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Abstrect: Using the ab fitting approach, the spir of the lowest level observed in the excited
sperdeformed (SD) band ¥8Gd™ (fed by 856 keV trangition) is determined to be Iy = 33.
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Recently an excited superdeformed (SD) band in '“6Gd (hereafter called Y6Gd*) was
found [1}. The spin of the lowest level observed (fed by 856 keV v-ray) is assigned to be
Iy > 29. It was pointed out that "6Gd* and the previously identified yrast SD band 46Gd
[2] are probably not signature partners, and for “$Gd* the dynamic moment of inertia
changes smoothly with frequency which shows no evident indication of band crossing as
observed in the yrast SD band at Aw =~ 0.65 MeV [2.3].

In [4, 5] an effective method was proposed to determine the spins of the SD bands
directly from the transition energies. In this approach (hereafter called ab fitting) the

observed transition energies are least squares fit to

EN=E(I—-I-2)=a [\/1 +BI(I +1)~— \/1 + 8T ~2)I - 1)J 63
deduced from the closed two-parameter I(I + 1) expression
E(I)=a[\/1+b1(1+1)—1], 2

which may be derived from the Bohr Hamiltonian for a well-deformed nucleus with small
axial asymmetry [6]. It is found that, once a correct spin value of the lowest SD level, I,
is assigned. the calculated F,(I)'s coincide with the observed results vefy well. However, if
Iy is shifted from the correct one, the root-mean-square deviation will increase drastically.
Therefore, the Iy value, hence all the spin values of the SD band levels, can be determined
reasonably. Using this method the spin of the lowest level observed in the SD band 146Gd*
is determined to be Iy = 33 (see Fig. 1). In Table I the comparison of the calculated
and observed E,’s are given. It is found that if the lower nine transitions are involved in
the fitting the observed E,’s can be reproduced incredibly well (JES — E$*P| < 0.3keV).
However. the calculated four higher transitions (which are less closely related to the bottom
of the band [7]), E5(I)'s for I = 33, 55, 37, and 59 are systematically a little larger than the
corresponding observed results. i.e. the ohserved four highest levels are slightly depressed
in compared with the prediction of eq. (2), which seems to indicate some changes of the
intrinsic structure.

In Fig. 2 are given the dynamic moments of inertia J1? extracted by JNI) =

1A J[E((I 4 2} — E5(D)] from the observed transition energies (solid circles) and calculated -
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by the expression [4]

ab ey
for Jy == 31, 33, and 35 (lines in the figure). It can be seen that while for the lower nine
teansitions (hw < 0.65MeV) the calculated J()'s for Iy = 33 coincide with the observed

3 -3/2
g =L [l - ("“’”] @

resnits very well, but a significant deviation is {found for the several highest v-transitions
(hw > 0.70 MeVY. This gives an additional support for the spin assignment of Iy = 33 and
shows that there exists structure change in M6Gd* at I ~ 53 (Aw ~ 0.67 MeV), though not
so significant as that in the yrast SD band “¥Gd [3]. Calculation shows that for Ip = 33
both the calculated J() and J(U (> J)) decrese smoothly with w and in the range of
iw ~ 0143 — 0.65 MeV, J(?) decreases by about 10% in accordance with the observation.

From eq. (2), one may derive an analytic expression for J(1) [4]. It can be proved that
the ratio R = VW“ w- (or I-) independent within a rotational band, which has
been verified by the extensive data of rotational bands for normally deformed as well as SD
nuclei [3]. The R—w plof for 46Gd* is displayed in Fig. 3, which also indicates a structure
change at [ ~ 53. ) ‘

The above analyses seem to support the scenario I'in ref. [3] (see Fig. 7(a) there) for the
neutron configuration of the SD bands 1¢Gd (718[642]:,'—?1/2) and H8Gd= (7t 59[642]:;1“).
In this case both SD bands 148Gd and 48Gd* should experience a crossing where the [642]g,,
interacts [651]f,; (@ = ~1/2and 1/2, respectively). However, the latter crossing is predicted
to occur at higher frequency but with less interaction strength.
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TABLE 1. Transition energies in the SD band
of 146Gd*. The calculated values are obtained
from the least squares fitting (with parameters
a = —8.4491 x 10%keV,b = ~1.5900 x 10~%).

Only the nine lowest transitions are involved

in the fitting. Data are taken from ref. [1}. S B e s
Ep® B EM L E™  Spin assignments 20 3 P
1532 (1548.4) 16.4 59 — 57 =
1473 (1485.0) 120 57— 55 A
1415 (1422.8) 78 55 — 53 ; 1.0 |- , / -
1359 (1361.9) 29 53 — 51 L : /
.
1302 13021 0.1 51— 49 0.0 Lot ]
28 30 32 34 36 38
1243 1243.4 0.4 49 — 47
118 11856  -0.4 47 — 15 [ 0
1129 1128.8 -0.2 45 — 43
1073 1072.3 -0.2 43 — 41
1018 1017.6 ~0.4 41 — 39
263 263.1 0.1 39 — 37
209 | 9094 0.4 37— 135
356 356.2 0.2 15 33 . Fig. 1 The root-mean-square deviations & =

1
[’}; S:l_:, Q:E?Il["] - Ef‘xpff,};zll‘- for
various spin assignments for the SD
band in Y6Gd* [, is the spin valus
prescribed ta the lowest level observed

fie. EAlp +2 — [y = »icke V).
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Fig. 2 The dynamic mowents of inertin of

the 5D band "'86:d* The valuos eox-
tracted {rom the observed AE.'s are rep-
resented by solid circles, while those -al-
culated frem . (3V are denoted Ly solid
lines. The rotational frequency s given by
bty = i1 2fhail + Ui 4 hui M = 1] =
(YOELT +2 =+ Eil — 1 -1

R (h°MeV })
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Fig. 3 The ratio R = v E;-/l—i;]?'/jﬂ) values for

various spin assignments for the SD band
YSGd*. A slight stracturs change can be

seen at [ = 32,



