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Spin assignments of yrast bands in odd-odd isotopes® 3% Cs
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The excitation energy systematics @hy,,® vh,,, yrast bands of odd-odd isotopé¥-13€s are studied,
and as a result of this study we suggest that the spin values of lowest observed states of yrast bands of
118,122,124,1261885 he reassigned as 8, 9, 9, 9, and 10, respectively. These new spin assignments are also
supported by the argument of alignment additiv[tp0556-28138)02309-7

PACS numbseps): 21.10.Hw, 27.60t]

Among the eight odd-odd isotopé$®-13Cs[1-8], 1*Cs  of the lowest observed state of theh;;,® rhiy,, bands in
is the only case where the spin of the lowest observed stat€®Cs is reliable and2) with increasing neutron number, the
of the why1,®vhyq, yrast band was definitely assigned corresponding level spacings afhy,,® vhiy, bands of
through experiments with sufficient spectroscopic informa-*8-13€s vary smoothly with the variation trend similar to
tion. In all other cases, the spins of their yrast bands werghat of 7hyy, yrast bands of neighboring odd-isotopes
assigned tentatively by the respective original authors. Thé!’~33Cs and that of ground state bands of neighboring
reliability of some of the tentatively assigned spins has beeeven-even isotopest®~-%e.
questioned by systematics studj and theoretical stud}9] In Fig. 1, triangles and circles indicate the level positions
of systematic features of the low-spin signature inversion. Irof the 7h,,,,® vh,,,, bands of18-13Cs based on the pre-
the present work we try to reevaluate these tentatively as¢ious spin assignmentgl—8] and spin assignments sug-
signed spin values by studying the excitation energy systengested by the present study, respectively. Smooth curves
atics of the why;,® vhyy, bands of odd-odd isotopes connecting circles pass through the level positions¥€s
118-13%5 under the assumptions tt{aj the spin assignment as required by the first assumption and they have the varia-
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FIG. 1. Excitation energy systematics #h,,,,® vhy1,, bands in doubly odd isotopd€®-13€s. Triangles and circles indicate the level
positions based on previous and present spin assignments, respectively. Curves connecting circles were required to pass through the leve
positions of3%Cs(l ,=9) whose spin is considered to be firmly assigned. Energies are given in keV.
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tion trend as required by the second assumption. In order t o€

shift the level positions from triangles to circles the previous (a)
spin values 10, 6, 7, 5, and 9 of the lowest observed states | 8F

yrast bands oft18:122.124126,185 have to be replaced by new o

values 8, 9, 9, 9, and 10, respectively, while the previous 43 ¥

spin values of*?%Cs[2] and **%Cs [8] remain unchanged. i (#Cs , o=9 , a=-1)

Practically, no matter how the spin values of these isotope
are adjusted one is not able to obtain other smooth curve
which pass through the level positions 8¥Cs and, at the ~
same time, have a more reasonable variation trend than th
of the smooth curves of Fig. 1.

These new spin assignments are also supported by tt
argument of alignment additivity. Figurd&® shows that the

ip (2Cs , e=-1/2)

inp (*#*Cs , To=7 , a=-1)

alignmentsi,(1=9) of 124Cs deduced by using the new 3 i (BXe , a=-12)

spin valuel ;=9 are much closer to the sum of proton align- E

mentsi, of ***Cs[10] and neutron alignments, of *3Xe B S

[11] thani,,(lo=7) based on previous spin vallig=7. A 01 02 03 04 05 0.6
similar situation occurs it?®Cs as shown in Fig.(®) where hw (MeV)

the alignments, (1,=5) based on previous spin assignment
of ;=5 are even far away from the sum i, of neighbor-
ing oddA isotopes 1?Cs [12] and ?°Xe [13], while the (b)
inp(lo=9) based on the present spin assignment are ver
close to the suniy+i,.

In our previous study on spin assignments of yrast band "3
of odd-odd nuclei in the mass region Af-130[14], three E
possible choices were suggested for the spin assignments 6k
odd-odd Cs isotopes on the basis of excitation energy sys — ¢ i (5Cs , a=-1/2)
tematics, where the argument of alignment additivity was no =2 st
studied. The spin values 8, 8, 9, 9, 9, 10, 9, and 9 for -— &
118-13% 5, respectively, adopted in the present work corre- af

spond to the second choice of Rgf4]. Level schemes of inp (*Cs , Io=5 , a=-1)

118-13% s based on spin values suggested in the present wo sE -/\""\\

are shown in Fig. 3 where the level witk=12 is taken as

reference for comparison. The expected similarity of level 2— i (*Xe , 2=-1/2) L

schemes of different isotopes and the gradual variation tren '

of level structure with increasing neutron number are re- ™
led in Fig. 3 while these systematic features would not b ) ) i ’ '

vea : Hw (MeV)

seen in the level schemes based on the previous spin assi,..

ments. . o .
The phenomenon of low-spin signature inversion in odd-_ de]" 2 grﬁ'sginnn;f%tsl”[z]'pl’z%nsd['i‘oc]’f Z:dlll%?;(';h[lll’lz]‘ 7::311/;’0-

odd Cs isotopes had been studied by Tajj8jdn the frame- 1172 ’ ’ » 'esP

K of th icle-triaxial del with the inclusi f tively. The reference core parameteds,J;) used arg14,40, (12,
work of t e.partlc:. e-trlax[a-rotor model Wlt the inclusion o 53), and(21,26 for *?4Cs, 12%Cs, and'?*Xe, respectivelyJ, andJ;
the p-n residual interaction. The predictions of RE#] are

: ) are in units of MeV'! #2 and MeV 3 #* respectively. Only the
compared with the experimental results based on the previyygred signature is presentet) Same aga) but for 2%Cs [5],

ous and present spin assignments in Table |. The thEry 125c512), and 125e [13]. The reference core parameted (J,)

predicted that the low-spin signatures are inverted for alysed fori?cs, 125Cs, and?5Xe are(10,56, (9.0,53, and(19,36,
odd-odd Cs isotopes studied and inversion sgig,), at  respectively.

which the signature splitting changes the sign, increases with
increasing neutron number. These two predictions are in
good agreement with experimental results based on the SPIN.e taken as reference and the previous dgin7 for

assignments suggested in the present work except that tleé . . X o
predicted inversion spins are approximately wer than “Cs was adopted in that calculation. If, in Tajima’s calcu-

the experimental values. The latter differences~a# can  |ation, the previous spin valug,=7 was replaced by the
probably be explained by noting the fact that in Tajima’spresem valud,=9, the agr_eement between experiment and
calculation[9], where both the-n residual interaction angt  theory would probably be improved. .
deformation were taken into account, the author first per- In summary, the excitation energy systematics of
formed an extensive study to see what kind of combinatiorrh11/2® vhyy), yrast bands of odd-odd isotopels®~1*Cs

of y deformation andp-n interactions is most suitable to were studied, and as a result we suggested that the spin val-
reproduce the experimental data H¥Cs and, then, calcu- ues of the lowest observed states ®ofi;;,® vhyy, yrast
lated the signature splittings of other Cs isotopes. The poinbands of!18:122.124.126.18¢ he reassigned as 8, 9, 9, 9, and 10
is that in Tajima’s calculation, the experimental datd®¥Cs  to replace the previous values 10, 6, 7, 5, and 9, respectively.
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FIG. 3. Level schemes ofh,,,,® vh;,, bands in18-13Cs based on the present spin assignments. The state$=with are taken as

reference for comparison. Energies are given in keV.

TABLE I. Summary of previous and preseits and comparisons of the systematic features of signature
inversion based on previous and present spin assignments and those calculated by9fajima

(%) linv(R) Low spin signature inverted

Tajima? Tajima

Isotopes  Previous Present Previous Present [9] Previous Present [9]

1&cs 10[1] 8 16.5 14.5 Yes Yes

120cs 8[2] 8 16.5 16.5 14.5 Yes Yes Yes

L2zcs 6[3] 9 14.5 17.5 No Yes

24cg 7[4] 9 16.5 18.5 16.0 Yes Yes Yes

126cs 5[5] 9 17.5 21.5 19.0 Yes Yes Yes

128cg 9[6] 10 20.5 No Yes Yes

Bcs 9[7] 9 No Yes

18%cs 9[8] 9 Yes Yes

8 stimated from Fig. 9 of Ref9] with uncertainties+0.5.
bSeen from Fig. 9 of Ref9].
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These new spin assignments are also supported by the argepin assignments suggested in the present work need to be
ment of alignment additivity. Systematic features of low-spinconfirmed by future experimental studies.

signature inversion of odd-odd Cs isotopes predicted by Taji-
ma's systematic calculations in the framework of the The authors are grateful to Professor C.-X. Yang of CIAE

particle-triaxail-rotor model with the inclusion of the-n in Beijing for his interest and helpful discussions. This work
interaction are in good agreement with the experimental reaS supported by the National Natural Science Foundation
sults based on the present spin assignments. However, tQ& China.
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