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Large-scale shell model calculations were performed in theZAelB2—126 proton model space(Ohg,,
1f, Oiqap, 2P3p, 1fsp, 2py,) employing the codelaTHAN. The modified Kuo-Herling interaction was
used, no truncation was applied up to protactiniufr=@1) and seniority truncation beyond. The results are
compared to experimental data including binding energies, level schemes, and electromagnetic transition rates.
An overall excellent agreement is obtained for states that can be described in this model space. Limitations of
the approach with respect to excitations acrosZth@2 andN =126 shells and deficiencies of the interaction
are discussed.
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[. INTRODUCTION seem to indicate a distin¢subshell closure aZz=92[16].
In Sec. Il details of the interaction, model space, and code
The evolution of proton shell structure beyoff#Pb is of ~ will be described, whereas the results on binding energies,
decisive importance for the shell stabilization of superheawvystructure of the wave functions, level schemes, and electro-
elementgSHE). To date, the mean field approach is the onlymagnetic transitions will be discussed in Sec. lll. We con-
viable method to accommodate the large model space@ude with a summary of improvements to be applied to the
needed and to predict SHE shell stabili]. It is known  interaction, effective operators, and model space extensions
though that mean field predictions of single particle shellf® account for the experimentally observed corrglatlor_\s. Se-
structure very often cannot account for the experimentalected results were reported in Ref6,17] and for °Th in

single particle energie§SPB, which are masked by correla- Ref. [10].
tions of theL=0 (pairing, L=2 (quadrupolg¢ and/orL
=3 (octupole type [2]. These are often not adequately Il. INTERACTION, MODEL SPACE, AND CODE

treated in mean field calculations, though in principal their  qhq of the particularly successful approaches to derive an
inclusion is possible. The shell model, on the other handegfective realistic residual interaction was that of Kuo and
using realistic interactions as inferred from free nucleonerjing [11,18. They derived the residual interaction from
nucleon potentials by a perturbative many-body appr¢ath the free nucleon-nucleon potential of Hamada and Johnston
yielding theG matrix as the medium-renormalized potential, [19] using the reaction matrix techniques developed by Kuo
includes all types of correlations. Their exploitation, how-and Brown[20] with renormalization due to the truncated
ever, is hampered by the stringent truncation schemes needetbdel space. This residual interaction was adopted by War-
to handle large model spaces. The development of largesurton and Browrj12] in the form of
scale shell model codes such asTOINE [4] and NATHAN
[5-7] has enabled untruncated calculations in theddland (Jaj2lVlisia)=(i1i2lVlizia)varet Kpn(ii2lVlisia)1p-1n
fp major shells, and hence opened the possibility to separate
deficiencies of the interactions free from limitations imposedin which the core polarization terms of higher order than
by truncation8]. For heavier nuclei substantial extensions of 1p-1h are neglected. They found that small modifications to
the valence space can be handled now. the core polarization component, i.&,,=0.90 result in

In the present work we have chosen tiie 126 isotones significantly improved agreement with the experimental
above 2%Pb, where an abundant nuclear data bgeis  spectra. The effective realistic residual interaction as modi-
available up to?'°Th [10], to perform nearly untruncated fied by Warburton and Browiil2] has been used in the
shell model calculations for up to 12 protons beyoAd present calculations. The shell model configuration space in-
=82, using a well studied realistic interactiphl,12. For  cluded the fullZ=82-126 proton major shell beyorfd®b,
216Th the size of the configuration space for valence protonsamely, the single proton orbital$g),, 15, Oz, 1fs)p,
in the Z=82—-126 major shell is comparable #8zn in the  2p,,, and 2,,,. The single particle energies were taken as
fp shell. Results in previous attempts with various interac-determined from the experimental spectrun?®Bi [9] with
tions for up to seven proton€fAc) were severely influ- the ground state normalized tg%Pb, i.e., —3.798,
enced by the inevitable truncati¢t3,14. Excellent agree- —2.902, —2.189, —0.975, —0.679, and—0.169 MeV, re-
ment was obtained recently f8t%o, 21'At, and 1Rn with  spectively. The results of these calculations are referred to as
a realistic interaction based on the BoArpotential[15]. On  SM1. To improve agreement with experiment for high-spin
the other hand, mean field results are available forhe states involving the,s, orbital (see Sec. Il C Pa monopole
=126 isotones, which with some of the interactions usedshift of +80 keV was applied to the diagonal two-body ma-
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FIG. 1. Shell-model binding energiéspper pane| two-proton 0 84 86 8 %0 92 94 7

separation energiegniddle panel, and separation energy differ-

ences(lower panel in comparison to experiment. The upper two FIG. 2. (a) Percentage of i, configurationn=2-82, in the
panels show deviations in keV, note the log scale in the lower panel.s. wave functiongupper panéland occupation numbers in the
g.s. of theN=126 isotones for the high-spin proton orbitalsyg,
1f45, and 043, (lower panel. (b) Occupation of B, and 1f;,

trix elementsSTBME) of the g 15, multiplet. As this modi- ;i i the first(full) and seconddashedl6* and 8" states.

fication, which will be referred to as model SM2, was found
to have only marginal impact on ground state binding ener- A. Binding energies
gies, wave functions, and transition rates, the SM2 results Ground statég.s) binding energie$BE) relative to2%b

will be presented for level schemes only. were calculated for thél=126 isotones*%o to ?%Pu. The
The calculatlo_ns are done wlth the shell m‘?del_COdEkuo-Herling proton-proton §p) TBME include a Coulomb
NATHAN [5-7]. This code works with a coupled basis, diago- ¢ rrection averaging- 250 keV [11,17. Following a sug-
nalization being done with the standard Lanczos method. FQ¥estion by Warburton and Browi12] an additional shift of
the present study this code is more suited thamtte&gheme | 49 keVv was applied to all diagonglp TBME. Both mea-
codeANTOINE for the following reason$6]. sures have no influence on excitation energies, but improve
For semimagic nuclei it is known that the convergence ofy.s. BE[12]. The results are listed in Table | along with
the wave functions with the seniority is very fast. Taking experimental valuef21] and measured respective predicted
advantage of the fact that the states of the basis have a dspin and parity. The deviations, as shown in the upper panel
fined seniority, the calculation can be done by increasingf Fig. 1, document excellent agreement between shell
stepwise the maximal seniority to its full value. This proce-model and experiment within about 50 keV and imply a high
dure reduces strongly the number of Lanczos iterations. predictive power for g.s. BE beyond the experimentally
The basic idea of the two codes is the factorization of theknown nuclei. In the middle and lower panels of Fig. 1 the
states of the basis in a product of proton and neutron waveeviations for the two-proton separation energgs, which
functions. To be able to describe semimagic nuclei, the posshow similar quality of agreement, and the separation energy
sibility to mix proton and neutron shells in the same sub-differencess,, are shown. The latter do not exhibit any trace
space or to split the protofmeutron) space in two balanced (peak structureof a subshell closure &=92, as predicted

subspaces was included in the coupled cidle in some mean field calculatiof46].
A maximum of four broken pairgseniority 8 for even, 9
for odd mass nucl¢iwere considered. This enables a full B. Wave functions and configurations

untruncated calculation for all the nuclei up t’Pa with

matrix dimensions of up to 1:31CF. The yrast structure of th=126 isotones is determined

by the low-lying high-spin orbitalsr Ohg,, 1f,,, and Q43

(see Table . In the lower panel of Fig. @) the number of

particles in these states, as extracted from the shell model

wave functions, is shown. The striking feature is the slow
The results of the shell model calculations are summafilling of the Ohg;, orbital, which is less than six particles at

rized in Figs. 1-8 and Tables I-1V. Basically we will discuss the foreseen subshell closufe=92. This is nicely corrobo-

the results obtained with the adopted interaction, single parated by the percentage of theéhd), configuration,n=2

ticle energies, and effective operaténsodel SMJ, whereas —82, shown in the upper panel of Fig(a2 Note that this

modifications and improvementsnodel SM2 will be dis-  configuration atZ=92 exhausts less than 5% of the wave

cussed for level schemes only. function. Further inspection reveals that pair scattering is the

IIl. RESULTS AND DISCUSSION
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FIG. 3. Shell-model and experimental level schemes for the dlrei26 isotones’'%Po and?*?Rn in the model approaches SM1 and
SM2. Only near-yrast shell model states are shown and experimental levels have been selected to fit the available model space unless
otherwise stated in the text.

underlying mechanism for this result. In Table Il for selectedFig. 2(b) for the hg;, andf, orbits feature an almost identi-
n-quasiparticleqp) states in?*°Th the leading configurations cal evolution as the g.s. wave functions. The initial differ-
(partitiong for the high-spin orbitals By,, 1f;,, and ence ofx1 for the 2gp stateiag,2 and hgyf 4, is gradually
0i 13, and the percentage of the lowest seniositgre listed.  decreasing to zero towards=92, thus indicating continu-
Clearly, with more than 97% all states have unique senioritypus filling of the f;;, orbit by pair scattering. This is con-
proving that pair scattering prevails. The leading partitionsfirmed by the fact that the |6 and 8, states preserve their
demonstrate the-gp character of the states, and justify pre-2gp structure with almost purk, and hgf, configura-
vious attempts to analyze tié= 126 isotones in terms of a tions up toZ=88 (***Ra). In ?*Th the 8', wave functions
pairing approach22]. have about 8% of the minority component and?¥U the
Further support for the missing=92 subshell closure two levels have swapped positions. Thg,6tates, on the
comes from the inspection of th€"=6;, and 8, wave  other hand, are still pure if'°Th and have a strong 40%
functions. The shell occupancies of these states shown iadmixture of the “minority” component irf*U. It should be
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noted that thehg,, orbital is filled only to about 60% af ing subshell closure &=92, thel "=8" isomerism is pre-
=92 (**) in the 6" and 8" states, which has implications dicted to persist, apart from the"8* inversion, which is
for the evolution of theB(E2) between themsee Sec. due to a minor deficiency in the interaction. The steady in-
NID1). In conclusion, the shell model wave functions crease of thé”=2" and 13/2 excitation energies, which is
clearly reflect the absence of the shell gap as inferred frongue to the increased pairing in the ground stdtee Sec.

the binding energies. lIB), is also nicely accounted for.
Major deviations can be attributed to two classes of states,
C. Level schemes which will be discussed in the following.

In Figs. 3 and 4 experimental and shell model level
schemes are compared for the even andMedL26 isotones
21%P0/P1%Rn and AU 2 ¥, respectively, for models SM1  The lowestl "=3" states cannot be reproduced for obvi-
and SM2. Results for“Ra”*Th and ?!°Ac are given in  ous reasons, as the model space does not allow for excita-
Figs. 5 and 6, respectively, for model SM2 along with pre-tions of the?*®Pb core, especially for neutrgrh excitations.
dictions for 2*Pa(Fig. 6) and 22U (Fig. 5). Excellent agree- Therefore the yrast 3 octupole phonon state iA'%o and
ment is observed for the low-lying seniority=2,3 states of the heavieN=126 isotones cannot be accounted for as they
2gp and 3qgp character up k6=8" and 21/2, respectively. are intruders in the present model space. In fact, the lowest
This includes the 23/2 states all the way up t6*’Pa. We 3~ state in?!%Po is calculated close to the experimental 3
notice in passing that also the non-yrast low-gpin3 states level (Fig. 3) belonging to the chosen model space. It should
in 211At are well accounted for. In accordance with the miss-be noticed that the interaction employed in the present work

1. The I"=3" states
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accounts well for the one- and two-phonon octupole struc- 2. States involving the Qi intruder orbital
ture in 2°%Pb when up to B-2h excitations are included
[23]. Moreover, the dramatic down-sloping of thé=3" The odd-parityl "™=11"-19 states in even nuclei and

states from 2.615 and 2.387 MeV if?®b and ?'%Po to  the even-parity "=29/2" —39/2" levels in oddA nuclei are
1.687 MeV in 2Th [10] is only partly reproduced in the systematically calculated to be too low in the shell model
present approach. This has some significance for the prediepproach SM1Figs. 3 and 4 They have in common active
tions of g.s. spins beyond'®Th, as discussed in Ref10]. particles in the 0,3, intruder orbital as likewise the
The coupling of the 1;, and 0,3, orbitals via anL=3  maximum-spin states”"=20" and 45/2 in even and odd
phonon along with the decreasing phonon energy may caus®iclei, respectively. As stated in Sec. Il, experimental SPE
an additional down shift of the™=7/2" state relative to the adopted fron?°°Bi were used in the calculation. Namely, the
|”=9/2" level, which is predicted to be the g.s. in the shell1f;, and (43, SPE are increasingly distorted by the cou-
model calculationsee also Ref.24]). pling to the L=3 phonon, as mentioned in the preceding
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FIG. 6. Same as Fig. 5 for the odd isotorfé®Ac and ?*’Pa.

subsection. To account for this, a positive monopole shift oimodel approach for isomerism AU (Fig. 5 and ?*’Pa
+80 keV was applied to all diagonalhg,, Oi,3, TBME. (Fig. 6).

The results are shown fof'®Po/*?Rn and 2**At/?*Fr in It has been suggested earlier that a monopole correction
Figs. 3 and 4SM2). Apart from the few-keV inversion for of ~100 keV would improve the agreement for levels in-
the maximum-spin state of each quasiparticle configurationolving the iy, orbital [12]. Two possible origins for this
the agreement is found to be excellent in model SM2. Theorrection have been discusgé@,25. First, the coupling to
quality of agreement persists with increasing number of vathe L =3 phonon, which is especially strong for thg,, and
lence protons for4Ra, #'°Th (Fig. 5), and *°Ac (Fig. 6).  f,, orbitals[10,25, can introduce second order effects that
This corroborates the predictive power of the present shelire not accounted for by the effective SPE taken friBi.
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10* e e et TABLE |. Experimental and shell model binding energies rela-
e 8 _ 6 tive to 2%Pb.

5 10° © 2z -1z Nucleus 17 Expt. SM1
/;-—-\ 10% (keV) (keV)
X 210po 0 87834) 8762
1102 21p¢ 92" 117655) 11768
o 21Rn o* 160655) 16065
o102 N 2%y 9/2° 182449) 18266
2Ra 0 2188511) 21910
10—ttt 2°Ac 9/2~ 2324950) 23295
84 86 88 90 92 4 216Th 0" 2625416) 26301
i 2lpg 91z, 7127) 2 2679780) 26861
FI_G_. 7. Shell-model and expe_nmentB(EZ) values fory-ray 219 o+ 29246100 29243
tran5|t|9ns from the lowest seniority= 2,_3 stretched coup!etﬂnax 219\p a 28969
states in even@®) and odd O) N=126 isotones, respectively. 220p, o 30739

Level shifts may be generated by additional mixing withag;>~ from shell model.
orbitals that are constituents of the=3 phonon or by Pauli
blocking. The latter may apply for the effectivg,, state that
contains ahg,® 3~ component not present iy, [25]. This
explains the fact that the suppression in SM1 is largest in th
stretchedhg,i ]}, states as, e.gl”=11", 17 (Fig. 3 and

| 7=29/2", 37/2", 45/2" (Fig. 4) while levels withhg,f

following reason: results obtained in the chosen model space
cannot contribute anything to the long discussed question of
ore polarization contributions to the effectilvél operator
[27], as it would allow only to adjust a commayy respec-
‘ i tive g, factor. Out of the nine experimentally measured elec-
configurations are not affected. » tric quadrupole moment&)) relevant for the present model
An alternative scenario for an additional monopole cor-ghace none is known with its sign and only two are model
rection is provided by a general deficiency of the Kuo'independent measuremeri&. The remaining data rely on

Herling interaction, as discussed in RefE2,28, which may  cajiprations of the electric field gradient in hyperfine experi-
affect the effective TBME between normal and intruder O ments using empirical shell model relations betw&¢&2)

bits most. The core polarization correction seems to be tog 4 Q values assuming pur¢’ configurations(see, e.g.

large due to an inadequacy in the energy denominators ”S%’efs.[zs,zg]). In the light of the present work, this proce-

in the perturbative treatment, while the bare matrix elementg .o appears to be highly questionable. Therefore no com-
are found to be too small due to the use of harmonic oscil '

: . . arison is made to experiment@ moment data.
lator instead of Woods-Saxon radial wave functions. P P Q

1. E2 transitions

D. Electromagnetic transitions . o .
g Electromagneti&?2 transition rates were calculated using

Further evidence for the pairing ahd-3 correlations can an effective E2 polarization charges,(E2)=0.5. This
be drawn from an analysis of electromagnefiz andE3  value, which is routinely adopted for large scale shell model
transition rates, as they depend sensitively on orbit occupazalculations in medium-heavy nuclei as, e.g., in the full
tion and collectiveE3 admixtures, respectively. We have re- (p,f) model spac¢8], is larger than 0.8 as estimated from
frained from calculatingl 1 transitions andy factors for the  general trends of the isoscalar and isovector giant quadrupole
resonancg30]. On the other hand, it is only about half the
value inferred for protons and neutrons from the one- and
® 0202 - 2324 two-particle (hole) neighbors of?%%Pb assuming pure con-
+ ell -8 7] figurations[31,32. The results for selectdd2 transitions in
even and oddN= 126 isotones are compared to experimental
data in Tables lll and IV and Fig. 7. The overall agreement is
remarkable in view of the fact the the absolute transition
strengths vary over about three orders of magnitude in single

28

B(E3;! - 1-3) [W.u]
= NN
o O b

2

12 particle units(W.u.). The agreement for the two- and three-
8 particle nuclei?'%o and?''At is noteworthy and corrobo-
. 0118/ rates the choice of the polarization charge. The deviation
® M observed for the 2— 0 transition in?%Po can be ascribed

both to a systematic uncertainty in the experimental data as
deduced fromd,d’) inelastic scatterin§33], and to the ne-
FIG. 8. Shell model predictions and experimen@(E3) glect of 2®Pbph excitations in the shell model, which enter
strengths for selected stretched coupled states in é®graqd odd ~ most sensitively thé™=2" stated34] (see footnote in Table
(O) N=126 isotones, respectively. I1I). We note in passing the simultaneous increase in the shell

84 86 88 90 92

b
N
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TABLE II. Wave functions of selected states #4°Th. Partitions with more than 10% are listed.

I o

Ni13 Ppart (%) v p, /(%) gp configuration

>
>
©
=
Ny

O+

o

20.3 0 99.1
17.1

13.3

26.7 2 97.9 h3,,
15.9

12.3

26.3 2 97.6 h3),
13.5

13.1

10.8

22.1 2 97.7 heyof 77
22.1

18.0

27.3 2 98.6 hg/zi 132
19.7

16.8

12.0

37.1 4 96.7 h3.f 712
28.3

17.3

32.7 4 97.7 h3 i 1372
30.0

15.8

39.5 4 98.4 h3 i 251
27.8

16.6

2+

81

8;

11

14*

17

20"

A OO NOOOONWOONOOONOIOOOO OO S~AOO MO
ONOOONPFPF WEFPRNOONPRPFPRPRPWOONDMNMNONMNDMNMNODNNDN
A NNWOFRPPNOOWWRPENOOOMNMNDMNONMNDNODNNDN

model B(E2;2"—0") and thel "=2" excitation energies In the shell model approach the latter effect is predicted
from Po to U, which is at variance with generally adoptedonly for 28, as inferred from the wave functiorisee Sec.
systematic trend$35]. In Fig. 7, for the maximum-spin [lIB). The yrast § state has a purbg, f;, gp structure
states in lowest seniority, the trend with thiegd, orbit occu-  while the 6 wave function is highly mixed inhg;, 7
pation is analyzed. In a pure and isolathgl, shell the (4000 and h3, (60%. The continuous decrease of the
B(E2;l max—Imax—2) would develop symmetrically to the B(E2) values is due to the fragmentation of the wave func-
middle of the shell, where8(E2)=0. This was demon- tjons into many components differing in the number of pairs
strated since long for thegg, proton and neutron orbitals as discussed for the g.s. in Sec. Ill B, which does not affect
[36,37). It is due to the change of sigifrom oblate to pro-  their gp structure. This allows, due to particle forbiddance,
late) for the reducedE2 matrix element for the half-filled only diagonalE2 transitions between identical configura-
shell. It has been stated earlier that the experimental valuggyns. Furthermore, matrix elements b, configurations
along theN = 126 isotones up t6*°Ac indicate a shift of the yith particle (1<5) and hole (>5) character interfere de-
minimum to largerZ (see Fig. 7 due to scattering of proton structively, while they vanish fon=5 (midshel) [22,36,37.

pairs into higher-lying orbitals, which slows down thg,  again the trend is determined by pair scattering and the ab-
filling [22]. Comparing the experimental and shell modelgance of substantidly,-f 7/ 137> shell gaps.
trends in Fig. 7, it seems that the shell model approach is

even further slowing down the trend, i.e., overemphasizing
the pair scattering. The odd-even staggering, both in experi-
ment and shell model, is the remainder of a trivial effect of The E3 y-ray transitions beyond*®Pb are subject to
angular momentum coupling coefficients, which is moststrong distortions by thE3 phonon in?*%Pb[38,39. There-
prominently seen in the case of an isolajesthell[37]. Both ~ fore a proper choice of thE3 polarization charge is rather
experiment and shell model break the symmetry with respediifficult. In a particle-phonon coupling approach to analyze
to the minimum position. The origin, however, may be two- E3 properties of?°Pb an effective single neutron charge of
fold. Besides the enhanced pair scattering in the shell moddl.3(3)e was inferred after correcting for phonon admixtures
approach, the aforementioned coupling of thg orbit to the ~ [24]. Therefore we have chosen somewhat arbitrarily
L=3 phonon and the,3, orbit may change the configura- &,(E3)=1.4e for protons to account for the stror tran-
tion of the yrast "=8" state in?Th [10]. sitions in 22%o and?!!At. In spite of this normalization, the

2. E3 transitions
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TABLE Ill. Experimental and shell moddt2 andE3 strengths for selected transitions in ewe¢n 126 isotones in Weisskopf units.

PHYSICAL REVIEW C67, 054310 (2003

Effective polarization charges of @%nd 1.4 were used for th&2 andE3 operators, respectively.

IT—I7 210pg 2%Rn 29Ra 216Th 218y
EX SM1 EX SM1 EX SM1 EX SM1 SM1
E2
2t 0" 0.5612)? 3.55 6.41 9.00 11.64 15.18
4+ 2% 4.5315) 451 1.044) 1.51 0.1514) 0.16 0.039 0.16
6" —4" 3.0012) 3.09 0.405) 0.83 0.17612) 0.050 0.12 0.43
8, —6" 1.105) 1.24 0.11%6) 0.26 0.00136L7) 0.013  0.0017f)  0.028°  0.0022°
0.011 0.014 0.016 0.040  0.24°
12] —10; 0.89 4.42) 3.62 0.062 0.17 0.71
127 —10) 0.0003 0.038
14" —12f 0.0328) 0.010 0.0744) 0.006 <0.25 0.0001  0.00001
14" —12f 3.42 0.014%6) 0.22 0.25
15" —13" 4.42 0.566) 0.52
17" —15 3.0116) 2.87 0.02%2) 0.18
18" —16/ 4.45 0.0185) 0.0005
18" —16; 0.59 2.0410) 0
21" —19; 2.39 <0.5 0.0002
21" —19, 0.043 6.514) 459
E3
11" —8; 3.71(10) 0.89 1@8) 0.60 3.0914) 0.52 0.84 1.45
1185 19.712) 20.19 19.02 2180 17.47 212) 14.63 11.66
17" —14" 16(6) 20.41 25.88) 19.00
20" 17, 8.6(19 0.64 0.21
20" —17; 29.99 28.43

8Adopted value fromd,d’), (p,p’) data yield 1.46) W.u. [33].

PAssuminghf nature of § .
°Assumingh? nature of § .
dAssuming state 12.

trend with Z of the shell model and experimental data di- 1.687 MeV in 2%Th. This structure phenomenon is beyond
verges. This clearly demonstrates that#8phonon content the scope of the present shell model approach. A similar
in these transitions increases from Po to Th, in agreemenendency is seen in the remainifg3 transitions between
with the observation discussed in Sec. Il C 1, that the phohigh-spin states listed in Tables Il and IV. The observed
non energy decreases frofit;=2.615 MeV in ?®Pb to  discrepancies are even worse for welR transitions of

TABLE IV. Experimental and shell moddt2 andE3 strengths for selected transitions in oNe- 126 isotones in Weisskopf units.

Effective polarization charges of @%nd 1.4 were used for th&2 andE3 operators, respectively.

1717 2Lt 23y 2157¢ 217pgy
EX SM1 EX SM1 EX SM1 SM1
E2
17/ —13/2 4.47 0.5%4) 0.65 0.083) 0.022 0.083
21/2 —17/12 2.605) 2.57 0.0442) 0.26 0.122) 0.051 0.016
0.45°
20/2" . 25/2" 1.8(5) 1.61 0.35 0.018 0.089
37/2" —33/2" 3.7(11) 3.59 0.38 0.37
45127 - 41/2 1.8(6) 3.15 0.32
E3
29/2" .23/ 20.1(18) 20.2 25.823) 18.8 27.49) 17.1 15.0
45/27 —39/2" 46(9) 29.7 275

@Assumingh?f nature of 21/2.
PAssumingh® nature of 21/2.
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spin-flip typei 13— hg, (See Table Il for gp configurations main results are summarized as follows: high predictive

as shown in the lower part of Fig. 8. Obviously, a smallpower for g.s. binding energies up to Pu; no shell gag at

admixture of theE3 phonon in the corresponding wave func- =92; seniority is well preserved; the structure is dominated

tion has more dramatic consequences for a weak transitionpy pair scatteringE3 correlations are not accounted for.
Further development of the interaction used should com-

prise anL=3 polarization correction, that can account for

position and occupation dependence of tfie=3~ states.
Shell model calculations foN=126 isotones were per- Further experimental evidence can be expected from the

formed for the first time in the full protod=82-126 model study of 21pa and?*®y, which seems to be feasible.

space without truncation up to protactiniunZ=91) and

with seniority truncation up to plutoniumZE94). The

modified Kuo-HerIing realistic interaction was found to give ACKNOWLEDGMENTS

an excellent description apart from a small monopole correc-

tion that was applied to account for the masking of experi- The authors gratefully acknowledge fruitful discussions

mental single particle energies Hy=3 correlations. The with F. Nowacki and A. Byrne.
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