= —,

' for I=-' spins and at K= —,
' for I= —,

' and
In this way small or even negative quadrupole

moments can be obtained from large intrinsic mo-
ments. For example, "Ge, I=-', , possess a, Q,
= 1.218 and wave functions predominantly from

I~1/2, 9/21'=0 64», I~3/2, 9/2I'
= 0.2768 (see Table I). This results in largely
negative projections and a total moment of Q
= -0.383, which compares favorably with the ob-
served Q = -0.28.

Electromagnetic transitions

Little is known about positive parity lifetimes
of nuclei in this region. Very few M1, and one

E2, low-lying excited to ground state transition
rates have been measured. Although recent in-
vestigations' of higher spin states of "Ge have
resolved numerous ambiguities, no further specif-
ic information concerning branching ratios or life-
times or transition rates between the lower-lying
states has been reported. In particular, the spin
of the 69 keV state has been confirmed to be —,",
and the presence of higher '-," and '-," states has
been verified. These measurements are support-
ive of the present Coriolis-coupling treatment of
this nucleus which readily predicts all three of
these states. The relatively tight grouping of the
low-lying spectrum also corroborates an earlier
conclusion of a slightly smaller deformation than
the P =0.19 given in Ref. 7.

Using the eigenfunctions generated by the model
for optimized values of all parameters (see Ta-
bles I and II) and the expressions developed in
Sec. II, the reduced electromagnetic transition
rates for both "Ge and "Kr are calculated. The
results are given in Table V.

The last column is computed from values of
lifetimes given in the Table of IsotoPes. " The
next to last column recalculates the theoretical
reduced transition rates, taking into account the
emission of conversion electrons according to B'
=B(1+nr}. Both internal conversion coefficients
are large, especially for the "Ge transition (see
Table V), because of the small differences in en-

ergy involved in the respective transitions. Con-
sequently, these corrections play a large role in
improving the theoretical transition rates. In

both cases the agreement with experimental value
is quite good.

Noting further that no effective charges are
applied to the B(E2) calculation, the enhancement
is seen to be a natural attribute of a deformed
theory.

The B(M1) value for "Kr is the result of sig-
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nificant cancellation between the B, and B, terms
of Eq. (17) and consequently the theoretical value
for this computation is extremely sensitive to
slight changes in the expansion coefficients of the
wave function. Thus without significantly altering
energy level schemes or other computed observ-
ables, the exact experimental value for B(M2; —,

'
—2) could easily be reproduced.

Summary and conclusions

In view of the systematic reproduction of exist-
ing data provided by the present model, the gen-
eral conclusion of this investigation is that the
odd-neutron nuclei in the 1g» shell may be inter-
preted in terms of a rotational statically deformed
approach. This conclusion is reinforced by the
fact that all parameters are established by physi-
cal observations which permit a unified set of
consistent assumptions to produce a model with
no free parameters.

Low energy excitations, including spectral anom-
alies, and all ground state spins can be well ac-
counted for. Magnetic moments in all cases re-
veal detailed quantitative agreement. Quadrupole
moments, with the single discrepancy of "Se
(which is unaccounted for by any other model and
is usually attributed to deformation), are fairly
well predicted. Lack of experimental data permits
only a limited test of the theory with-respect to
transition rates, but preliminary results for avail-

able data are encouraging. Again it is significant
to point out that all quadrupole calculations are
performed without the use of effective charges.

Core polarization effects due to extra- core par-
ticle interactions with the core usually necessitate
eff ective charge introduction. Such polarization
is more naturally inherent in this model which at
the outset incorporates a quadrupole surface de-
fo rm ation.

The. antic ipated patterns of deformation through
the shell as suggested by energy spectra and B(E2)
transition rates of even-even neighbors are fully
corroborated in each case by the Coriolis calcula-
tion. Best agreements were always obtained using
the values of parameters revealed by adjacent
even-even nuclei. Distor tions appear uniformly
prolate with the exception of "Se which permits
an acceptable explanation for either deformation,
the oblate being preferred because of a correctly
predicted ground state spin. The magnitude of P,
smallest near both shell closures, increases for
classes of nuclei more centrally located within
the 1g„, subshell.

In conclusion, then, the success of this investi-
gation of moments and transition rates, together
with our earlier accurate description of nuclear
spectra, indicate that this interpretation of the

1gz, neutron shell joins the 1f„,shell conclusions
of Malik and Scholz" in suggesting "that a de-
formed nuclear model may be closer to reality
in this part of the nuclear mass table. "
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