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The gyromagnetic ratios of the first-excited 2+ levels in the even 1 4 4 - 1 5 0Nd 
isotopes were measured using the thin-foil transient-field technique. A 
marked isotopic mass dependence of the g-factors obtained can be correlated 
with changes in the proton and neutron pairing gaps as the deformation 
increases. Results are compared with and discussed in terms of theoretical 
calculations, including the interacting boson-model. 
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1. Introduction 

The gyromagrivtic ratio of a nudear state derives from the magnetic properties 

of the nucleon motion and, due to the large magnitudes and opposite polarities 

of the intrinsic-spin contributions of protons and neutrons, it can be 

particularly sensitive to specific single-partide aspects of the nudear 

waveftmction. In the case of low-exdtation collective nudear states, however, 

the intrinsic spin contributions from the nudeons are largdy self-cancelling 

and the gyromagnetic ratio of a collective state arises principally from the 

proton current distribution. The g-factor of such a state is then sensitive to the 

relative proportions of the angular momentum carried by the proton and 

neutron fluids which, in turn, can be related to the underlying single-partide 

structure in the superconductivity modd through the relative sizes of the 

proton and neutron pairing gaps. 

In the region of A=150 and N=90 the isotopes ' f Nd, Sm and Gd show a 

pronounced transition from near-spherical vibrators to well-deformed rotors, 

as neutron pairs are added outside the N=82 dosed shell. Microscopically, the 

onset of deformation is believed (see e.g. ref. 1) to be driven by the isospin T=0 

component of the p-n interaction involving chiefly the spin-orbit partners 

nhii/2 and vhg/2. As the occupancy of the neutron I19/2 orbit increases, 

occupation of the proton hi 1/2 becomes more favoured and the nudeus tends to 

deform. Also, the relative proton and neutron pairing gaps vary significantly 

from nucleus to nucleus as the deformation changes, as is evident both from 

the empirical odd-even mass differences and from relevant calculations2). 

Consequently, the gyromagnetic ratios of low-lying exdted states in the 

transitional nuclei near A»150 could be sensitive to the evolution of 

deformation and the mechanisms which produce it. Indeed, the g(21) values 

for nuclei in this region have been examined3*5) recently in terms of the 

Interacting Boson Model (IBM) and used to extract effective boson numbers. 
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The departures 01 these inferred effective boson numbers from the values 

normally determined by counting valence nucleons were presented as 

evidence of changes in the underlying shell structure. 

In this paper we report new transient-field measurements of relative g-factors 

of the first 2* states in M4,i46,i48,i50Nd and discuss them in terms of several 

model calculations, including the IBM. Comparisons are also made with the 

results of prior workers. Although important aspects of the transient-field 

techniques employed in two of these earlier investigations6'7) differed from 

those we \. sed, the present and previous results are generally in good 

agreement6'7^; in most instances the current measurements are more precise. 

2. Experimental Procedure* and Analysis 

The experimental procedures and methods of analysis utilized in the present 

work were similar to those described adequately earlier8*10). 

Levels of interest in 144,146,148,150N<1 were populated by Coulomb excitation 

using 160 MeV 5 8 Ni beams from the Australian National University 14UD 

Pelletron accelerator. Targets consisted of 1.5 mg cm"2 of rolled natural Nd 

pressed onto a 4.0 um thick annealed Fe foil using a thin (0.2 mg cm - 2 ) layer of 

In as adhesive. An ~15 mg cm - 2 thick layer of Pb sufficient to stop the 

recoiling Nd ions was evaporated on the downstream side of the Fe foil. This 

target sandwich was then pressed onto a 15 um thick Cu backing (using 

another In flashing) to provide added mechanical supi>ort and improved heat 

conduction away from the beam spot. As the natural target contains 27% 
142 

6o N d 82, the 2* -+ 0 + y ray from its weakly populated first excited state at E x = 

1.574 MeV was also observed in this study, however its rather short lifetime 

(t • 104 fa")) precluded its g-factor being determined in the present 

measurement and we will not discuss it further. 
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Two pairs of E? Ge detectors were placed at ±65° and ±115° to the beam 

direction to provide near-optimum sensitivity for the transient-field precession 

measurements of the states of interest, all of which decay via pure E2 

transitions. Gamma rays registered in each detector were recorded in 

coincidence with backscattered projectile ions detected in a common annular 

Si counter (angular range 146° - 166°). With this coincidence restriction, 

events were registered for those Nd ions which recoiled in a forward cone of 

mean half-angle -7.7°; they entered and emerged from the Fe foil with 

average energies of -95 MeV and -15 MeV, respectively, and their mean times 

of transit through the target layer and the Fe foil were 90 fs and 575 fs, 

respectively. 

The Fe foil was polarized by an external magnetic field of 0.05T applied in a 

direction normal to the reaction plane and its sense reversed automatically at 

frequent intervals. Beam bending effects were made negligible by a soft-iron 

cone placed between the target and annular detector. 

Unperturbed particle-y-ray angular correlations were also measured. The two 

detectors in the backward quadrant remained at ±115° to serve as monitors, 

while the forward detectors were placed pairwise, in turn, at the angles ±30°, 

±45°, ±55° and ±65°. To better assess any off-set of the beam axis with respect to 

the optical 0° setting of the detector table, data were also recorded with the 

detector, normally in the positive quadrant, moved to -25°. 

Contributions to the population of the 2\ states via cascade feeding from 

higher-lying levels excited directly in the reaction varied markedly in the 

progression from 1 4 4 Nd to 1 5 0 Nd (see sect. 3.1 below). These contributions, 

together with the effects on the derived g-factors arising from finite level 
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lifetimes, were taken into account in the analysis using methods described 

earlier*-«». 

An important difference between the TF precession technique as employed in 

the present measurements and as utilized in the previous transient-field 

measurements of Benczer-Koller et a l 6 ) should be stressed: whereas the 

present work employed a single, target and the 21 g-factors in l44,l46,l48.l50Nd 

were measured simultaneously relative to each other, these previous 

workers6) employed a series of targets and measured the TF precessions for 

each isotope separately. Use of the present technique in which the precessions 

of all states of interest in the four Nd isotopes were measured simultaneously 

obviates virtually all of the possible systematic errors arising from, for 

example, variations in target layer and Fe foil thicknesses and possible 

differences in host magnetizations, to which sequential measurements may be 

subject. 

3. Experhnental Results 

3.1 MEASURED TRANSIENT-FIELD PRECESSIONS 

Experimental precession results are summarized in table 1. A representative 

spectrum of y rays de-exciting states of interest recorded in coincidence with 

backscattered M N i projectiles is shown in fig. 1. From this spectrum it is clear 

that multiple Coulomb excitation of the 4+ and 6+ levels of the ground-bands 

increased dramatically between 1 4 4 N d and 1 5 0 Nd. In 1 4 4 Nd, population of 

levels other than the 2j state was negligible; in 1 4 6 N d and l 4 8 Nd, respectively, 

(2.6±0.1)% and (9.1±0.3)% of the 2\ -» 0 J transition intensities were contributed 

by the 4j -> 2i decay; whilst in 1 5 0 Nd (40±2)% of the observed 2\ -> 6[ intensity 

arose from cascade feeding from the 4l and&1 levels. 
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As only levels in the ground-state bands of these nudei were populated 

significantly, corrections to the 2} -state precessions fcv feeding were made 

assuming that al! levels populated on a given nuclide have the same g-factor. 

Since the feeding contributions to the 2X level precessions were small in 

144,146,148̂ 6% the resultant g(2|) values obtained are insensitive to this 

assumption. 

n the case of 1 5 0 Nd, for which the cascade feeding intensity to the 2 X state was 

significant, our analysis was predicated on taking g(4+) = g(2+) and adopting 

the average g-factor obtained from precessions measured for the 4*-+ 2* and 

2*-» 0* transitions as that of the 2 1 level. A small additional correction to the 

precession angle observed for the 21 ~*0l transition in 1 5 0 Nd was required 

first to account for the precession of the nucleus in this long-lived level in the 

field of the polarizing magnet while the nucleus resided in the Pb layer prior to 

decay. This approach of assuming (2*) « g(4+) can be justified on the following 

bases: (i) the observed precessions for the 4* -> 2* and 2* -»(^transitions are 

consistent with being the same (A9(4+VAe(2+) = 1.16*0.16); (ii) precise 

measurements of individual g-factors in the isotone 1 5 2 Sm, and the 

neighbouring nuclei 1 5 0 Sm, 1 5 4 Sm did not expose any departures from 

constancy for g-factors of the lower states in their ground bands 1 0- 1 2 ); (iii) the 

present results are in agreement (sect 3.3 below) with the previous g{2x; 1 5 0Nd) 

transient field measurements6'7* in which cascade feeding corrections were 

considerably smaller, and (iv) theoretical predictions13) of g-factor variations 

in this region suggest any difference between g(21) and g(4x) would be less than 

the present experimental uncertainties. 
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Z2 MEASURED UNPERTURBED PARTICLES-RAY ANGULAR 
CORRELATIONS 

With the exception of the 130 keV l\ -* 6[ transition in 1 5 0 Nd, the measured 

and calculated unperturbed angular correlations were in agreement. 

Representative calculated and measured unperturbed angular correlations for 

similar pure E2 transitions have been shown in prior publications9*10'14). 

Figure 2 displays the experimental and calculated angular correlations for the 

2 i ^ 0 i transition in K°Nd. As the mean life of the 2\ level in "°Nd is 

considerably longer (t = 2142psn>) than that of all other levels populated 

(t £ 113PS11)), and as the angular correlations for all states of interest were 

measured in the same detectors at the same time, the difference between the 

calculated and measured 2 1 -* 0l angular correlation in 1 5 0 N d is attributed to 

loss of alignment for this long-lived 2+ state in the Pb stopping layer. 

Comparable attenuation disparities (G2-0.9) were observed15) during a 

preliminary study of g-factors of higher excited states in 1 5 0 N d and for the 

decay of the similarly long-lived 2 X level (x=2056ps) in I52gm10) The measured 

2 1 -»0 1 angular correlation was therefore used in the extraction of the g-factor 

of the 2, state of 1 5 0 Nd from the present TF precession data, while calculated 

correla tons were used for all other transitions. 

3.3 CALIBRATION OF TRANSDSNT-FIELD STRENGTH 

Although the focus of the present study was the determination of accurate 

relative g-factors of the first-excited states of the even Nd isotopes, absolute 

values are presented in the final column of table 1. As no suitable level in an 

isotope of Nd has had its magnetic moment determined independently to 

sufficient accuracy to allow calibration of the integrated transient-field strength 

for Nd ions traversing Fe, we have used parametrizations12'16) of the velocity-

dependent transient-field strength obtained for ions of neighbouring nuclei 

traversing Fe-hosts with velocities comparable to those of the Nd ions in our 
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measurements. The adopted g-factors (table 1) were derived from the measured 

precessions by taking the average of the values of &8/g predicted by the two 

parametrizations. As these predictions differ by less than 5%, we consider a 

reasonable estimate of the uncertainty in the absolute g-factors due to this 

calibration of the TF strength to be of the order of 5 %. This (systematic) 

uncertainty is excluded from the errors assigned to the g-factors so that the 

correct uncertainties in the relative magnetic moments are presented in table 1. 

3.4 COMPARISON OF MEASURED g-FACTORS 

The present measured gyromagnetic ratios are compared in table 2 with 

results of previous measurements6 7,17,18). Only the IPAC study of Ben Zvi et 

a l 1 7 ) measured the absolute g-factor of 1 4 8 Nd directly. Although their 

measurement is not very precise, the value they obtained is in agreement with 

our result and those of others. The older transient field71 and static field17*18) 

measurement results presented in table 2 have been appropriately re-evaluated 

and re-normalised in light of more recent information . 

The static-field IMPAC results shown combine the measurements made 

under almost identical experimental conditions by Ben Zvi et a l 1 7 ) and Kugel et 

al 1 8 ) . Unfortunately, the interpretation of these data is complicated by the 

combined effects of the transient- and static-field precessions, as thick 

ferromagnetic foils were employed. We have re-evaluated the relative g-factors 

from their measured total precessions and have subtracted a calculated 

transient-field precession contribution of A6/g » 55±20. New lifetime data from 

ref. n ) were used in these re-evaluations. To provide a more direct comparison 

of measured g-factors, these relative IMPAC data were normalized to our g(2}) 

value for 1 4 6 Nd, as it has the most precisely determined precession in both 

their 1 7' 1 8) measurements and ours. 
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The transient-field measurements of Kalish et a l 7 ) were recalibrated using the 

Rutgers parametrization16) of the transient field strength, since it was based 

on a larger body of data that sampled the lower range of ion velocities that 

pertained in those Nd ^-factor measurements7) than were included in the 

Chalk River fit12). The transient-field measurements by the Rutgers group6) 

were made relative to g ^ ; l&Sm) = 0.416*0.025. 

As may be seen from the comparisons presented in table 2, the measured 

gyromagnetic ratios of 2l states in the even M * - , s c N d nuclides obtained by 

these various experimental techniques (after m«fcing the re-evaluations aoted 

above) have yielded sets of values that are in agreement within quoted errors. 

Both the conventional geometrical collective models and the Interacting Boson 

Model (IBM) lead to the general expectation that the gyromagnetic ratios of 

low-lying collective nuclear states should be sensitive mainly to the relative 

proportions of the angular momentum carried by the protons and neutrons. 

This is because the intrinsic spin contributions to the collective g-factor largely 

cancel. 

We will discuss the measured g-factors in terms of more "traditional" models 

first, in sect 4.1, and then in terms of the IBM, in sect. 4.2. 

4.1 g-FACTORS IN TRANSITIONAL ISOTOPES OF Nd, Sm, Gd; 
CORRELATIONS WITH CHANGES IN DEFORMATION AND PAIR 
FIELD 

In the geometrical collective models 1 9' 2 0) the g-factor is often related to the 

moments of inertia of the proton and neutron fluids, ip, in, as 

g - Jp/(Jp+in) . (1) 
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Since pair correlations play the dominant role in reducing: nuclear moments of 

inertia from the rigid body values*1*2*), difierer <=s in the pair fields for protons 

and neutrons will influence the collective gyromagnetic ratio2 2). 

Several calculational approaches (e.g. cranking' model21*22), Hartree-Fock-

Bogoliubov24'25)) relate the collective g-factor to the microscopic single-particle 

structure and treat the pairing using BCS theory. The g-factors, the pairing 

gitps for protons and neutrons, Ap, An, and other nuclear properties then vary 

with mass, for specified strengths of the pairing (bices Gp, GQ, as the Fermi 

level moves through the single-particle orbitals. In a shape-transitional 

region the single-particle orbitals will change with deformation and could 

result in changes in the relative pair fields for protons and neutrons and, 

consequently, affect the g-factors of the low -lying collective levels. 

Figure 3 shows the energy ratios R42 * E ^ y E ^ ) , for 144,146,148,150*14, 

indicating the progressive deformation. Also represented in this figure are 

the measured g-factors and the relative neutron/proton pairing gaps (An/Ap) 

estimated from both the calculations of Kumar and Baranger2) and the odd-
Oft Oft 

even mass differences (A n / A _). Clearly, variation of the measured g-factors 

with mass appears correlated with changes in the deformation and An/Ap. 

The trends followed are those expected intuitively, namely, that the g-factor 

decreases when An/Ap becomes smaller. 

To investigate further the apparent correlation between the g-factors, the 

relative pairing gaps, and deformation in the A-150 transitional nuclei, we 

performed simple model calculations relating the g-factor to the deformation 

and pairing. Bengtsson and Aberg13> used a similar, but more sophisticated, 

method to estimate possible changes in level g-factors with increasing level 
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spin in the ground-state bands of these transitional nudei, particularly those 

withN=88,90. 

Expressions for the proton and neutron moments of inertia13*21* whidi take 

approximate account of the effects of pair correlations and deformation were 

used in eq. (1) to give 

g « Z(l-«xp))/[z(l-f(xp)) • N(l-ffx.))] (2) 

where 

f(x) * tn[x + ( U x 2 ) **] / x(l + x*) 1* 

and x t * £ (ISOH)/^, t = p,n, 

where £ is the deformation parameter and the oscillator constant fio^is 

defined as usual (e.g. ref. 2 6 ) ) . 

To evaluate eq. (2) for the even isotopes M4-u°Nd, "*-K4Sm and iS f̂iOGd, 

deformations were inferred from measured quadrupole moments, where 

available. While the g-foctor given by eq. (2) is fairly insensitive to 

uncertainties in the deformation parameter, it is much more dependent on 

the values of Ap and An- Values of the pairing gaps were taken, alternatively, 

from odd-even mass differences, or from the calculations of Kumar and 

Baranger2). The odd-even mass differences must be viewed as only qualitative 

estimates of the pairing gaps in this transitional region because they include 

contributions from energy differences caused by deformation changes and 

other effects. No account has been taken of the effects of ̂ deformation or 
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hexadecapole deformation - both known27) to influence the total moments of 

inertia of these nuclei. 

Results of these calculations are compared with experiment and with previous 

theoretical calculations2*28) in fig. 4. The present experimental g-values are 

those shown for the Nd isotopes. Experimental g-factors for Sm and Gd isotopes 

were selected after critical evaluation of results reported in refs. M°,12, 2 9 \ 

The simole semi-empirical estimates of the g-factors using eq. (2) are in 

reasonable qualitative agreement with experiment. In fact, on the whole, the 

trends with neutron number for each element are reproduced better by the 

qualitative model than by the more sophisticated models. For example, the 

calculations of Kumar and Baranger2) are in marked disagreement with 

experiment, particularly for the Nd isotopes - the theoretical g-factors track 

with the Z/A trend, whereas the data show the opposite behaviour. Kumar and 

Baranger acknowledge2) that their theoretical treatment of g-factors in weakly 

deformed, transitional nuclei (like the Nd isotopes) may be unreliable. 

Lombard's spherical quasi-particle model28) successfully predicts a small g-

factor for 1 4 4 Nd and an increase in the g-factors with increasing neutron 

number for 146,l48Nd. However the calculated gyromagnetic ratios for 

l46,148Nd are less than half the obfet* /«d values. 

In contrast, the measured g-factors of the even deformed nuclei ( 1 5 2 > 1 5 4 Sm, 1 5 4 -
1 6 0Gd), for which the cranking model is applicable, are in rather good 

agreement with the calculations of Prior, Boehm and Nilsson23). (These 

calculations are not displayed in fig. 4.) 
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To summarize: sophisticated microscopic calculations that can reliably model 

g-factors of the transitional nuclei near A=150 have not been performed as yet. 

In the interim, the simple semi-empirical model used to relate g-factors to both 

deformation and the pairing gaps appears able to reproduce reasonably 

satisfactorily most of the mass-dependent trends exhibited by the measured g-

factorsofthe21 states of these nuclei. 

4.2 INTERACTING BOSON MODELS 

In the proton-neutron Interacting Boson Model (IBM-2), with s- and d-bosons, 

the low-excitation states have almost pure F-spin = F m a x = (N*+Nv)/2 (N x and 

N v are the proton and neutron boson numbers, respectively), and the mass-

dependence of the gyromagnetic ratios of the low-lying levels has the simple 

form 

g = g*(Nn/Nt) + gv(Nv/Nt) (3a) 

or, using the terminology of F-spin, 

g = g + + g~ (Mp/Fmax), (3b) 

where 

g± = (git ± gv)/2, Mp = (N n - Nv)/2 and N t= N* + N v is the total boson 

number; and g«(V) is the proton (neutron) boson g-factor. 

Measured g(2j) values for the isotopes of Nd and Sm have been plotted as a 

function of Mp/Fm . , in ref 3 0> and, alternatively, using a re-arrangement of 

eq. (3a) in refs 3»4>. The data are well fitted by eq. (1) for these isotopes with 

N* 90, yielding gn - 0.62(5), g v » 0.07(6) with X p̂ * 0.95 (DF«5). These boson 
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g-factor values agree well with those obtained by Wolf, Casten and Warner31) 

from their fit tc g(21) of 11 even nuclei between 1 4 6 Ba aud 1 6 4Dy. Departures of 

experimental g-factors from this fit for many of the isotopes with N «- 88 have 

been attributed 3 * 5 ) to changes in the underlying fermion structure. As noted 

earlier, these changes are believed3 5) to reflect alterations in the fermion 

subshell structure brought about by the attractive proton-neutron interaction, 

mainly between the orbits xhn/2 and vhg/2. Microscopic descriptions of the 

mech*>r-'.sms for changes in structure and the onset of deformation were 

tocussed upon in the studies by Federman and Pittel 3 2 ) who examined shape 

transitions in the Zr and Mo isotopes using a shell model approach. They 

found that a nucleus will tend to deform only if the T=0 p-n interaction 

dominates T=l pairing. As well, they noted that in the rare-earth region, the 

onset of deformation occurs when the strongly overlapping nhn/2 and vhg/2 

orbitals begin to fill, apparently providing a means for the p-n interaction to 

dominate over pairing. 

Wolf and co-workers3*5) have discussed extensively the g(21) data in this region 

in terms of a subshell closure effective at Z=64 for N£ 88 produced by the 

mechanism suggested by Federman and Pittel 3 2 ). Experimental g-factors 

together with eq. (1) were used to infer changes in the effective boson numbers 

N* ,Nj as the neutron number approached N»90. Although our measured 

g-factors for m-lBOjfd are more precise than they used, their conclusions are 

not altered materially by these new results. 

As yet, the role of hexadecapole-bosons (L»4 or g-bosons) in the IBM 

interpretation of g-factors in this transitional region has not been considered 

in requisite detail. From examination of the mass-dependence of the boson 

effective charges needed to reproduce measured B(E2) data for U2-i50N(if 

Scholten et a l 3 3 ) founu g-boson renormalization effects were mandatory to 
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make the proton-boson charge greater than that of neutron-bosons, as expected 

from the shell model. Thus, although E2 data could be treated 

phenomenologically with some success in the sd ' r«son model (albeit with 

"unrealistic" proton- and neutron-boson charges), the effects of g-bosons seem 

necessary to forge the link with the underlying fermion structure. 

Recently, Kuyucak and Morrison34-35) have developed a projected mean-field 

model leading to an approximate algebraic method for solving general IBM 

problems, an attractive feature of which is that the effects of g-bosons can be 

studied non-perturbatively. While their work has focussed upon Ml properties 

within a given nucleus35*, some mass-dependent aspects have also been 

considered36^. 

For the K=0 ground-state band of a nucleus Kuyucak and Morrison34'35) obtain 

g(D = g 0 + g ' A / T ^ O M <4> 

y^l^Vw+Dx^ 
I 

where xio is the amplitude of the l-boson (with K*0) in the mean field. The 

parameter g 0 measures that contribution to the Ml operator which is 

proportional to the total angular momentum operator and hence does not allow 

Ml transitions or g-factor variations within the nucleus. It is g' that 

measures the additional contribution to the Ml operator from g-bosons, thereby 

allowing Ml decays and g-factor variations; g' is sensitive to differences in the 

g-factors of spin-2 (d-) and spin-4 (g-) bosons, and vanishes if they are identical. 
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While all of the parameters on the right side of eq. (4) can change with mass-

number, it is apparent that g-bosons can influence the mass-dependence of g-

factors in the A=150 transitional nuclei through the g' term in two ways: (i) 

through the (x4o/y) term which measures the relative amplitude of the g-boson 

in the deformed field and will be sensitive to deformation, and (ii) through 

mass-dependent changes in g'. Morrison et a l 3 6 ) have made estimates of the 

fermionic physics underlying the s-d-g model in the rare-earth region and find 

that g' appears to be particularly sensitive to the position of the Fermi level 

with respect to the high-spin unique parity orbitals (Tthii/2 and vii3/2) and, 

consequently, they expect it to change sensitively with mass. Significantly, the 

position of the Fermi surface with respect to the nhii/2 level is important also 

in the mechanism for the shape transition suggested by Federman and 

Pit tel 3 2 \ Consequently, it may be an oversimplification to treat the total proton-

and neutron-boson g-factors as being constant through the transitional region 

and to attribute the observed g-factor variations to changes in the effective 

numbers of valence nucleons alone. Additional microscopic calculations and 

experimental data are required to further restrict the parameters of the more 

general interacting boson models and to assess fully the phenomenological 

approaches in terms effective boson numbers. 

5. Suminaiy and Conclusion 

Precise, relative measurements were made of the g-factors of the lowest 

excitation states in the even nuclei 1 4 4 * 1 5 0 Nd. The observed g-factor 

systematica in these Nd and in neighbouring Sm and Gd isotopes were 

compared with a semi-empirical collective model (sect 4.1) and with the 

interacting boson model (sect 4.2). Both the semi-empirical collective model, 

which links the g-factor variations to changes in the relative proton and 

neutron pairing gaps, and the phenomenological IBM approach in terms of 

effective boson numbers give reasonable descriptions of the g-factor data in this 
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transitional region; together they provide complementary insights into the 

underlying sh U structure. 
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TABLE 1 
PRECESSION RESULTS FOR STATES IN l^^*W«>Nd 

Isotope J* 
(keV) 

T 
<PB) 

(!«£»)) 

A6F*> 
(mrad) 

A6Bb> 

(mrad) 
(A6>c> 
(mrad) 

frfa.ar 

i«Nd 

"«Nd 

i«Nd 

150Nd 

2+ 

2+ 

2* 

2+ 
4* 

697 

454 

302 

130 
251 

451 

275 

113 

2142 
91 

10.6(1.6) 

18.8(0.9) 

23.5(1.0) 

27.8 (2.4)* 
27.1(3.0) 

11.0(2.3) 

21.0(1.2) 

22.6(1.2) 

27.6(1.8)* 
33.1(3.9) 

10.5(1.3) 

19.6(0.9) 

23.1(1.4) 

27.6(3.3)* 
29.3(2.8) 

0.16(2) 

0.29(1) 

0.35(2) 

0.38(5) 
0.44(4) 

i«Nd 

"«Nd 

i«Nd 

150Nd 

2+ 

2+ 

2* 

2+ 
4* 

697 

454 

302 

130 
251 

451 

275 

113 

2142 
91 

10.6(1.6) 

18.8(0.9) 

23.5(1.0) 

27.8 (2.4)* 
27.1(3.0) 

11.0(2.3) 

21.0(1.2) 

22.6(1.2) 

27.6(1.8)* 
33.1(3.9) 

10.5(1.3) 

19.6(0.9) 

23.1(1.4) 

27.6(3.3)* 
29.3(2.8) 

(0.41(3)) 

*) Transient field precession for forward detector pair +(—X>5°. Errors in 
logarithmic derivative of angular correlation not included. 

M As for footnote a \ except for backward detector pair -K-)115°. 
c> Average of A8p and A6B. Uncertainties in logarithmic derivatives of angular 

correlations included. 

d) Observed precessions not yet corrected for precession in applied polarizing 
field while in Pb backing prior to decay, see text. 
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TABLE2 

COMPARISON OF MEASURED GTROMAGNETIC RATIOS 

Isotope 
Measured gyrransgnHic ratio** 

IPACW IMPACT TF* 
(Utrecht) 

Tf*» 
(Rutins) 

TF 
(Present) 

l"Nd - 0.13(4) 0.19(2) 0.17(4) 0.16(2) 

146Nd - 0.29(2) 0.30(2) 0.31(5) 0.29(1) 

i«Nd 0.36(7) 0.38(4) 0.34(2) 0.41(4) 0.35(2) 

150Nd - 0.39(5) - 0.42(4) 0.41(3) 

a> Measured gyromagnetic ratio is g(2x) except for l 5 0 Nd for which g(21), 
g(41) or an average of both assuming g(2x) = g(4t) is reported. 

W Integral Perturbed Angular Correlation ref. 1 7 ) . Corrected for more recent 
meanlife value (ref. 11>). 

c) Implantation Perturbed Angular Correlation (Static-field). Average of 
results of refs 1 7 ' 1 8 \ re-evaluated for more recent mean life values11); 
corrected for a transient-field contribution to the precessions of (55±20) mrac 
and normalized to the present result for 1 4 6 Nd as discussed in text. 

<*) Transient-field measurements of ref. ^ re-evaluated for new field calibratioi 
as discussed in text. 

«> ref.«. 
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Fig. 1. Garuna-ray spectrum recorded in coincidence with backscattered 5 8 Ni 

beam ions. Transitions of interest are designated by nucleus and Ji -» Jf. 

This spectrum shows all of the data (for both field directions) accumulated 

in the detector at +65° during the precession measurements. Account 

was taken in the analysis of the small partial overlap (note log scale) of the 

peaks corresponding to the 4+-> 2 + transition in 1 4 8 Nd and the 2+ -> 0 + 

transition in 1 4 6 Nd. 

Fig. 2 Angular correlation for the 130 keV 2+-» 0+ transition of 1 5 0 Nd measured 

(data points), fitted and calculated (solid curves). The measured 

correlation is attenuated because of the long lifetime of the 2* level; see 

text. 

Fig. 3 Variations of R42 = E(41yE(21) [upper panel], g-factor [middle panel] and 

relative pairing gaps An/Ap [lower panel] for 1 4 4 * 1 5 °Nd. Ap/An »» estimated 

from odd-even mass differences (OE) and taken from calculations of 

Kumar and Baranger2* (KB). 

Fig. 4 Measured and calculated g(2j) for isotopes ofNd, Sm and Gd. Solid lines 

are the calculations of Kumar and Baranger2) (KB) and Lombard28* (L). 

Broken lines show the present calculations (sect 4.1) using pairing gaps 

obtained from (a) odd-even mass-differences, and (b) from ref. 2 ) . 
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