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High-spin states of "“In were populated using the reaction ''°Pd ("Li, 3n)!"*In at a beam energy of 26
MeV. More than 30 new y transitions and 20 new levels are identified in U415, In total, three new bands and
a short cascade are observed, among which a new negative-parity A/ = 2 band built on the & gg/zzd5 2 @ Vhi
configuration before the backbend and the g;/zzd5 2 ® vh, J» configuration after the backbend is established. The
properties of this band are discussed based on the classical particle-rotor model calculations. The predicted B(E2)
and 3@ /B(E2) ratios indicate that the Al = 2 band after the backbend, has the characteristics of antimagnetic
rotation. Meanwhile, the two-shears-like mechanism for the possible antimagnetic rotational band is examined by
investigating the orientation of the angular momenta. A new positive-parity A/ = 1 band with the configuration

of ng;/lz ® v(g7/2/d5/2)h%1/2 is observed.
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I. INTRODUCTION

Antimagnetic rotation (AMR) predicted by Frauendorf in
analogy to antiferromagnetism in condensed matter physics
is an interesting exotic phenomenon observed in some nearly
spherical or weakly deformed nuclei [1]. In AMR bands,
the two proton angular momentum vectors are aligned back
to back in opposite directions, nearly perpendicular to the
total angular momentum vector of the valence neutrons at
the bandhead. The angular momentum is increased by the
so-called “two-shears-like mechanism”, i.e., by the simul-
taneous closing of the two protons blades toward the total
angular momentum vector. The phenomenon of AMR band
is characterized by the appearance of the weak E2 transitions
reflecting the weakly deformed or nearly spherical core, the
decreasing of the B(E2) values with increasing spin, and a
large 3®)/B(E2) ratio [1].

Experimentally, most of the antimagnetic rotational
bands were reported in Pd (Z=46) [2-7], Cd (Z =
48) [8-14], and In (Z =49) [15-18] isotopes includ-
ing 99:100,101,102,103,104,105py ~ 105,106,107,108,109,110.111 g apq
108.109.110.112.1131 ip the A & 110 mass region. These provide
support for the existence of a small ‘island’ of antimagnetic
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rotational structures in the A &~ 110 mass region. For a deeper
understanding of the systematically appearing antimagnetic
rotational bands, it is important to try to experimentally define
the boundaries of this island where antimagnetic rotational
bands appear in this mass region. For this purpose, the odd-
odd ""In (N = 65, Z = 49) nucleus lying at the extremes
of both the N and Z ranges, is suggested to be a good case
for testing the limits of this region of antimagnetic rotation.
Previously, the antimagnetic rotational bands have been re-
ported in neighboring indium isotopes 08109110112, 1137y "¢
is interesting to investigate the two-shears-like mechanism
along an indium isotopic chain moving away from the shell
closure coming close to the N = 66 neutron midshell. Hence,
we try to extend the study of antimagnetic rotation band to
relatively neutron-rich '"*In nucleus to explore the boundary
of the antimagnetic rotational island.

II. EXPERIMENTAL DETAILS

High-spin states of ''“In were populated through the
HOpd("Li, 3n)!'*In reaction at a beam energy of 26 MeV.
The '""Pd target, with a thickness of 2.45 mg/cm?, was
rolled onto a 10.55 mg/cm? Au backing. The beam was
provided by the HI-13 tandem accelerator at CIAE in Bei-
jing. The y rays were detected with an array consisting of
12 Compton-suppressed HPGe detectors and two planar-type
HPGe detectors. Five of these detectors were placed at 90°,
three at 150°, two each at 42° and 140°, and one each at

©2023 American Physical Society
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FIG. 1. Partial level scheme of ''“In deduced from the present work. Transition energies are given in keV and their measured relative
intensities are proportional to the widths of the arrows. New transitions and levels are marked as red.

34° and 127° with respect to the beam direction. A total of
3.5 x 107 y-y twofold and higher coincidence events were
recorded. The data were sorted into a symmetrized y — y
coincidence matrix and a directional correlation from oriented
states (DCO) matrix [19]. The DCO matrix was created by
sorting the detectors at 42° on one axis and the detectors
at 90° on the other. The present work is result of further
analysis of previous experimental data, and the description of
the experimental details has been given in Ref. [20].

III. RESULTS

The level scheme of !'*In nucleus derived from the present
work, and typical y-ray coincidence spectra are shown in
Figs. 1 and 2, respectively. The majority of transitions of ''*In
reported in the previous work have been identified [20], but
bands 5 and 6 in Ref. [20] are not confirmed in the present
work. Because band 6 is from the contaminant of *°Fe, and
band 5 is not found any coincidence relationships with other
known bands of ''“In, bands 5 and 6 in Ref. [20] are not
presented in the current paper. In Fig. 1, seven band-like
structures are shown and labeled 1-7 for the facility of dis-
cussions. Among them, band 2, band 3, and band 7 have been
reported in the previous work by Li et al. [20]. Band 4, band
5, and band 6 are observed in the present work. The y-ray
energies, excitation energies, relative intensities, DCO ratios,
multipolarity, and spin-parity assignments of levels in ''“In

extracted from the current work are listed in Table I. The
relevant details of the level scheme will be described below.
Band 2 was determined to be a sequence of Al =1 y
transitions in Ref. [20]. In the present study, a new transition
of 61 keV are observed and placed at the bottom of band 2 on
the basis of the coincidence relationships, intensity balances,
and energy sums, and thus the I = (10™) level of band 2
is tentatively assigned as the lowest observed state of this
band. Moreover, several new linking transitions of 141, 580,
1204, 1643, 1784, and 1831 keV are found between band 2
and low-lying states. The existence of these transitions further
strengthens the placements and spin-parity assignments of the
levels in band 2. A sample spectrum is provided in Fig. 2(a).
Band 4 is a newly observed band. The new linking transi-
tions of 1008 keV and 1146 keV between bands 1 and 4 are
observed. Multipolarity analysis indicates that the 1008 keV
linking transition is of Al = 1 character with DCO ratio of
1.04 (DCO ratios from gating on the dipole transition), and
the 1146 keV linking transition is of Al = 2 character with
DCO ratio of 1.08 (DCO ratios from gating on the quadrupole
transition). The observation of Al =1 and Al = 2 linking
transitions implies that the spin and parity of the lowest ob-
served state of band 4 is deduced to be I™ = (107). In the
present work, six new intraband transitions of 597, 824, 938,
844, 896, 1012 keV are observed and the ordering of these
transitions is deduced based on their relative intensities. Fig-
ure 2(b) shows a y-ray coincidence spectrum generated from
the 597 keV transition. Multipolarity analysis indicates that
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TABLE 1. Energies, excitation energies, relative intensities, DCO ratios, initial and final state spins, and multipolarities for transitions
assigned to !*In in the present work.

E,* (keV) E; (keV) Iy® Rpco® Rpco IT = IF Multipolarity
45.78° 687 8"y — 7t M1¢
61.2 2532 6.8(17) (117) — (101) (M1+E2)
138.4¢ 640 100.0(7) 1.08(4) 9) — 8 (M1+E2)
139.2 2601 1.4(12) (127) — (117) (M1 +E2)
140.8 2471 2.0(16) 0.91(22) (101) — (97) (M1 +E2)
148.4¢ 2680 23.3(25) 0.92(15) 0.46(12) (127) — (111) (M1 +E2)
171.6¢ 3516 4.1(3) 0.99(13) (151) — (141) M1+E2
185.3" 687 13.9(13)" 0.97(8) (8t) — 8~ (E1)
185.6 2964 2.6(10) 0.88(21) (127) — (111) (M1 +E2)
205.7° 3258 <1 (137) — (127) (M1 +E2)
217.4¢2 3516 4.6(6) 1.12(10) (15%7) — (141) (M1 +E2)
218.3f 3311 <1 (147) — (137) (M1 +E2)
221.5 2462 1.7(10) 0.59(15) (117) — (107) (M1 +E2)
245.1¢ 2874 4.002) 0.94(16) 0.63(6) (137) — (127) (M1 +E2)
250.7¢ 2931 22.4(13) 0.99(10) (137) — (121) (M1 +E2)
251.2¢ 3767 7.6(18) (167) — (151) (M1+E2)
257.5 3490 3.08) 0.88(21) (147) — (13%) (M1 +E2)
268.4 3233 4.1(6) 0.92(19) (137) — (121) (M1 +E2)
2724 3052 1.9(11) 0.86(12) (127) — (111) (E1)
288.21 2629 1.7(4) 1.0(8) (127) — (117) (M1 +E2)
293.6 3258 3.1(8) 0.94(10) (137) — (12%) (E1)
311.665° 502 224(20)f 8§~ —> 5t E3!
319.01 3577 <1 (147) — (137) (M1 +E2)
320.41 3632 2.4(9) 0.99(7)" (157) — (147) (M1 +E2)
321.38 4154 2.0(3) 0.96(10) (167) — (157) (M1 +E2)
328.62 3832 2.6(2) 0.97(22) (157) — (147) (M1 +E2)
368.3¢ 3299 13.5(7) 1.02(13) 0.61(3) (147) — (131) (M1 +E2)
369.0¢ 2874 1.3(4) (137) — (127) (M1+E2)
406.41 3983 <1 (157) — (147) (M1 +E2)
407.3 3898 1.6(8) 1.04(24) (157) — (141) (M1 +E2)
410.7f 3504 <1 (147) — (137) (M1 +E2)
414.1¢ 3345 8.7(6) 1.15(7) 0.59(14) (141) — (131) (M1 +E2)
432.3 2964 1.1(8) (121) — (111) (M1 +E2)
450.68 2532 3.3(5) (117) — (10™) (M1 +E2)
451.1F 641 18.0(10)f 7t — 5t E2f
464.2f 4256 <1 (167) — (15%) (M1 +E2)
472.0f 4626 <1 (177) — (167) (M1 +E2)
492.61 3792 2.6(4) 1.0(9) (157) — (141) (M1 +E2)
520.3" 3052 <1 (127) — (111 (E1)
576.5 1217 72.0(11) 1.04(10)" (107) — (97) (M1 +E2)
580.2 2471 1.9(6) 1.09(18) (10Y) — (91) (M1 +E2)
587.8¢2 3093 3.6(2) 1.07(26) (137) — (127) (M1 +E2)
592.62 2505 15.6(14) 0.92(8) 0.56(17) (127) — (117) (M1 +E2)
593.4 2241 2.1(13) 1.03(19) (107) — (107) (M1 +E2)
596.9 2245 7.7(4) 1.55(12) 1.14(15) (127) — (107) (E2)
618.9 2532 3.3(5)" 0.97(18) (111) — (117) (ED)
629.5¢ 3504 4.0(5) 0.87(7) (147) — (137) (M1 +E2)
641.3" 1858 2.52)f 1.48(20) (107) — (107) (M1 +E2)
673.5¢2 2532 11.2(2) 0.97(10) 0.51(7) (117) — (107) (E1)
695.92 1913 34.1(11) 0.95(7) (117) — (107) (M1 +E2)
716.5¢ 2629 4.6(6) 0.97(18) (127) — (117) (M1 +E2)
744 .8t 4377 <1 (167) — (157) (M1 +E2)
806.3 2928 2.3(8) 0.98(16) (137) — (117) (E2)
824.5 3069 4.8(4) 1.66(15) 0.87(10) (147) — (127) (E2)
844.5 4852 2.6(6) 1.52(13) 1.12(17) (187) — (167) (E2)
865.41 2081 5.703) 1.56(18) (107) — (107) (E1)
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TABLE 1. (Continued.)

E,* (keV) E; (keV) Iy® Rpco® Rpco® I = I Multipolarity
883.2 2964 4.6(4) 0.95(21) (12+) —> (10%) (E2)
895.1 5748 1.6(8) 1.11(17) (20-) —> (187) (E2)
904.6 2122 1.9(7) 0.95(12) (117) — (107) (M1 +E2)
921.0 2779 5.8(4) 0.68(20) (11+) —> (107) (E1)
937.6 4007 3.3(7) 1.46(21) 1.07(18) (167) — (147) (E2)
961.68 2874 3.8(5) 1.60(28) (137) — (117) (E2)
1007.8 1648 3.2(10) 1.04(17) (107) —> (97) (M1 + E2)
1012.2 6760 <1 227) — (207) (E2)
1051.9 2964 4.8(4) 0.86(16) (127) — (117) (E1)
1124.2¢ 2341 10.4(7) 1.19(19) (117) —> (107) (M1 + E2)
1139.2¢8 3052 2.0(5) (127) — (117) (M1+E2)
1146.1 1648 8.3(5) 1.08(15) (107) — 8~ (E2)
1180.4° 3093 1.7(6) (137) —> (117) (E2)
1203.5 1891 5.2(4) 0.61(12) 9t) — (8M) (M1+E2)
1217.78 1858 3.4(5) (107) — (97) (M1 +E2)
1272.3¢ 1913 13.05) 1.79(32) (117) —> (97) (E2)
1288.5¢ 2505 5.5(4) 1.66(34) (127) — (107) (E2)
1314.5¢ 2532 7.1(2) 0.86(13) 11ty — (107) (E1)
1356.2¢ 1858 19.4(3) 1.77(16) (107) —> 8- (E2)
1394.1 2081 13.92)f 1.04(8)f (107) — (8%) (E2)
1412.4¢ 2629 4.0(6) 1.67(26) (127) —> (107) (E2)
14413 2081 23(2) 1.12(14) (10%) —> (97) (E1)
1481.6 2122 2.7(9) 1.56(17) (117) — 97) (E2)
1642.8 2330 3.3(16) 9" — 8" (M1 +E2)
1783.2 2471 1.8(11) (10%) —> (8+) (E2)
1830.6 2471 2.0(10) (10") — (9) (E1)

#The uncertainty in strong y-ray energies is less than 0.3 keV; for weak y-ray energies, it is about 0.7 keV.
“Intensities are corrected for detector efficiency and normalized to 100 for the 138 keV transition.

“The DCO values are obtained from a gate on the dipole transitions.

4The DCO values are obtained from a gate on the quadrupole transitions.

¢Data are taken from [21].
‘Data are taken from [20].

£y -ray energies, relative intensities, DCO ratios, and initial- and final-state spins adopted from previous work [20].

the intraband transitions are consistent with A/ = 2 character
from gating on the quadrupole transitions. To further assist
the spin-parity assignment of band 4, the DCO ratios for the
members (597, 824, 938, and 844 keV) of band 4 coming from
a gate on dipole transition of 138 keV below the band are
also presented in Table 1. Thus, the spin of band 4 is extended
to I™ = (227). In addition, a short cascade consisting of two
weak Al = 1 transitions of 139 keV and 221 keV is observed
for first time. It decays to band 4 by just a transition of 593
keV. Hence, the firm excitation energies for the short cascade
have not been determined.

Band 5 is identified, which decays to the yrast band via
two linking transitions with energies of 1481 and 905 keV.
Multipolarity analysis indicates that the 1481 and 905 keV
linking transitions are of Al =2 and Al = 1, respectively.
Thus, band 5 is suggested as a negative parity band as that of
band 4. A sample spectrum is provided in Fig. 2(c).

Band 6 is a new band deduced from the present work,
which decays predominantly to low-lying states by four new
linking transitions, and consequently the excitation energies
of band 6 are fixed. Multipolarity analysis indicates that the
883 keV linking transition is of Al = 2 character with DCO

ratios of 0.95 obtained by gating on the quadrupole transi-
tion and the 921, 1052, 432 keV linking transitions are of
AI = 1 character. Considering the multipolarity of the linking
transitions, the spin-parity assignment of the lowest observed
state of band 6 is confirmed. Four new intraband transitions of
185, 269, 257, 408 keV are observed. Multipolarity analysis
indicates that the intraband transitions have dipole character,
and the spin of this band is extended to I = (15%). In ad-
dition, the linking transitions of 293 and 272 keV between
bands 6 and 7 are established for the first time. A sample y-y
coincidence spectrum supporting the level scheme of band 6
is shown in Fig. 2(d).

IV. DISCUSSION

Band 4 is a new Al = 2 band with an /7 = (107) band-
head feeding into the band 1 with the configuration of 7 gy /'2 ®
vhi12. The decoupled band 4 has a large signature splitting,
therefore, the proton is likely to occupy a high-;j and low-2
orbital of ds/», g7/2, or 1 by one-particle-one-hole proton
excitation over the Z = 50 gap, leaving a pair of g9, pro-
ton holes. In fact, wg7,» and wds;» Al =2 bands have been
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FIG. 2. y-ray coincidence spectra with gates set on the (a) 148
keV, (b) 597 keV, (c) 905 keV, and (d) 1052 keV. The newly identified
y rays are marked with the asterisks.

reported in 1101 and '"2In [15,16], whereas the band based
on a why, orbital is not observed in odd-odd In isotopes,
because proton g7,; and ds;, are energetically favored over
hi1/2 at low rotational frequencies. Additionally, band 4 has
a negative parity. Hence, the configuration of band 4 is ten-
tatively suggested to g;/z2d5 /2 ® Vhyy . To further interpret

this structure, the spins I of band 4 in 141 and the AT =2

I I I I I I T T
—a— "“In Band 4
28 - @ 2]y Band 4

—a— 10Ty Band 4
| —v— "In Band 5

8 1 | | | | | | 1

02 03 04 05 06 07 08 09
ho (MeV)

FIG. 3. Experimental spins as a function of rotational frequency
for band 4 in "'%12114Ty and band 5 in "'°In [15,16].

bands of isotopes ''°In and !'’In are plotted in Fig. 3 as a
function of rotational frequency w, where iw(l) = [E(]) —
E(I —2)]/2. In Fig. 3, it is clear that these bands exhibit very
similar behavior, including the frequencies of the observed
alignments and the corresponding gains in spin. Moreover, the
similar bands in ''°In and ''?In were previously interpreted
as being based on the configuration gg/zzdS /2 ® vhyy, with
the observed large backbend attribute to the alignment of the
two hy1/2 neutrons. In the present work, a sharp backbend in
band 4 is also observed around /iw ~ 0.46 MeV. Therefore,
we suggest that band 4 of ''“In have a four-quasiparticle
ng;/zzds /2 @ vhyy ), configuration before the backbend and a

six-quasiparticle ng;/z2d5/2 ® vhi, /> configuration after the
backbend.

To further investigate the corresponding rotation mech-
anism and confirm the configuration assignment of the
negative-parity band 4, the classical particle-rotor model
(PRM) is applied [22-24]. So far, the classical PRM has been
applied successfully to describe the antimagnetic rotational
bands in ''Pd [25], '9°Pd [7], '%Pd [6], 'O°Pd [7], '%°Cd
[26], '°Cd [9], '°7Cd [10,26], '%®Cd [13], 'Cd [26], ''°Cd
[13], '¥"Xe [27], "*Dy [28], "*Eu [29], and '¥Eu [30]. In
Fig. 4(a), the experimental angular momentum as functions
of frequency for band 4 is compared with the classical PRM
calculations for the proposed ng§/22d5/2 ® vh3, /> configura-

tion and the other candidate ngg_/zzh“ 2 @ v(g7/2/ds /g)h%1 P
configuration. As shown in Fig. 4(a), the calculations of the
ng;/zzds/z ® Vi3, /> configuration are in general agreement
with the trend of the experimental angular momentum of band
4 after the backbend, supporting the configuration assignment
of band 4.

In the A ~ 110 mass region, the high-2 g9/, proton holes
and low-£2 hy> neutrons are know to play an active role
in the antimagnetic rotation [1]. In the present work, these
basic conditions for the occurrence of antimagnetic rotation
can be met in band 4. And in adjacent isotope '%110-112[p
the phenomenon of antimagnetic rotation has been already
reported [15,16]. Hence, band 4 in N4 may have a common
origin from AMR.
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In order to examine the possible two-shears-like mecha-
nism in band 4, the angular-momentum components along
the axes for the Ng;/22d5/2 ® vh, /o configuration after the
backbend are presented in Fig. 5. It is clear from Fig. 5
that the two proton hole angular momentum vectors jj are
pointing opposite to each other and nearly perpendicular to
the particle angular momentum vector j, at the bandhead. As
the rotational frequency increases, the gradual alignment of
the vectors jj, of the two gg/» proton holes toward the vector j,
generates a higher angular momentum, while the direction of
the total angular momentum stays unchanged. Therefore, the
two shears simultaneously close by moving one blade toward
the other. In such a way, the two-shears-like mechanism in
"41n is clearly demonstrated in Fig. 5.

Typical characteristics of AMR include weak E2 tran-
sitions, reflecting the small deformation of the core, and
a decreasing tendency of the reduced transition probability
B(E2) values with increasing spin, which results in large
ratios of the dynamic moments of inertia J® to the B(E2)
values [1,12]. The calculated B(E?2) values are shown in the
Fig. 4(b). It is interesting to note that the calculated B(E2)
values of band 4 decrease smoothly with increasing rota-
tional frequency for the assigned configuration. In addition,
the calculated 3® /B(E?2) ratios for the configuration above
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- -042MeVh A
.. .0.45MeV/h
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FIG. 5. Angular momentum vectors of neutrons and the proton
particle, j,, and the two high-Q go,, proton holes, jj, at rotational
frequencies of 0.39, 0.42, 0.45 MeV /.

mentioned are substantial [> 1004°MeV~'(eb)~2]. These
calculated results are consistent with the characteristics of the
AMR. However, to confirm this suggestion, the further experi-
mental results of absolute B(E?2) transition probabilities based
on lifetime measurements are desirable to reach a definitive
conclusion.

Band 5, which has negative parity and o = 1 signature,
is observed for the first time decaying to the yrast band.
Considering the Fermi surface for both protons and neutrons
of the ''*In nucleus, band 5 may be viewed as the 777 7/ ®
vhi1,2. Indeed, the similar structures with the same configura-
tion have also been observed in '%In and ''°In [15].

The dipole band 6 is a new band, which decaying to the
ngg/lz ® v(g7/2/d5/2)h%]/2 band 2 and low-lying states. As
shown in Fig. 1, band 6 has the same positive parity as band
2. The existence linking transitions between bands 6 and 2
indicate that the two bands possibly have similar matrix el-
ements, and the approximate excitation energy among band
2 and band 6 suggests that the band 6 is likely to be built
on the same three-quasineutron configuration as that of band
2, since one- or five-quasineutron configurations would not
so closely match either the spins or energies observed in
both bands. Considering the properties mentioned above, band
6 has been tentatively assigned as J'rgg/l2 ® v(g7/2/ds /z)h%1 P
configuration, which the differ with band 2 only by the
favored or unfavored positive-parity neutron orbital. For
completeness, the configurations of newly identified bands
and previous reported bands [20] for '"*In are tabulated in
Table II.

Band 1 is a negative parity yrast band with the con-
figuration of ngg/lz ® vhiiyz [20]. The similar yrast bands
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TABLE II. Summary of proposed configurations in !"*In.

Band configuration
1€ ”85/12 ® vhiy )
10 ”83/12 ® v(g7y2/ds;2)*hiip
2 ”85/12 ® v(gr2/ds;)hi) )y
3¢ ”gg/lz ® 1’h?l/z
4 ng;/zzd5/2 ® vhyi
4° 7'[85/22515/2 ® Uh?1/2
5 ﬂg;/zzng ® vhyi
6 T8op ® V(g1 /dsp)urhy )
7¢ 7785/]2 Q v(g72/ds;2)*(hi12)us
4Before backbend.
b After backbend.

“The configurations adopted from prior work [20].

based on the same ngg_/lz ® vhyy,2 configuration have also

been identified in neighboring In isotope !04100.108.110. 112,
g g p

[15,16,31] and Ag isotope 102:104106.108.110 A ¢ [37_36] For
comparison, the excitation energies of the yrast bands in
104,106,108, 1101121141 5qq 102.104106.108.110 A g are presented in
Fig. 6. One can see from Fig. 6, as the neutron number
increases, most of the levels of the yrast bands lowers in
excitation energy. It indicates that the neutron Fermi level is
going up into the N = 4 shell towards the vh;,, subshell with
increasing neutron number.

V. SUMMARY

Level structures of ''*In have been studied through the
19pq (7Li, 3n)'"In reaction. The previously established
level scheme of ''“In has been extended by the addition of
more than 30 new transitions. A new Al = 2 band has been
observed for the first time. The configuration of this band
is assigned to ng;fzds /2 ® vhyiy, before the backbend and

b4 g;/zzds 2 ® vhi, ) after the backbend. Based on the classical
particle-rotor model calculations, the properties of the Al = 2
band after the backbend show general agreement with the
characteristics of two-shears-like mechanism. Thus, the struc-
ture is suggest to be the candidate antimagnetic rotational
band in '*In. However, to confirm this suggestion, the further
experimental results of absolute B(E2) transition probabili-
ties based on lifetime measurements are desirable. Besides,
two new bands and a cascade have also been observed,
among which the configuration of the short band is tentatively
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FIG. 6. The excitation energy of the yrast band for

(a) |(J2,1()4‘]()6,I(J8,1I(JAg and (b) ]O4,IO6,108,]10,I12,1I4In.

suggested to ngg/22g7/2 ® vhii2. And a new positive-parity

Al = 1 band build on the ngg/lz ® v(g7/2/ds)2 )h%l/2 is identi-
fied.
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