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High-spin level scheme and decay of the 6s isomer in 14Pm
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An in-beamy-ray spectroscopy experiment f5°Pm has been performed via th&Te(1% , 5n) reaction at
beam energies of 75 MeV through 95 MeV. Excitation functions gngcoincidences have been measured.
Detailed analysis ofy-y coincidence relationships leads to a revised high-spin level schemé?Rm. The
7h11/o® vhﬁ,2 multiplet in this nucleus has been identified and the discussion is based on a systematic of
corresponding states in neighboring odd-odd nuclei. The previously knoyus&§emer and associated decay
v rays have been placed into the new level scheme. This long-lived isomer is proposed to be a four-hole state
with predominantly themg;»ds%® vhy1,)15 configuration.
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. INTRODUCTION relationships. The high-spin members of thg;},® vhil),
and 7hy,,,® vhi1, multiplets in'4Pm have been suggested
The high-spin level structures of spherical odd-odd nucleiand the discussion is based on the systematic trends in nuclei
below thez=64N=82 are among the most complex encoun-with such multiplets. The configuration of the @& isomer
tered experimentally because of the existence of a large nunis also proposed and discussed.
ber of low-lying two quasiparticle2-gp) multiplets. The The low-lying level structure ot*Pm has been initially
high-spin members of such 2-gp states are often isomeriénvestigated by Funket al. [1]. A level scheme including
leading to difficulties in building high-spin level schemes viathe long-lived(T,,,=2.0 mg 8* decaying isomer has been
a standard in-bearg-ray spectroscopy experiment. The low- established. It was not until recently that the high-spin level
lying levels observed up to the 8&omer in**Pm have been scheme of ¥%Pm had been reported using the
interpreted as due to 2-qp excitatiofi§. Given the doubly 133Cg13C,4n)14%Pm reaction[7]. We have also noticed that
closed-shell nature of*®Gd [2], the 8 isomer has been in- the strong coincidence cascade 381-639-882 keV was ob-
terpreted to be a fully aligned member of the;,,® vhii,  served earlier by Piiparineet al.in the 14}Pr+3He reaction
multiplet [3]. It is then natural to expect that the high-spin [11], but this cascade was proposed to be from an unknown
members of thergsj,® vhi1, and mhy,,® vhii, multiplets  isomer in4%Pm. Aryaeinejackt al. [12] placed all they rays
should exist at low excitation. Indeed, such 2-gp states haveeported in Ref[8] except for the 43-keV transition into the
been identified in the neighboring odd-odd®Pm [3], level scheme of*Pm from their(«,4ny) work. However,
142140 [4], and 41T [5,6] nuclei. Athough, no such this assignment could not be confirmed in a later experiment
candidates seem to exist in the recently reported levealsing the 12Te(*F,4n)'*'Pm reaction[13]. During the
scheme of Ref[7], however, Kenefick and co-workers re- course of this investigation, a revised level schem&t#tm
ported[8] the observations of &,,,=67 us isomer and de- has been reportdd4] in which the 43-381-639 keV cascade
cay y rays of 43, 381, 428, 456, 639, 883, and 1020 keV.was assigned t&"Pm feeding the 15/2level. To the extent
The authors assigned this isomer'tGPm based on the K of our knowledge, the assignment of the 381-, 428-, 456-,
x-y coincidences and comparison of relative yields of theg39-, 883-, and 1020-keV lines {4*Pm has not been care-

2.0-ms and 67xs isomers produced in the cross-checkedfuylly studied through measurementsgfay excitation func-
reactiong9]. Consequently, th&,;,,=67 us isomer has been tjons.

assumed to be 10feeding directly to the 8level via a

43-kg\{ transition[10], with the othery rays unassigned. It is Il. EXPERIMENTAL DETAILS AND RESULTS
surprising that the newly established level schdifiewas
proposed to be built on the &tate instead of the tGtate. The excited states i*?Pm were populated via th&®Te

The authors of Ref[7] claimed that the observed 43-381- (*°F,5n)142Pm reaction. Thé®F beam was provided by the
639-882 keV cascade could be assigned fdPm. In  tandem accelerator at the China Institute of Atomic Energy
view of this, we carried out a conventional in-beam (CIAE). The target consisted of an isotopically enriched
y-spectroscopy experiment to re-investigate the high-spint?®Te metallic foil of 2.2 mg/crd thickness with a
level structure of'*Pm. In this paper, we report a new 2.3 mg/cnt Au backing. They rays were detected by ten
high-spin level scheme of*Pm established using the BGO(AC)HPGe’s (high purity germanium detectors with
128Te(1%F ,5n) 1*?Pm reaction. The previously known 67- bismuth germanate anti-Compton suppressawith energy
usS isomer and associatedrays[8,9] have been placed into resolutions of 2.0-2.5 keV at 1.33 MeV. The detectors were
the level scheme of*2Pm on the basis of-y coincidence calibrated using standaf@Eu and'**Ba sources. Excitation
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TABLE I. y-ray energyE,, relative intensityl , (normalized to
the 380.8-keV ling angular distribution rati®ap(y), excitaion en-
ergy E;, and proposed initial” and finall{" spin-and-parity. The
information on states below the 2-ms isomer is not listed in the
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TABLE I. (Continued)

table.

E,(keV)? 1) Rap(® E, I I7
44.0 21.8 1809.1 (10% (9%
52.0 5.1 38721 (15 (14
61.8 5031.3 (16)
88.4 3886.5 (14) (139
142.9 25.8 0.896)  4015.0 (16 (15
148.7 3.2 0.8(13) 38865 (14) (139
175.4 8.2 0.7®)  4061.6 (15  (14)
192.3 10.1 0.8) 58101 (20 (19
195.1 5.3 0.88l0) 5810.1 (20 (19
205.8 2.6 4391.5

214.8 2.1 0.7615  7030.0 (22 (21)
221.3 19.7 0.836) 42363 (17 (16)
221.4 <1 5008.2 (18

241.2 2.3 4061.6 (15 (14
248.8 25 4640.3

251.9 1.2 4324.9

277.9 5.6 0.80L0)  4339.6 (16 (15
315.1 24.4 1.047) 31436 (14) (13)
315.6 4.0 5672.0

324.7 1.8 4339.6 (16 (16)
325.2 6.6 5356.4

329.8 4.1 0.96811) 43915

380.8 1006 0.868)  2189.9 (11" (109
426.8 10.8 0.840) 1309.8 (9) (8%
437.6 3.1 0.8m4) 37379 (13) (129
4473 <1 4786.9 (16)
449.2 1.9 4774.1

455.2 16 1.27100 17651  (9Y) (9)
498.0 1.9 0.8@m5  3798.1 (13) (129
519.3 7.0 1.108)  4391.5 (15
526.8 1.1 4324.9 (13"
554.7 4.3 0.86l1) 7030.0 (22 (21)
565.7 <1 4072.9

609.6 45 0.8611) 5617.8 (19 (18
638.6 89.7 28285 (13) (119
665.3 9.0 0.68) 64754  (21) (20)
691.6 4.0 5031.3 (16)
728.5 10.1 0.7® 38721 (15  (14)
742.8 5.6 1.282) 38865 (14) (14)
771.7 4.2 0.712) 50082 (19 (17
772.9 <1 4072.9

882.2 1449  0.748)  1765.1 (9% (8Y)
991.6 68 0.825) 3820.1 (14 (13)
1005.0 6.8 0.7®) 68150 (21 (20)
1019.4 22,5 28285 (13) (109

E,(keV)? 1 Rap(y) E, I 7

1042.1 7.9 4185.7 (14)
1057.9 5.8 0.9512) 38865 (14) (13)
1097.7 6.9 0.9®) 4969.8  (16) (15)
1110.4 4.4 0.481) 3300.0 (12 (119
1317.2 <1 3507.1 (119
1378.6 11.2 1.3[) 5614.8 (19 (17
1381.4 12.4 1.3®) 5617.8 (19 (17
1490.6 <1 33000 (129 (10M
1548.0 2 1.1@86) 37379 (13) (11H
1608.2 1.1 1.2@8) 3798.1 (13 (119

“Uncertainties between 0.3 and 0.9 keV.
®Uncertainties are within 15% depending on their intensities.
‘Obtained from the singles spectrum.

functions were measured in 5 MeV increments at the energy
range of 75—-95 MeV and the largest yield ¥¥Pm was
found at 90 MeV. Then,y-y coincidence measurements
were performed at this beam energy with a coincidence win-
dow of 400 ns. A total of 7% 10° y-y coincidence events
were accumulated and sorted into a symmetric matrix for
off-line analysis. To determine the multipolarity of emitted
rays, the detectors were divided into 2 groups positioned at
+40° (or £140°) and £90° with respect to the beam direc-
tion. Two asymmetric matrices were constructed from the
coincidence datd4,19: one matrix with detectors a#;
=+40° (or £140°) and another withd,=+90° against those

at all angles. From these two matrices, the angular distribu-
tion asymmetry ratios defined & p(y)=1,(61)/1,(6,) were
extracted from they-ray intensitiesl (6,) and1,(6,) in the
coincidence spectra gated transitions of any multipolari-
ties. Usually a single gate was used for strong peaks. For
some weak transitions, the sum-gated spectra were used to
increase statistics. Stretched quadrupole transitions were
adopted ifR,p(7y) values were larger than unity, and dipole
transitions were assumed®,p(y)'s were significantly less
than 1.0. It should be noted that the extrad®g(y) values

are assumed to be insensitive to angular distribution effects
of gating y transitions. However, this is not exactly true be-
cause the limited angular coverage of the experimental
set-up does not wash out angular distribution effects com-
pletely. We have checked th&p(y) values for they transi-
tions of known multipolarities using eith&?2 or M1 transi-
tions as gates. The average valuesgh(y)=1.24 and 0.75
were obtained for the know2 andM1 transitions in‘*Pm

[16].

The relative intensities for some strong lines were
extracted from a singles spectrum in the detector placed
near the 55°. For most of the weak or contaminageays,
the relative intensities were obtained from the coincidence
spectra. They-ray energies, spin and parity assignments,
relative y-ray intensities, and thR,p(y) ratios are presented
in Table 1.

Figure Xa) presents the excitation functions for some in-
tensevy rays observed in this experiment. The figure shows
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) 380.8 FIG. 2. Coincidence spectrum gated on the 882-keV line
g 1.0} 6386 showing the relative intensities of rays from 42Pm (381- and
,e’ 639-keV lines and from 14%Pm (111-, 197-, and 728-keV lings
= 0.8} (14).
? 0.6l in Ref. [14] using the 33Cq*°C,4n)!*'Pm reaction. The
§ 192215? lower relative intensities of the 728- and 196.5-keV transi-
S 04l tions with respect to the 380.8- and 638.6-keV lines indicate
o b that the 882-keV transition is a double line from batfPm
= 0. (b) and %Pm.
% “T The -y coincidence relationships reported in Réf} for
& 0 142Pm have been confirmed in this work. In addition, the

7'5 8I0 8I5 9'0 9'5 175.4-keV y ray, previously placed in the level scheme of
Beam Energy (MeV) 142Pm, is found to be in coincidence with the 380.8- and
882.2-keV and some newrays. Detailed analyses on the

FIG. 1. (a) Excitation functions for they rays observed in the ¥ coincidence relationships have been made, leading to a
19 +128T¢ reaction andb) relative excitation functions for the  revised level scheme shown in Fig. 3. Several representative

rays assigned td¥%Pm. The intensities are normalized to the coincidence spectra are presented in Fig. 4 in which some
638.6 keV transition at each beam energy. important crossover transitiorier cascadescan be clearly
identified. The observed crossover transitiofesg., the
that the excitation functions for the 142.9-, 380.8-, 638.6-,1019.4-keV line and 148.7-1548.0-keV casoaftethe or-
882.2-, and 991.6-keV transitions are well separated fron§lering of 638.6- and 380.8-keV transitions. We assign the
those of%%Pm (e.g., 377-, 389-, and 1391-keV transitipns Strongest 882.2-ke\ ray to feed directly to the 82 mg
and they have a similar trend as a function of beam energysomer. A low-energy 44-keVy ray was found in coinci-
The 142.9- and 991.6-keV transitions have been assigned fignce with each of the transitions in the strongest
142pm [7]. It is thus reasonable to assign the 380.8-, 638.6-638.6-380.8-882.8 keV cascade, and it is thus placed in the
and 882.2-keVy rays to42Pm as well. This assignment is in Present level scheme of Fig. 3. On referring to the experi-
agreement with Ref9] but not with Refs[11,12,14. To get ~mental results of Kenefick and co-workef8,9], we pro-
information on the relative ordering for the intengeays in ~ posed that the 2828.5-keV level should be the long-lived
142pm, the relative excitation functions are plotted in Fig.isomer withT,,,=67 us reported in Refg8,9]. Our data set
1(b). It is clear that the 991.6-, 142.9- and 1381.4-kgxays  showed that the 991.6-keV transition had very weak coinci-
correspond to the de-excitation of higher-lying levels whiledence (with the 400 ns window with y rays below the
the 380.8- and 638.6-keV lines correspond to theays of ~ 2828.5-keV level. Thus the previously known 991.6-keV
lower-lying levels. It is worth noting that the 882-keV line ray is expected to feed directly to this isomer rather than to
has been found to be the strongest 15/211/2 yrast tran-  the & state[7].
sition in ¥4Pm [14]. In the current experiment, this nucleus ~ The multipolarity of the emitted rays has been obtained
was produced by therbevaporation reaction but with lower from the measureRxp(y) ratios using the appropriaterays
cross section because the beam energy was below the peakasf gates. For examplRap(7y)'s were extracted to be-0.80
the excitation function. This has been demonstrated in théor the 380.8-, 426.8-, and 882.2-keV transitions &ag(y)
882-keV gated spectrum shown in Fig. 2, where the 380.8--1.27 for the 455.2-keV line when the sum gates of 148.7-,
and 638.6-keV transitions are much stronger than the 728t75.4-, 1548.0-, and 1110.4-keyrays were used. We there-
and 196.5-keV linegthe next strongest yrast transitions in fore proposel =9,9,10,11 for the levels at 1309.8, 1765.1,
141pm [14]). This is quite different from the results reported 1809.1, and 2189.9 keV, respectively, assuming that the
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(which will be discussed in Sec. JIIRyp(E,=1110.4-keV
was determined to be 0.4Bl), indicating that the
1110.4-keVy ray corresponds to a mixed1/E2 transition
with a negative mixing ratio. This leads a spin and paritycludes the 12assignment for the 3143.6-keV level. Accept-
assignment td™=12" for the 3300.0-keV level. This assign- ing the I"=13" assignment for the 2828.5-keV level, we
ment is further supported by the observation of a 1490.have suggested the spin and parity for the levels above the
-keV crossover transition. The dipole character of the 437.6-13 isomer on the basis of measurggh(y) ratios(see Table
and 148.7-keV linegR,p~ 0.81, and 0.80, respectivglgnd 1) and crossover transitions. Finally, from the intensity bal-
the observation of a 1548-keV quadrupole crossover transance at 1809.1- and 1765.1-keV levels, the experimental
tion suggesti™=13" and 14 for the levels at 3737.9 and conversion coefficient was deducesl(44 keV) ~6.0 favor-
3886.5 keV, respectively. The 14tate de-excites to lower- ing anM1+E2 mixed transition for the 44-keV line. Apply-
lying levels via several parallel transitions which can being this argument to the 52-keV transition, we conclude that
clearly seen in Fig. @). Rap(y)’'s were extracted to be the 52-keV gamma ray most likely results fromAa=1 di-
1.2312) and 0.9512) for the 742.8- and 1057.9-keV lines. pole transition. This is consistent with the assignment in Ref.
The former is most likely aAl=0 or 2 transition, and the [7].

latter aAl=1,M1/E2 mixed transition with a positive mix- The y-y coincidence relationships for levels above the
ing ratio. Therefore we suggekt=13" for the 2828.5-keV 13" isomer reported in Ref.7] have been confirmed in this
level andl™=(12,14* for the 3143.6-keV excited state, re- work, leading to the similar level scheme as in R&l. The
spectively. Negative parity is preferred because of themain difference, however, is the multipolarity assignments
branching ratios of the 638.6- and 1019.4-keV degapys. for the corresponding radiations compared to the previous
In fact, if the 10" and 11 are adopted for the 1809.1- and work. Of most importance, thE2 multipolarity adopted for
2189.9-keV levels, thd™=13" assignment for the isomer the 991.6-keV line[7] cannot be confirmed in this work
gives anM2+E3 mixed transition for the 638.6-keV line and since Rap(E,=991.6 ke=0.825) suggests strongly that

a pureE3 character for the 1019.4-keV decay. These twothe 991.6-keV transition is Al =1 dipole or mixed one. The
transitions with proposed multipolarities are able to competeRap(7y) ratios have been checked carefully for the &5 iso-
leading to the comparable intensities observed. Ahel, mer and no angular distribution effecfse. Rap(y)~1.0]
dipole or mixed character for the 991.6-, 52.0-, 315.1-, anchave been found for the 638.6-, 380.8-, and 882.2-keV lines
728.5-keV transitiongsee theRp(y) ratios in Table ] ex-  if any of these strong lines is used as a gate.

FIG. 4. Selected coincidence spectra emphasizing the transitions
bypassing the 67s isomer.
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11 N=79 gradually with decreasing proton number for te 79 iso-
tones, while this decrease becomes more significant for the
N=81 isotones. On the other hand, thedhd 10 states are
402 490 434 close-lying, and this degeneracy becomes weaker when the
respective core moves away from tAe 64 closed shell.

The maximum angular momentum formed in a 2-gp con-
10" figuration is 11 in the odd-odd**Pm, and therefore the
125 37 N ¥ higher-spin states above “1should be associated with the
AR SE—— — e coupling of 2-gp multiplets to the core excitations. Multiqua-
140Pm 142Eu T siparticle excitations, such as the coupling of the quasiproton

in the g;,, dsj9, OF hyy/, Orbit to ahy4, neutron hole, play an
N=81 important role in building the high-spin states #%Pm.
Given *8Gd (Z=64) as a doubly-closed nucleus, we believe
the most likely configuration for the 2828.5-keV level is
(g5 ,055® vhi1,)15- based on the following considerations.
381 First, the yrast(mg;,0z5)6+ State in neighboring‘Sm has
492 590 been found to be &,,,=880 ns isomef17]. Coupling ah;4»
107} neutron hole to the Bstate leads to a long-lived isomer in
Y2 143Ssm with 17=23/2" [18]. Removing ads, proton from
CH SO S 1435m leads to a structure ¢frg;,0:5® vhi1)15 in 14%Pm.
7 The excitation energy of this state is very close to that of the
w2p o _1461? 23/2 isomer in**%sm, suppﬁrting the configuration assign-
ment for the 13 isomer in*2Pm. Second, the excitation
energy of the(wg;0:5® vhii).5 fully aligned state in

11

FIG. 5. Members of therhyywhit, multiplet in *4%Pm [3],

1422 [4], 14T [5], 14%Pm, 14%EU [4], and %Tb [6]. 142Pm can be estimated using an empirical shell meseé
Ref. [19] and references therginThis theoretical approach
IIl. DISCUSSIONS has been successfully applied to the neighboring nuclei

[4,19-23. Decomposing théng;},d:5® vhi1,)13 Structure
into [(7g775055)15/2+ ® ¥hi1,5l13-, the excitation energy can be
calculated using the expression:

It has been showfl] that the low-lying excited states in
odd-odd nucleug*®Pm could be interpreted as 2-qp excita-
tions. The low-lying high-spin isomers witif=8" have been
observed systematically in“%®Pm [3], *%Pm [1], and 14%pm

142144y [4], corresponding to therd},® vh;},, configura- B hssiz © Wil

tion. Thus it is expected that the next high spin 2-gp states 1435, 14554

should be associated with theg;,® vhij, and mhyy, = Blrgba2) g T Bl ¥ ST A 797,2@9 g

® vhj1, configurations. Such 2-gp multiplets should be 5

yrast and easy to observe usifigl,xn) reactions. Indeed, +2> [\,9(2| + 1)W<§§1—911 4|>]

the first 9 state was identified iA*Eu at 1338-keV excita- 1=7,8 222 2

tion and was assigned to be they},® vhi1, two-hole state L,

[4]. In view of this and the similar excitation energy of the XAk o onit, = 2723 keV, (1)
1309.8-keV level in**2Pm, we propose the same negative o/ T

parity configuration for this level. This spin-and-parity as- 104, 144, ugsy 1

“*Eu
. . ; ; i A - 4. = - 1. = -E_1+B
signment is consistent with the extractBgp(y) ratios for (b ke~ Elmgrh @ shplpg- ~ Eul T Eqg-1 + Buasgg

the 426.8-keV and 455.2-keV transitiofseeR,p(y) ratios

in Table 1. Given the similar low-lying level structures in the + Buasg, — Buasg, ~ Buaggg = — 550.1 keV,
N=81 isotones'*Eu and 42Pm, the next three levels at )
1765.1, 1809.1, and 2189.9 keV could be assigned*as 9

10, and 11 of the why1/,® vhll,2 multiplet. For a systematic 144Eu 144, 1554

145,
-1 = —1 -1 1 —E_ 3 +Bua
(mdgjp ® vhyplg-  (mdgjp ® vhypplg-  vhyy,  Tmdg, Gd

comparlson we present, in Fig. 5, the level spacing of thed
why1,® vhi}, multiplets in the N=79 and 81 isotones:
14%m 3], 1%Eu [4], ¥*Tb [5], *%Pm (this work), *4Eu [4], + Buasgy — Buagg — Buasgg = — 430.6 keV,

and 1#éTb [6]. The systematic trends in the energy splitting 3)
between the 1land 10 levels and the degeneracy of the"10

and 9 states strongly suggest that the observed three levelshere E represents excitation energy of the corresponding
in 14%Pm originate from therh,,,® vh}},, configuration. The nucleus[4,16,18,24, andW the Racah coefficierf25]. The
energy splitting between the 1&and 10 levels is the largest binding energy term iSS=Buazpn,+Biaggg— Biagpm—Biasgg

for the Tb isotopes in each of the isotones andf§fb this  =1265.9 keV[26]. A is the proton-neutron residual interac-
energy splitting may be related to the pure proton-particldion. In Ref.[4] the 7 state in'*4Eu was calculated to lie at
and neutron-hole interactions. The energy splitting decreases1450 keV which could be used to estimate the interaction
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144ey _ E““Eu _ Mad E145Eu +Bu 14%pm _ 4%y 1424d
(mdgly ® Wiz (mafy ® vhipy-  whiy, mdgl %Gd (mhiyrhiyp ® 2y (mhqyh gy 2
14554 1414 1414 1424
+ Buase, — Biaaz,— B1aag = 1450 -E , - +(E = . -E 1 -E
Eu Eu %d i ( N1 ® 25 WYY, 2 )
14%U 143P 14 142N
- E_ 3 + Busgy+ Biase, — Biage,— Bua m - Pm _ d
dch, 5Gd U ey Gd + (E(th2® 215z " Enhyae E, )
=-108.6 keV. (4) =3873.8 keV. (6)

For the hole-hole case one expects the residual interaction
energy to be negative. If the largest value of zero is assumed

14 here the binding energy terBwvanishes in this special case
fortheA 1 da W y

(mdg® vhy1)0)7-

] 1 L [16-18,27-28 We take the interactionA 413
be estimated to be 2797 keV for thiergsj,ds/,® vhiy))1s u . 3, 7"
state in 1%Pm. The calculated excitation energy of =—69 keV from'**Eu [28] instead O 1ol g),, , DECAUSE
~2750 keV is in good agreement with the experimental obf the lack of the(7g;5® 3),5- State in14Pm[16].

servation ofE,(137)=2828.5 keV. Third, nonobservation of To understand the high-spin structures above the

such an yrast I3level in theN=281 isotoqe144Eg provides a  3820.1-keV level, multiquasiparticle excitations involving
complementary argument for the configuration assignmengne or two protons to thé,y, orbit must be considered.

for the 13 isomer in'#Pm. This is easy to understand con- gych multiquasiparticle states have been observed and calcu-
cerning the four-hole nature for the 1Rvel in 14Pm since  |ated to be at 4.5-5.5 MeV excitations HEuU. Since the
such a four-hole state cannot be formed*ffiEu with Z  gpin and parity assignments are tentative for the higher-lying
=63. Indeed, it has been shown that the yrast states above tfigels, and the spectroscopic information obtained from this
11* level in **4Eu correspond to therg7;,vh;1,®3” COU-  experiment is quite limited, further experimental investiga-
pling and theh,,, proton excitationg4]. Finally, the isom-  tions of properties such as internal conversion, polarization,
erism of the 13 level in *Pm may be understood, at least gfactor, and half-life measurements are needed. This is,

qualitatively, considering the configuration change for thepgwever, beyond the scope of this work.
de-excitation of the I3state. The de-excitation of this 13

isomer corresponds to a configuration change of
(Wg;IZdeQ@ VhI%/Z)l?"_) (779573/2d§/2h11/2® VhI:lL/Z)ll",lU*- If IV. CONCLUSIONS
the paired particles and the neutron are merely spectators,
then this transition could be simplified as a hindered two-
particle transition ofm(d2,,) — m(g7,h11,) Where one of the
unpairedds;, protons is excited to theg,,, orbit forming a
closed subshell and the other to thg,, orbit.

The positive parity levels 213" at 3300.0 and
3737.9 keV may correspond to the core excitations bf 2

. _1 . .
coupling to (mhyy,® vhyy))ir- With probable admixture of oo "o coniched on the basis pfy coincidence relation-

(wgi,}é@ Vhii/2® 3?” for 12°. The fully aligned state . ships and energy sums. The @g#-isomer and corresponding
(11797/2‘8 vhi3,®37)12+ has been observed and suggested iryecay ., rays have been placed into the level scheme due to
*Eu _atlf'm'lf_ir excitation energidd]. The first excited 2 gnservations of several crossover cascade transitions. We
state in**Nd is at 1.575 MeV[27], which is very close to  paye assigned the"910%, and 17 levels as the members of
the energy difference between the"lahd 17 levels, sup-  the 7, . vhi1, multiplet which fit well into systematics.
porting our configuration assignments. We have also calCurne fyliy-aligned 9 state of therg;h® vhiL, configuration
lated the excitation energies for bathg;),® vhi1,® 3712+ has also been observed and suggested. TheséiBomer is
and (mhy1,® vhy3,® 215 fully aligned states using the most likely a fully-aligned four-hole state with the

, the maximum excitation energy coul
13/2

The high-spin level structure dfPm has been reinves-
tigated via a conventional in-beamspectroscopy experi-
ment using thé?Te(1% , 5n)*4Pm reaction. The previously
known 67us isomer has been assigned't®m rather than
to *Pm through they-ray excitation function measure-
ments. A much revised high-spin level schemé“8Pm has

empirical shell model approachgé]; it gives (mg5,055® vhit)15 configuration. Its excitation energy can
1425, —Empm +E1445m+A1435m be WE" re_IE)hrothCEd qsigg th(ta tempirica}! sr:ell-modeslr ap-
("’9;/12Vhﬁ/2® 312 ("’g;/lz”hﬁlz)g‘ 3 (Vhﬁ/2® 317z proac es. . € high-spin 2-qp states coupling to .
I core excitation are also proposed. The observation of these
3le“ . +S=1309.8+1810.1 levels seem to be consistent with systematic expectations.
(797j2 ® 31317
1435, 1435 144g
+(E, - - -E .35 —-E.
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