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High-spin states in 12212%Te: |dentification of favored noncollective oblate states

E. S. Paul* D. B. Fossar?, G. J. Lane? J. M. Sears’ |. Thorslund? and P. Vaska
I0liver Lodge Laboratory, University of Liverpool, PO Box 147, Liverpool L69 3BX, United Kingdom
2Department of Physics, State University of New York at Stony Brook, New York 11794
(Received 16 November 1995

High-spin states up tb~ 204 have been studied in th&1'%ZTe nuclei using thé"*%Cd(®Bexn) reaction at
37.8 MeV. In this spin regime, several favored noncollective oblate states+60°), where the single-
particle angular momenta generate the total nuclear spin, are predicted to coexist with weakly deformed
collective structures. Theoretical expectations for such oblate states, based on TRS cranking calculations, are
compared to the experimental results.

PACS numbsgs): 21.10.Re, 21.10.Pc, 23.20.Lv, 27.69.

[. INTRODUCTION evaporation reactions that could bring in sufficient angular
momentum to study the high-spin collective features. There-

The degrees of freedom available for nuclei near closedore the present results, using’8e beam and*®Cd target,
shells are severely limited to the single-particle motion offocus on the low-spin structures with<20%, where how-
valence nucleons. Indeed, the even telluriuf=62) iso-  €ever specific low-lyingyrasy noncollective oblate states are
topes, two protons beyond thZ=50 shell gap, show expected to be observed. Previous work GfiTe has been
vibrational-like characteristics at low spife.g., Ref.[1]).  Published in Ref[23] using the'**Sn(a,2ny) reaction, and
The small yet finite number of valence particles is, howeverYery recently in Ref[10] using thﬁllopd(lgo’“?’”}’) reac-
able to break the spherical symmetry and induce, albeiion, and Ref[iLzl] using the 4Cd_( B,pigny) reaction; pre-
small, nuclear deformation. The small deformation does reYious data on 2Te,. obtained with the'*Sn(a, 2ny) reac-
quire high angular velocity to generate collective angulario: can be found in Ref24].
momentum and hence specific honcollective “aligned” ob-
late states ¢=+60°, Lund convention[2]), where the Il EXPERIMENTAL METHODS AND RESULTS
nuclear spin is generated completely from single-particle Fqjlowing an excitation-function measurement, high-spin
angular-momentum contributions, are able to compete enektates in 12112%e were populated with the'!oCd(®Be,
getically with the weakly deformed collective structures. Re-yp)125-xTe reaction at a bombarding energy of 37.8 MeV. At
cent investigations of light tellurium isotopes with<120  this beam energy, states #i'Te and *?’Te were populated
have identified several particularly low-lying states, with with approximately equal strength. TH8e beam, provided
I™=14", 16", 197, and 22 in the evenA isotopes 37| by the Stony Brook Tandem/Linac accelerator, was incident
and |™=21/2", 23/2", and 39/2 in the oddA isotopes upon a''®Cd target of thickness 3.2 mg/émmounted on a
[8-11]. Cranking calculations, based on the total routhianthick lead backing, which served to stop the recoiling nuclei
surface(TRS) formalism[12-14], suggest that these ener- prior to y-ray emission. Coincideny-y data were acquired
getically favored states represent aligned noncollective obwith an array of six Compton-suppressed HPGe detectors
late configuration$15]. (each 25% efficient plus a 14-element bismuth germanate

Despite the weakly deformed low-spin structures, well-(BGO) multiplicity/sum-energy filter. In order to suppress
deformed 3,=0.30-0.35 rotational “intruder” bands have low-multiplicity y-ray events from Coulomb excitation and
recently been established in light Te isotopes at high ggn  radioactive decay, data were written onto magnetic tape only
to 50h) in *Te [3], 1*Te[16], 1°Te[17], and **6Te[18].  for events in which two or more suppressed HPGe detectors
These bands are believed to be based on 4-particle—2-hotegistered in prompt time coincidence<t100 n3 with one
proton configurations, e.g., 7 (N119)2(972)%(9er2) ~ 21, or more BGO elements. The use of a backed target main-
where twogg, protons are promoted across the-50 shell  tained excellent energy resolutioldE,=2.4 keV was
gap. Similar deformed particle-hole excitations form the ba-achieved att,=1 MeV. Careful energy calibrations were
sis of high-spin rotational structures in SE%£50) and Sb  performed both before and after this 4-day experiment using
(Z=51) nuclei, e.g., Refs. 19 and 20. At the highest spinsa ®%Eu radioactive source and no gain shifts were observed
these bands show the unique features of smooth band termduring the experiment. The-ray data were gain-matched
nation, where the nuclear shape slowly evolves from collecbefore being written to tape and approximately 37 million
tive prolate to noncollective oblate over many transitionsy-y events were recorded. Efficiency calibrations of the de-
[21,22. This behavior is to be contrasted to the “abrupt” tectors were achieved using’Eu and *3Ba radioactive
observation of specific low-spin oblate states. sources.

New results for 1?1127e are presented in this paper, The coincidence analysis of the data and level scheme
which greatly augment the known decay schemes. Sinceonstruction were greatly facilitated by the use of the
these nuclei are near the valley of stabiliffqe is in fact ESCL8R graphical analysis packad®5]. In addition,
stable, they are difficult to populate using heavy-ion fusion- angular-correlation information was obtained from the coin-
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cidence data by sorting a matrix of the four forward/ B. The level scheme of?!Te

backward detectorst~ 35°/145°) against the two detectors
near#=90°. Angular intensity ratios,

The level scheme deduced féf'Te is shown in Fig. 3;
the transitions that feed the low-spin negative-parity states
are shown in Fig. @), while the positive-parity states are
shown in Fig. 8b). Table Il lists the energies, intensities, and
angular-correlation information for the transitions, and ex-
eamples of gated coincidence spectra are shown in Fig. 4.
]Again, the ordering of the transitions in the level scheme is
based on relative intensities and coincidence relationships.

The 11/2 state in Fig. 8) lies 293 keV above the

R 1,(35°—90°) n
DCO™ 7 [gn°_ aco) ’

1,(90°—35°)

of y rays extracted from this matrix were used to assist in th
assignment of transition multipolarities using the method o
directional correlation from oriented stat€3CO) [26]. For
the present geometry, valuesRf-o~1.00 are expected f0r0f1/2+ ground state and is isomeric with a half-lifg,= 154

stretched quadrupole transitions, while values R :
Rpco~0.55 are expected for pure stretched dipole transi—dayS [23]. The 7/2 state of band 6 in Fig. () is also

tions, when gating on stretchdel transitions. The decay

schemes oft?!1?e deduced from this work, together with

representative gateg-ray spectra, are shown in Figs. 1-4. 10 (@ Gate 664 keV  ZI2|= B 2
Transition energies, relative intensities, DCO results, and as- 98"
signments are listed in Tables | and Il. Where possible, tran- 5 9
sition intensities have been used to extract experimental B a |z g
B(M1;l—1—1)/B(E2;l—1-2) ratios of reduced transi- KRN BN P S =
tion probabilities and the results are presented in Fig. 5. _ O-MNMM“ g, LﬂLJ Aoionadl
‘o M) Gae6sskev  glg| 2 2
A. The level scheme of'?*Te \:f 20} _ 1417 sy

The level scheme deduced f&fTe is shown in Fig. 1, § h .
while Table | lists they-ray properties. Examples of gated SEL B Ah
coincidence spectra are shown in Fig. 2. The ordering of the © L i G I8
transitions in the level scheme is based on relative intensities 0= N e
and coincidence relationships. Many new states have been p@ue TV get
established, including states above thé sPate[24] of band 5 g 2
2, together with the negative-parity sequences shown to the 3 s
right and band 1 shown to the left. Two states have been
established at™=14" and two at 16. Several high-energy

transitions feed the yrast 14and 16 states. The spins and
parities of the negative-parity bands are established through
the DCO ratios of the linking 664, 1140, 1050, 1222, and
1227 keV transitions which suggest pure dipokel{ char-

acter. These assignments are consistent with previous work FIG. 2. Examples of gated coincidence spectra showing transi-
tions in ??Te.

[24].
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isomeric with a half-lifet,,,= 86 ns[23]. The negative-parity to the rotational limit(3.33. The 2"—8* sequence may rep-
levels shown in Fig. @) (band 2 corroborate the recent resent 1—4-phonon vibrational states. THedate, which is
work of Refs. 10 and 11, where higher spins than the preserieen at a very similar excitation energy in the isotopes with
work were obtained. Many new states are shown in Hi@; 3 A=116, has also been interpreted in terms of a 2-quasiproton
bands 1 and 4 have been established for the first time. In F|%.tate Wheren-[(g7/2)2]6+ or W[g7/2d5/ﬂ6+ proton Configura_
3(b), band 5 has been extended above the (PA2ate, band  {jons are coupled to the spherical SE=50) core states

6 above the 17/2 state, and band 7 above the 15/@tate 7 7],

[23]. Despite the low DCO ratio obtained from the present” spin 10" and above, the positive-parity states may be
experiment for the 231 keV transition, which depOpUIateSinterpreted in terms of an aligned 2-quasineutron

band 6, arE2 assignment is adopted from R{23], where [ (h11»?] configuration which is expected at a lower exci-

y-ray angular distribution and linear polarisation measure- _.: )
ments were performed. The 231 keV transition decays fron%atlon energy than the 5-phonon ‘1Gtate. Above the 12

an 86 ns isomei23], which may explain the low DCO value state of band 2, the level structure becomes rather complex.
obtained in the pre’sent work Two 14" and two 16 states are evident in Fig. 1. The yrast

16" state, labeled A, decays to the yrast"ldtate via the
726 keV transition, in addition to decaying into the second
14" state via an intermediate 15state.

A. Positive-parity states in *’Te The short cascade of four dipole transitions, shown to the

As in other everA Te isotopes, the ground-state band inleft in Fig. 1 (band 1, suggests the involvement of g
122Te appears vibrational rather than rotational, see Réf.  orbital, i.e., a 3-particle—1-hole proton structure relative to
For example, th&(4")/E(2") energy ratio in'?’Te is 2.09  the magicZ=50 core. Similar excitations involving a single
which is much closer to the pure vibrational lini®.00 than g, orbital give rise to collectiveAl =1 dipole bands in Sn

Ill. DISCUSSION
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TABLE I. Properties of the transitions assigned'fdTe.

E - @(a) Gate 4714525 keV
40 § 2327 111127712 E, (keV)? |,/b Rpco” Multipolarity ~ Assignment
20 102.5 126  0.4Q) M1/E2 8 7"
g g 160.5 2.34 0.4e1) M1/E2 16t —15*
o LB 183.8 0.32 (M1/E2) 8~ —-70)
3 - S (b Gate 972 kev 225.8 0.65  0.6@) M1/E2 14" —14*
= ¥ 1 8 swr-2m 260.1 0.63 0.98) M1/E2 9" —8"
@ g 268.3 0.34 (M1/E2) 127 —11"
§ © w 273.4 3.30 1.0Q) M1/E2 8 =7
3 5 ol I 292.8 0.47 (M1/E2) 11710
it 297.6 073 06@  (ML/E2) 9" 8"
g g (©Gate 1121 kev 303.3 0.66 0.42) dipole 12-11"
25/2 52172 340.5 0.76 0.38) M1/E2 15" —14*
. 340.6 1.90 (M1/E2) 13 —12°
5 s | 351.5 1.26 0.58) M1/E2 6" —5
54 2 ;l 2 d g 361.7 0.58
Y Y A rJMLJ . 362.5 2.19 (M1/E2) (137 )—12"
200 400 600 800 1000 363.1 0.52 (M1/E2) (10")—9"
EY (keV) 383.4 0.40 (M1/E2) (87)—7"
386.0 1.28 (E2) 8t—6"
FIG. 4. Examples of gated coincidence spectra showing ‘[ransi:-)’%'2 0.80 E2 =5
tions in 12Te. 397.1 0.76
400.9 0.26 (M1/E2) (11t —10")
. 403.1 1.89 (M1/E2) 127 —-11"
(Z=59), Sb ¢=51), and | £=53) nuclei £27]. The 411.7 1.95 (M1/E2) 10" -9~
=8 ) band-head suggests aw[(gg,z) O7/2]g+® 413.1 0.12 (M1/E2) (12 - 11%)
[(ds;p)?]o+ proton structure for band 1 iff2Te. PR e 15t
437.8 0.60
B. Negative-parity states in'??Te 4572 158  0.28) M1/E2 14 13
Negative-parity 2-quasineutron states may be formed i%76.6 0.60 (M1/E2) 15 —14-
122Te py coupling a high- vhy), orbital to the available 532.9 6.15 0.7@) (E2) 97"
vg72, vdsp, and vdg, orbitals that are near thBl=70  533.0 55  0.7@) (M1/E2) 6" —6"
Fermi surface for prolate deformation. These three positives4s.7 2.16 —12"
parity neutron orbitals are seen 1A'Te, as discussed in Sec. 564.1 115  0.90) E2 2t ot
Il D. The relatively small signature splitting at low spin for sg4.2 3.39 (E2) 7-—5"
band 3 in Fig. 1, with the odd spins favored, is consistenggg 1 3.59 (M1/E2) 157 14"
with a v [hy1,5075,] structure; this structure has the favored g7q g 953  1.0Q) E2 6t a4t
Signature a=1 (| =a mod2. The B(M 1;l—=I1-— 1)/ 597.0 1.39 (E2) (87)—6"
B(E2;1—1—2) ratios extracted for band 3, shown in Fig. 5, 5173 109 1.08) E2 4+
increase significantly with increasing spin and may indicate g, ¢ 34.8 1.08) E2 108+
loss of collectivity. 626.6 216 16"
631.6 2.83 (E2) (137)—11"
C. Negative-parity states in*?'Te 631.7 1.15 16
Negative-parity bands in odé-Te isotopes are associated 639.6 0.69 (E2) (100—8")
with a vhyy, orbital. As in the neighboring odd-isotopes, 664.1 531 0.44) El 9 —8"
both signatures of this orbital are seen’fiTe, labeled as 660.5 439 0.9¢) E2 97"
band 2 in Fig. 8). The states at"=21/2" [labeled A in  669.3 1.04
Fig. 3(@)] and 23/3 (labeled B are unusually low-lying and 671.6 5.22 1.13) E2 10 —8~
a sharp increase in ti&(M1;1—1—-1)/B(E2;l —-1—2) ra- 685.0 17.7 1.08) E2 14" —12*
tios occurs at this point, as shown in Fig. 5. High-enetgy 688.1 2.27 (E1) 7- =67
rays continue both signatures of the band above these statgsz. 3 1.73 (M1/E2) o+t_,ote
until a low-lying 39/2" state(labeled G is observed after the gg5.8 353  0.92) E2 12 10"
low-energy 355 keV quadrupole transition. A parallel decay7gs.4 6.74 1.00)f E2 11 -9
branch of 255 keV and 937 keV transitions also depopulategsg g 207  1.0@) E2 12" 10"
this state. The nature of these low-lying states will be dis—45 » 451  0.92)° E2 11" —9-
cussed in regard' to TRS cranking calculations jn Sep. ME.7154 075  0.92)°
Band 1 consists of a series of states with signature,,q 317 (E2) 16" 14+

a=—1/2 and could represent the favored signature of the
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TABLE I. (Continued. TABLE Il. Properties of the transitions assignedfdTe.
E, (keV)®  1.° Roc®  Multipolarity ~ Assignment  E, (keV)? 1P Roce®  Multipolarity Assignment
728.6 1.36 (M1/E2) 4t 4t ¢ 122.4 0.14 —33/2°
729.2 1.93 1.18) E2 16 —14 145.1 3.51 0.562)d M1/E2 9/2 - 11/
743.8 2.93 1.0\B) E2 13 —11" 189.9 0.43 0.60H° M1/E2 11/2F —9/2*
791.7 2.04 0.52) El 9 - —8* 199.4 0.14 (M1/E2) 15/2F —13/2"
793.6 0.88 (E2) 0t—2te 208.2 1.70 0.7®) M1/E2 712" —5/2"
798.1 1.08 0.9%) E2 14 —12° 212.6 328 0.6Q) M1/E2 3/2F—1/2"
844.1 2.21 1.14) E2 16" —14" 225.2 0.12 3912—
896.2 1.00 (E2) (17)—15 2313 156 0.6@)9 E2" 712t - 3/2*
910.6 5.88 0.9%) E2 412" 249.9 0.14 (M1/E2) 11/2" —9/2*
919.0 60.5 1.06) E2 8" —6" 257.7 3.16 0.6(8) M1/E2 (21/2 —19/2°)
935.1 1.34 1.2®) E2 15 —13 263.5 2.15 0.781) M1/E2 5/2" —3/2"
945.0 0.75 (E2) (187 )— 16" 265.7 0.40 —29/2"
961.7 0.81 —14" 265.8 8.22 0.438) M1/E2 2712 — 2512
983.6 0.39 —16" 273.8 0.18 —23/2
1050.0 15.2 0.58) El 7" —6" 283.8 0.49 (M1/E2) (9/12F —7/2%)
1103.4 3.48 1.1%) E2 6" —47" 292.8 037 0.3®) M1/E2 15/2" —13/2°
1117.0 091 0.7®) dipole 15-14* 293.6 1.52 (M1/E2) (7/2F —5/2%)
1136.4 0.73 —87 300.9 0.28 (M1/E2) (11/2"—9/2")
1140.1 212 0.4Q®) (E1) 700567 316.0 0.36 (M1/E2)  (13/2"—11/2%)
1163.0 1.54 1.03) E2 8" —6" 316.4 19.8 0.4Q) M1/E2 23/2 —21/12
1186.7 1.16 0.52) dipole 15-14*% 318.1 2.31 (M1/E2) (23/27 —21/2")
1221.6 4.44 0.5@) El 7 —6" 319.9 0.29 (M1/E2) (5/12")—3/2+
1225.8 0.78 —16" 330.4 0.10 (M1/E2) (15/2F —13/2")
1227.3 3.50 0.68) El 57 4% 339.4 040 0.2@)9 M1/E2 13/2" —11/2°
1229.2 0.55 —11" 354.6 1.06 0.8%) E2l 39/2° —35/2°
1256.9 0.90 (E2) 2t—o0t e 358.7 0.36  0.3@H¢ M1/E2 17/2"—15/2*
1290.3 0.56 0.7®) dipole 1514 361.9 49.2 0.33) M1/E2 21/2 —19/2"
1329.1 1.15 —8" 374.1 0.71 (M1/E2) 33/2 —31/2°
1346.5 1.52 (E2) 4+ 2% € 382.5 2.92 (M1/E2) (5/12")—=3/2+
- - - - 384.8 1.48 0.74) M1/E2 23/2 —23/2
:)Energlesdare accurate 0.2 keV. A linear energy calibration has 3875 141 (M1/E2) (2512 —23/2°)
bsggtllj\/s: intensities are accurate 1al0%. 387.6 257 042 M1/E2 o2 — 112"
“The ratios were obtained from summed spectra gated by the 564. §93 9 1.34 0.4@) M1/E2 852 —31/Z
399.5 0.11 (M1/E2) 19/2F —17/2F
617.3, 570.0, 919.0, and 622.1 k&2 transitions. d
dDoublet, value given for the 532.9-533.0 keV summed peak. 416.6 103 1.06) E2 2UZ =171z
¢Assignment taken from Ref24]. 419.9 211 0.5@) M1/E2 25/2 —23/2"
'Doublet, value given for the 704.4—705.6 keV summed peak. 440.4 0.67 (M1/E2) (272" —25/2")
9Doublet, value given for the 712.2—-712.4 keV summed peak. 445.0 0.12 (M1/E2) (7127)—112"
446.6 0.39 —21/2
f +
second available’hy;, prbital. Alterqatively, this structure j;;:g 18%019 é’gg;e E; Eg:ig
may represent the firstvhyq, orbital coupled to the 87.4 1.05  0.4®) M1/E2 332 531/2
y-vibrational band of the core. Such structures have bee 10.5 0.76 .35/
proposed for similar bands in oddH (Z=53) [28] and Cs  £,c 4 1014 1.00) E2 11/2° —7/2*
(2=155) [29] isotopes. As in band 2, the 23/&tate of band a5 4 0.79 (E2) (5/12°)—1/2*
1 is unusually low Iylng. Band 3 consists of yra;t 25/a2nd 5333 1.16 (E2) 29/2 25/
29/2" states and possibly represents a 3-quasineutron strugsg ; 363 0.96)° E2 13/ -9/
ture. 5433 539  1.0@° E2 9/2" —5/2"
Banq 4 has IargB(M 1;l _—>I - 1)/!3(E2;| —1=2) _rat|o§ 547.6 187 1.1®)° E2 33/2° - 20/2
(see Fig. % and is most likely built on a 3-quasiparticle 57q 4 1.49 (E2) (23127 —19/2)
configuration. The high ratios suggest involvement of ag;s 4 0.28 (E2) (23127 —19/2°)
Rl couplod 10 o o mouon. & pooale e (170 108 £ (o2 a2
: ! 84.4 0.47 (E2) (11/2F —7/2%)
formed by the coupling of @h,,,, orbital to the proton struc- 588.9 265 1.00) E2 13/2" —9/2*
ture proposed for band 1 in'?’Te, namely, the 589.0 207  1.02)° E2 13/2" 5 9/2*

7[(9or) " 972ls+ ®[(ds)*Jo+ configuration.
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TABLE Il. (Continued. TABLE Il. (Continued.

E, kev)* 1P Rpoco  Multipolarity Assignment E, (kev)? be Rpco®  Multipolarity Assignment
595.4 1.78 (E2) (5/12")—1/2* 1091.1 2.63 0.6(b) M1/E2 (23/27)—23/2
598.6 9.09 1.0&)f E2 15/2" —11/2* 1103.2 2.74 0.93) E2 29/2 —25/2
598.9 3.65 (E2) (21/Z2 —17/27) 1121.4 13.9 1.(X11)d E2 25/2 —21/2
601.4 1.70 31/ 1131.1 0.46 —31/2°
609.2 2.32 31/ 1200.1 0.61 (M1/E2) (19/2°)—19/2
617.0 2.25 (E2) (13/2F —9/2") 1304.9 0.35 0.4(B) dipole 23/3-21/2"
621.3 2.32 (M1/E2) 25/ 23/ 1323.2 0.93 1.10) E2 27127 —23I12
624.5 115 1.0®)¢ E2 17/ 13/ 1342.2 1.53 0.5®) dipole 21/2-19/2°
631.7 451 1.08)° E2 15/2"—11/2" 8Energies are accurate t00.2 keV. A linear energy calibration has
631.7 118 1.0) E2 15/2 —11/2° been used.
637.4 3.79  116)° E2 172" —7/2" bRelative intensities are accurate t0l0%.
645.3 0.26 . (E2) (15/2"—11/2")  °Except where stated, the ratios were obtained from summed spec-
651.0 1.74 1.0Q) E2 17/2"—13/2F tra gated by the 631.7 and 729.0 k&2 transitions.
651.0 0.55 (E2) (25/2—21/2°) YRatio obtained from summed spectra gated by the 536.7, 416.6,
674.1 15.3 0.2Q) M1/E2 17/2 —15/2° and 1121.4 ke\E2 transitions.
678.2 105 1.00) E2 23/ —19/2 €Ratio obtained from summed spectra gated by the 475.4 and 543.3
681.4 153  0.3Q) M1/E2 13/2° —11/2 keV E2 transitions.
700.9 257 0.3@) M1/E2 23/ _.21/2" fRatio obtained from summed spectra gated by the 471.0 and 525.1
705.7 0.55 (E2) (25/2 —21/27) K€V E2 transitions. o ,
719.4 820 0.9®) E2 29/7 25/ TAQopz_ted from Ref[23]twhere ang;:lar dgstrlbutlon and linear po-
7290 101 1.00) E2 19/2 —15/2" heg;?olﬁgtgﬁzzlﬁimesnufnvr;ifsp(zrc?rr;n eat-ed by the 588.9 and 651.0
739.2 3.78 ML/E2)  (LU2) =92 |\ py oo o pectra gated by
740.5 5.02 0.6B) M1/E2 31/ —29/2° iAdopted from Ref[10].
757.9 1.41  0.96H° E2 19/2" —15/2F
764.2 0.58 (E2) (27127 —23/2°) y _ o
775.8 218 0.92) E2 19/2" —15/2" D. Positive-parity states in~“Te
88.7 144 1.08)° E2 17/2' - 13/2" The three positive-parity band structures shown in Fig.
ggg'z é'zg g'g’gf Mélz E2 gggiigg 3(b) are interpreted in terms of weakly deformed prolate
807'7 0'29 1' o) Eo a5/0 . a1/0 structures, baseq omds, (band 9, V9712 (band 6_, and

' : : vdsp, (band 7 orbitals(see TRS results in the following sec-
817.0 2.82 (E2) (152°=112°)  {ion). Indeed, high® (Q=]) vg-, and vds, orbitals are
826.0 0.12 (E2) (27/2")—23/2" ; : ;

near the Fermi surface foN=69, together with low-

828.2 0.20 (E2) (2712 >23/") vds, and wsy, ((1=1/2) orbitals. The higher
832.8 0.12 (E2) (212" —1772" B(M1;l—I1-1)/B(E2;l—1-2) ratios, shown in Fig. 5,
222-2 1-2; 056 - P found for band 5 as compared to band 6 are consistent with
848.4 2.86  0.90) (E2) (17/2°)—13/2
849.5 0.95 33/2—
851.0 0.74  0.9%) E2 23/2" —19/2 S o "Te Band 3
856.2 1.53 (M1/E2) (19/2 —17/2°) S 101 ¢ 21 Band 2
860.3 0.75 (E2) (19/27°)—15/2" . m “'Te Band 4
864.2 027 1.05) E2 25/2" —21/2" g v “'Te Band 5
881.3 1.27 —25/2° N 0 “'Te Band 6
883.9 2.10 (M1/E2)  (112)—11/2 = » “'Te Band 7
897.3 369 085  (ML/E2)  (17/2)—15/2 8 10°y
937.1 0.13 —31/2 E
937.4 9.50 0.9®) E2 25/2 —21/12 -
971.9 1.65 0.9@) E2 31/2 —-2712 M
1025.0 0.97 (M1/E2) (19/27)—19/2 104
1040.9 0.87 — 2712 16
1063.1 6.13 0.93) E2 23/2 —19/2 .
1068.0 199 0.86) M1/E2  (15/2)—15/2 Spin (71)
1070.2 827 0.96) E2 27127 —23/2 _ _
1079.9 1.58 0.6%) (M1/E2) (19/2°) 1712 FIG. 5. ExperimentaB(M1;l—1-1)/B(E2;|—I1—2) ratios

of reduced transition probabilities for bands#fTe and?'Te.
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TABLE Ill. TRS calculated favoured noncollective oblate 121122 gre summarized in Tables 1l and IV, while ex-
(y=+60°) states in'*Te. amples of these favoured states are shown in Fig. 6 as
— v plots.
(Parity, signature 1™ B, Aligned configuration By P
(+,O) 16+ 0.115 77[(97/2)2]6*@V[(h11/2)2:|10+ 1. Even-A Te |SOt0peS
(+,0) 22" 0112 7 (972)%6+ @ v[(h119 %16+ For evenA Te isotopes, a favored noncollective oblate
(-0 227 0.111 7[(970)?]e+ ®¥[(ds) (h119%l16e  state is predicted at™=16" based on the fully aligned

(9719?16 ® v[(h119)?]10+ configuration[15]; low-lying
16" states have indeed been observed'fite[4], *'Te[5],
these assignments, i.e., band 5 is based orwdg, '®Te[6], and 12°Te [7], which may be identified with this
(j =14 1/2) orbital which has a larger magnetic moment thanoblate state. The TRS results fdf°Te are shown in Fig.

the vgy;, (j=1—1/2) orbital of band 6. 6(a), which show the noncollective T6minimum on the
oblate y=+60° Y-axis competing with the triaxial collec-
E. TRS calculations tive minimum at y=—43°, based on the 2-quasineutron

Deformation self-consistent cranking calculations, basedf[(_hlm)z] conflgulrgtlon. Figure (&) shows an experimental
on the TRS formalism[12—14 and using a deformed rigid-rotor plot for **Te, where a rotating liquid-drop energy
Woods-Saxon single-particle potentiaD,31 have been per- reference, equal to/2 7)1 (1+1) MeV, has been sub-
formed for quasiparticle configurations in light Te isotopes,tracted. The rigid-body moment of inertiz;, has been nor-
as discussed in Ref15]. Generally, weakly deformed col- malized to '**Er [32], such that %2 7,,)=0.007(158/
lective shapes are predicted at low spin which coexist withA)*® MeV, whereA is the mass number. The yrast'16tate
several specific noncollective oblate states, some of whicbf Fig. 7(a) (labeled A in Fig. 2 may be identified with the
are predicted to be yrast. fully aligned 16" oblate state.

At low spin in evenA #2Te, the TRS calculations suggest A low-lying negative-parityl "= 14~ noncollective oblate
a weakly deformed collective oblate shape for the groundstate is also predicted for the light Te isotopes with
state band with3,=0.13, y~—60°. At higher spin, the A<120, based on the aligned 7[(g77)?]s+
2-quasineutronf (hy,,)?] configuration becomes yrast with [ (dg)(h;y)]s- configuration. Low-lying 14 states
triaxial deformation parametersB,=0.16, y~—45°. have been observed il?Te [3], ™“Te [4], and %%Te [5],
Negative-parity ~ structures, based on 2-quasineutroiyhich may be identified with this oblate state. No such states
v[h11072] andv[hyy,0s/,] configurations, are similarly tri-  have however been observed in the heavier evére iso-
axial with 8,=0.14, y~ —45°. topes, including*??Te.

At low spin in oddA **'Te, negative-parity states, asso-  The TRS calculations also predict favoured oblate states
ciated with theh,,, neutron orbital, are predicted to possessat |7=22" and 22 in '*’Te, based on fully aligned
triaxial shapes wittB,=0.14, y~—40°, while the positive-  aligned 7[(g7,)%]s+® v[(h119*]16+ and 7 (g70)%]s+
parity states are predicted to be prolate wE3=0.16,  ® v[(ds;,)(h;1/2)°]16 configurations, respectively. However,

y~0°. The large signature splitting evident for th@1,  states in'?’Te were not populated up to these spins in the
band 2 in*?'Te [i.e., the 9/2 state in Fig. 8a) lies above the present experiment.

11/2" state, and the 1372state lies above the 15/%tatd is .

. . . - A 2. Odd-A Te isotopes
consistent with the large predicted triaxial shape; for a pro-
late shape, a much smaller signature splitting is expected. In the case of odd:x Te isotopes, unusually low-lying
Furthermore, the small signature splittings seen for bands 89/2" states have been observed’i{Te [8] and **°Te [9].
and 6 in Fig. 8) are consistent with the predicted prolate The TRS calculations suggest a fully aligned
shape for the positive-parity high- vds, andvg;,, orbitals. [ (97/2) 215+ @ [ (h11/9 %1272~ noncollective oblate configu-
Finally, the larger signature splitting of band 7 is consistentration for these states. TRS results for the corresponding
with a prolate low€) vdg, orbital. state in'?'Te are shown in Fig. ®), while an experimental

At high spin, abovel=184, well-deformed energy rigid-rotor plot is shown in Fig. ®). The 39/2 state[la-
minima appear in the TRS calculations with deformation pabeled C in Fig. 8a)] is seen to be favored, together with the
rameters 8,=0.36, y~+25° for both positive- and states at "=23/2" (B), and 21/2 (A). These latter states
negative-parity configurations itt-*?%re; these minima cor- are associated with noncollective oblate[(g7,,)?]e+
respond to the rotational intruder bands. In the following® v[hyy5l11/2- o2~ CONfigurations, and similar states are also
sections, the low-spin noncollective oblate states are disseen in the lighter odé- isotopes. The TRS results for the
cussed in more detail. The oblate states predicted foR1/2  state inl?Te are shown in Fig. ®).

TABLE IV. TRS calculated favored noncollective oblatg= +60°) states int?'Te.

(Parity, signaturg I B> Aligned configuration
(==1/2) 21/Z 23/ 0.123 77[(97/2)2]6+®V[(hlll2)]9/2’,11/T
(=x12) 37/2,39/2° 0.135 77[(97/2)2]6+®V[(h11/2)3]25/r,27/r

(+,x1/2) 49/2" ,47/2" 0.135 7[(9712) %16+ © V[ (ds12/ 9712 2(N11/2) *1 3772+ 3572+
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.5(\] 0.0 = AY T=-—
Qo 0.0
Il 0 5 10 15 20
” 0.1 L)
- N
l“’-_;—?‘ Te: (+.0)| [ 2.0 N
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0=0.38 MeV/ar" | < 001
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02 o5l ST
P 5 10 15 20
O
% 0.1 L% o
> >
= % 2R FIG. 7. Experimental rigid-rotor plots fot?’Te (a) and **'Te
'50. 0.0 =5 al o (b). The open symbols represent proposed noncollective states
ﬁ}' . i}:\“‘l‘v\ 5")‘““\\\\‘\ ; which are labeled by spin and parity.
=~ NN T
01 NN J}l :
—1“;/:" : The oblate interpretation for the 23/2and 21/Z states in
02 l"‘% AN band 2 is further corroborated by the extremely large
0.0 0.1 0.2 0.3 B(M1;|—>|—1)/B(E_2;I—_>I—2) rat_io extracted for_
X=|3200s(y+30°) I=23/2, as shown in Fig. 5. The high value for the ratio

implies a large single-particle overlap between the oblate
23/2" and 21/Z states, in addition to low collectivity for the
679 keVE2 transition.

Finally, noncollective oblate states are predicted at
| "=47/2" and 49/ in **Te, as shown in Table IV. Again,
these are at a higher spin than achieved in the present experi-

&

=) ment.

b

o

N’

i=

w, IV. CONCLUSIONS

T

> States in'?%1?[e have been studied up te-204. The

decay schemes have been discussed in terms of weakly de-
formed collective structures coexisting with several particu-
larly favoured noncollective oblate states. The configurations
' 00 0.1 0.2 03 of these states have been interpreted through comparison
' ’ ' ) with TRS cranking calculations.
X=P,cos(y+30°) g
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