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The theoretical values of the moments of inertia and Coriolis decoupling parameters
are obtained for the odd-A rare-earth nuclei in the ground and the one-quasiparticle excited
states. Both these parameters are evaluated within the cranking model and in the adiabatic
approximation. The quadrupolly and hexadecapolly deformed Nilsson potential is used.
The BCS approximation for the pairing forces is applied.

PACS numbers: 21.60.-n

1. Introduction

The coupling of the single-particle motion of the odd-valence nucleon to the collective
rotation of the even-even core has the significant influence on the position of the excited
states of odd-A4 nuclei. We will discuss the moments of inertia and the Coriolis decoupling
parameters in the ground and the excited one-quasiparticle states of the odd-Z and the
odd-N nuclei from the rare-earth region.

The energies of the rotational series Ex(I) built on the one-quasiparticle level Ex are
given by the formula [1, 2]:

hz
Ex() = Ex+ —— {[IT+1)=K*]+a(= 1)} +1)dx 4, 1
KD = Ex+ s (A4 D=K T+ a(= 1T+ Dd,y M
where [ is the total angular momentum and X is its z-component in the intrinsic coordinate
system, J(K) is the moment of inertia of a nucleus in the excited state |K) and a is the de-
coupling parameter occurring in the K = 1/2 bands.
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The moment of inertia is evaluated in the cranking approximation [3, 4]). The Nilsson
modified harmonic-oscillator potential is used in our calculations and the residual pairing
interaction is included within BCS approximation [5). The moment of inertia of an odd-4
nucleus is equal to the sum of the moments of inertia of proton (odd or even) and neutron
(even or odd) systems:

J = Jz¥yoda T IN@reven 2)

The odd particle number system can be in different excited one-quasiparticle states,
the even system is assumed to be in the ground BCS state.

The formula for the ground-state moment of inertia of an even particle number system
and in the presence of the pairing correlations was developed in Ref. [4]. The similar formula
for the moment of inertia of an odd system is given in Ref. [6].

The Coriolis decoupling parameter is simply proportional to the expected value of
i+ operator between one quasiparticle states K, = 325

a, = _<Kn = '%' ‘f+lK,u = %) (3)

The quantities J and a, presented here are obtained microscopically without any
renormalization and nonstandard phenomenological parameters.

The blocking effect by solving the BCS is generally not taken into consideration, but
we discuss its influence on the final results.

The microscopic parameters J and g, are evaluated in the potential energy equilibrium
points on the (¢, £,) plane. These equilibrium deformations are obtained in Ref. [7-12]
by the Strutinsky shell correction method [5].

Similar results to those given in this paper but for the ground states only are reported
in the paper [13] where one can find more details concering calculations.

2. Results of the calculations

The numerical calculations are performed with the standard values of the Nilsson
potential parameters and the strength of the pairing forces. The parameters x and x of
the Nilsson potential are listed in Table 1 for various Z and mass regions of the rare-
-earth nuclei. These parameters are taken from the papers which references are written
in the lowest row of Table 1. The theoretical equilibrium deformations of the considered
here nuclei are also evaluated in these papers. The pairing strength and the harmonic
energy units hwg in the Nilsson potential are taken from Ref. [5].

The nine lowest shells for protons and ten for neutrons are taken into account. The
coupling of the harmonic oscillator shells via the hexadecapole term in the Nilsson potential
is included.

The theoretical and experimental values of the moments of inertia for the ground
and lowest excited states of the odd-Z nuclei are listed in Table II. The equilibrium deforma-
tions £ and £3* of the ground state (columns 2 and 3) are taken from Ref. [a—d] (listed
in Table I) written in the column 4. The value of the moment of inertia 2/h%J,, evaluated
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TABLE 1
The parameters of the Nilsson potential
a b [ d
z i
”A=161""4=178""A = 165”4 = 187"
63-65 61-69 | T1-T3 } 75
}
Kp 0.0648 0.0637 { 0.0628 ‘ 0.0620 0.0641 0.0624 0.0637 0.0620
Hp 0.591 0.600 0.608 0.614 0.597 0.609 0.600 0.614
Kn 0.0637 0.0637 1 0.0636 * 0.0636 0.0637 0.0636 0.0637 | 0.0636
Hn 0.438 0.438 1 0.405 ‘l 0.393 0.425 0.404 0.420 ’ 0.393
Ref. M 8] [9, 10] [11, 12]
a — Z-0dd, b, ¢, d — N-odd.
2 -
T-‘-ZJ(MeV 1)
150 7 .
15 /2"
10 F Ho 1
130 + ]
120 ¢ 1
10 | a
00 - 7:2‘A i
x 7/27[523]
90 x3/2*{1M)]
S/2% x7/2° [604), 1/2°1411)
80 - V2" A x5/2*[113] 4
3/2°
70 " =
60 - 1{2‘ ]
S0 8
. ' 3/2*
5/2
40 /2*
e-g
30} 5 |
€
0.27 b
0.25 E /L\\\ 3
0.23 ]
i 1 1. 1 1 L
-004 -002 00 002 004 006 008 €,

Fig. 1. Dependence on deformations of the moment of inertia of **Ho in the ground and excited states.
Experimental values of J are marked by crosses
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The theoretical and experimental values of the moments of inertia in

.

ged e:q Ref.
c—e 315321 $+[413)
1 2 3 4 5 6 7
49.54 129.08 67.50*
153 -_—
Eu 0.235 0.038 a 49.02 129.87 84.03
o 0.24 58.93 131.33 75.24¢
u 245 —0.038 a 69.93 108.70 89.29
1
45.29 277.74* 60.16*
155 —_
To 0.235 0.028 a 45.90 303.95 109.89
54.16 270.82* 64.99*
157
Tb 0.250 —0.028 a 63.70 222.00 87.18
55.93 270.06* 65.42%
159 —_—
To 0.255 0.024 a 72.50 271.00 86.21
58.72 161.42 66.71*
161 -—
Tb 0.260 0.015 a 26.90 66.90 8770
1613y 0.254 0.012 51.58 5
o ) —o. a 389 44.83 45.74
55.70
163 —
Ho 0.264 0.002 a £9.93 55.37 91.51*
58.92 81.04
165
HO 0.271 0.009 a 78.13 63.61 82.62
56.01
&7
167Tm 0.270 0.017 a s 56.15
58.94
169
Tm 0.276 0.029 a 2.9 59.53
17, 0.280 0.038 63.29 64.15
'm A X a 75.76 .1
54.40
7.
gy 0.265 0.028 a 711
58.33
73
1731y 0.269 0.038 a 70.92
61.69
178
Lu 0.266 0.047 a 72.99
59.76
177y 0.259 0.057 a

68.49
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TABLE I
the ground and lowest excited states of the odd-Z rare-earth nuclei
2 J(e%9, £59; K) [MeV-1]
-ﬁ—z £°9,¢23; K) [Me
3+[411) 171523 1+[411) 1+[404] $-[514] $+[402] 1-541]
8 9 10 11 12 13 14
54.22
71.94
67.27*
81.30
58.49* 191.89
76.34 63.05 50.17
66.11* 188.42
81.97 65.49 58.50
67.43* 187.11 60.07
86.21 69.01 83.30
69.70* 246.38*
89.29 125.79 62.60
64.36% 107.05 52.84% 85.62*
67.25 90.91 88.60 76.22
66.74* 104.11 56.79* 49.92
62.42 98.04 99.30 79.94
65.45 103.66 63.46* 38.86
86.21 95.24 85.47 85.47
80.93* 110.55 59.10 58.70 46.46* 39.77 83.35
57.27 99.00 80.65 71.52 ' 43.38 104.82
113.52 61.85 60.73 92.22
= 47.98* 46.27 -
73.94 96.15 80.65 76.92 108.93
74.88 118.08 66.09 . 54.12 101.79
—— 64.56 50.99* :
81.97 94.79 83.33 81.70 112.74
37.86* 57.30 56.24 99.73 54.78 92.45
71.43 75.76 73.53 88.50 70.42 (92.59)
s3.56 61.03 59.43 88.07 104.70
: 78.74 76.79 53.62 58.29 116.28
6474 64.23 62.40 84.60 61.33 123.70
: 74.13 79.37 82.78 78.13 127.40
£9.29 62.14 60.17 78.94 59.10 160.57
. 70.42 76.92 79.37 74.63 141.24
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£ £54 Ref.
‘ e 5532 $41413)
1 2 3 4 3 6 !

17775 0.254 0.046 a 23:2?
1797 0.247 0.057 | a 2(3)32
181, 0.241 0.067 a :g:ﬁ
183, 0.230 0.072 a igﬁ?
is1Re 0.232 0054 | a 2(2)(5);
183Re 0.225 0.064 a ;Zé:
185Re 0.215 0.067 a :;3,;(1)
187Re 0.200 0067 | a :;:;g

as for the even-even system is given in the next column. The values of the moments of inertia
in the one-quasiparticle states are written in the columns 6-14. The theoretical values
are in the upper rows and the experimental data are in the lower rows. The experimental
values are taken in most cases from the compilation made in Ref. [2] and in the others
are obtained from the data listed in Ref. [14] using the formula (1). The values which
correspond to the ground state are underlined. In the cases when the theory predicts a differ-
ent ground state from the experimental one the moment of inertia in the theoretical ground
state is underlined by the dashed line. The asterisk indicates the case when the single-
-particle levels cross close to the Fermi surface and the adiabatic approximation may not
be valid in this case. We have assumed in this case that the effect of the quantum repulsion
of the levels makes the distance between them not smaller than 100 keV, what corresponds
on average to the lowest observed experimentally noncollective excitations of nuclei. For
discussion of the levels crossing problem confer for example Ref, [15]. The results for the
odd-N nuclei are presented in Table III.

The theoretical and experimental Coriolis decoupling parameters occurring in the
states with K = % are given in Table IV for the odd-Z nuclei and in Table V for the odd-N
nuclei. The meaning of the columns and rows description in the Tables ITI-V is similar.
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TABLE II (continued)

2 J(e%9, £59; K) [MeV-1]

ﬁz L S
$+411] Fi523] 4+411] J+1404) 2-1514] $+402] 31541]
8 9 10 11 12 13 14

66.50 57.37 58.58* 73.97 53.20% 129.29
- 62.89 68.49 74.07 68.97 136.05
6 56.40 57.64* 72.49 52.29+
69. 62.77 67.14 73.26 66.40 184.97
63.77¢ 78.48
79.39 62.51 58.48* 258.32*
66.23 71.94
54,43* 48.98*
73.51 52.87 65.89 70.01 6173 207.19
71.68 52.89
54.91 52.67 66.93 Y] 202.65
g 56.24 74.98 56.33 .
58.39 59.52 65.36 61.35 256.77
69.50 49.90
51.30 49.97 65.36 587 249.74*
! 65.12 44.00
44.55 44,17 ! 60.27 5208 212.61

Our theoretical predictions for the moments of inertia are on the average by about
25-309; smaller than the experimental values; only for the states with extremely large
moment of inertia the theoretical values are larger by about 10-159%. The theoretical
values better reproduce the experimental data for the states closer to the Fermi surface.

The Coriolis decoupling parameters evaluated in the cranking model agree reasonably
well with the experimental data except the case of the one-quasiparticle state 1/2+ [411]
where we have got the opposite sign.

3. Discussion

Our theoretical estimates of the moments of inertia are dependent on some parameters
of calculations. We will not test here the validity of the cranking model and the adiabatic
approximation in the case of the odd-4 nuclei. Such validity is an open question and a test
of it needs rather extensive computations. It seems, however, that the investigation of the
dependence of the moment of inertia on some parameters of calculation will give us some
information on the accuracy of our theoretical estimates.

The equilibrium deformation can be one of such parameters. In Fig. 1, there is plotted
the dependence of the moment of inertia of the nucleus !*°Ho on deformations in the ground
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The same as in Table II, but

g4 A Ref.
e—e | 315321 [LA-[s0s]| 315211 | $+0642) | $-(523)
1 2 3 4 5 6 7 8 9 10
iss 4730 | 83.92 57.41 | 86.90 63.86* | 23.49
Gdsy 0222 | —0.030 | d | 5650 | 8460 | 80.65 | 83.33 8361 | 9175
- b | 4247 | 9028 | 5244 | B8K0 ) ) 19.08%
Dyss 0215 | —0.025 50.76 | 9091 | 73.96 | 81.97 3 88.50
. 5447 | 42.57 7463 | 22394 | 76.12
Gdss | 0239 | —0028 | d | 400y | o304 | 6312 | 9174 | 13514 | 85.47
5224 | 3997 | 6070 | 7389 | 23389 | 75.10
9 [
1°Dyss | 0239 | 0025 | b | g5 | 7937 | go52 | 8850 | 22271 | 81.97
46.68 sagg | 7349 70.80
16 RS
1Bros 0233 | —0018 | b | o3 | 3488 | w3 | 3a0s | 35625 | 7407
55.57 | S51.01* 83.15* | 151.48 57.43*%
159, [ ——
Gdos | 0245 | —0.022 | d | 995 | 10204 | 8327 | 9900 |(136.99) | 86.21
54.65 50.69* 82.56% | 157.82 56.41*
6 [
**'Dyss 0252 | —0016 | b | 5194 | gos58 | ©172 | 8772 | 15873 | 90.09
50.92 5747 | 58.19* 77.01*
163 M
Eros 0252 | —0007 | b | o4y | 4735% | g634 | 8333 | 17604 | 3333
58.55 80.58 75.72
161Gy, | 0254 | —0011 | d | 707 o615 | 3572 | %15
58.84 77.18 344.74% | 76.19
Dysr | 0264 | ~0005 | b | 4443 93.46 | 20000 | 95.24
55.24 77.34% | 368.54* | 74.61
*¢*Eroq 0.261 0003 | b | 69093 9434 | 450.45 | 9091
59.91 79.61
165Dyse | 0.270 0008 | b | g7 50.09 6116 | 9443
58.31 48.81 60.12 | 79.75
*¢"Ergs 0.270 0016 | b | 5353 8696 | 11376 | 90.91
52.31 44.68 3820 | 78.69
**Yboy | 0.250 0012 } d | ¢993 80.65 | 123.92 | 90.09
61.57 62.15 41.58
169Er0, | 0.276 0027 | b | 5o 9091 8162 | go'es
58.75 59.65
t1yp,,, | 0270 0034 | d | 755, ©1sny | 1989 | 2612¢
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TABLE I
for odd-N rare-earth nuclei

—2—J(ts‘"l £%4; K)[MeV!])
ﬁz Rt [

241633] | 415211 | 315121 | Ti5141 | L41624) | 415100 | 315121 | 15031 | 26150
11 12 13 14 15 16 17 18 19
36 46.58 44.95
-84 74.07 ‘

; 41.89* | 39.26
29.79 78.13 83.33
44.47

40.21 84.53

43.54 | 48.44

36.38 79.37 96.24
27.70 37.99
720 6629 | 48.95*

21. 8696 | 93.46
a7 65.66 | 48.20*

214 84.75 86.21
igge | 6256 | 4389°
: 75.19 78.13
180.05* | 6392 | 41.66 6 59.07

(140.85) 9524 | 87172 | % 87.72

208.80 64.18 | 44.99 \ 72.49

(108.70) 98.04 8s.47 | 09 76.92
X 60.91* | 3830 55.74%

225.51 7937 735y | 4658 | 4399 | o

123.46 64.43 75.09 “ 61.21

107.53 9434 | 9009 | 4099 95 1 9009
130.11 62.96 73.64 59.72

113.64 89.29 ga.03 | 4439 | 4L8T | 5o

151.34 57 34 68.20 34.96 53.09

126.58 8547 | 80.00 | 7645 34.54 | go.65

131.16 65.39 67.93 87.71 64.13

119.05 84.75 82.64 | 8333 3061 | gs47

133.33 62.89 67.06 97.62* 60.00

125.00 83.33 81.87 | 79.37 3304 | 7143
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&oa £ Ref.
e—e | Fis321 |41s0s]| 3211 | $riea2) | §s23)
1 2 3 4 1 s 6 7 8 9 10

1B oo 0.276 0.038 b 3:22
173V, 03 0.270 0.044 d 3322
15500, | 0264 | 0039 | ¢ ?fﬁ
175Ybres | 0.266 0.053 | d 3‘5‘133
LTTHE, 05 0.259 0.049 | ¢ ZZ?
179W 108 0.244 0.044 | ¢ :2;13
77¥bior | 0.261 0.065 | d gg:(sg
19Hf,0, | 0.249 0.058 | ¢ Z;ﬁ
181y, oo 0.238 0056 | zggg
183W, 00 0.228 0.063 ¢ 22273;
185y, | 0.208 0063 | ¢ ‘;i ig
0syy | 0097 | 0088 | ¢ 3(1):;:

(7/2- [523]) and four excited states. The line on (¢, £,) plane in the bottom part of the figure
represents average positions of the calculated equilibrium of odd-Z nuclei investigated in
the present paper. The line denoted by e-e corresponds to the moment of inertia of the
even-even core. We can see that the moments of inertia evaluated when the odd nucleon
occupies the different one-quasiparticle state, depend in a various way on deformation
of nucleus.

As a rule the shell effects are much larger than in the case of even-even systems. The
triangles on Fig. 1 denote the values of the moments of inertia obtained at the equilibrium
points evaluated for each K, states separately. The distance between the triangle and the
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TABLE III (continued)

2

- J(e%9, £59; K) [MeV—1]

36331 | 415211 | $15121 | Z-(514) | $1624] | 1-(510) | 3-[512) | 2-[503] | LL+(615]

11 12 13 14 15 16 17 18 19
65.31 73.96 59.75 22327 | 63.67 55.51

103.06 8333 | 10000 | 78.74 | 10000 | 8696 | 75.76

215.17 66.93 76.26 | 60.40 go.0qs | 6367 | 5676

161.29 82.64 89.29 80.00 : 85.47 78.13

257.82 60.92 71.66 54.31 133.52* .

178.25 7407 | 8621 | 7092 | 7163 | 6352* | 50.53

78.35 61.713 6773 | 7215 93.56 | 62.84 56.90

(97.09) 72.99 78.74 86.21 93.46) | 86.21 83.33

76.10 60.81 61.26 66.97 92,46 58.97 50,30

87.72 74.29 72.46 7936 | 144.92 . 61.57

52.06 52.92 55.38 61.54 108.87 50.40 s

94.34 66.66 6993 | 7519 | 17241 | 53.20 38

71.94 92.43 76.56 59.75

83.76 6040 | 6939 | g139 | 3929 . 81.30 | 78.13
45.95 63.83 66.55 90.14 74.98 60.66
76.34 72.46 73.53 89.29 75.76 74.07
39.77* 61.16* | 63.13 90.35 75.45 57.84
68.49 63.29 75.19 97.07 66.23 61.73
51.31 56.25 65.44 26.59 69.82 42.51 51.33 124.08*
54.95 71.94 61.73 71.43 76.92 60.21 63.29 72.99
41.81 47.20 48.70 57.44 63.27* | 33.71* 44.08 59.87
59.88 71.43 55.87 78.74 47.39 75.76 60.98 69.93
39.73 54.59 62.93* | 13243 43.78 64.01
68.68 45.93 | 48.01 6452 | 4219 | 76.19 55.37 80.32

corresponding K™ line denotes the error we made in Table II assuming the same equilibrium
deformation for the ground and the excited states. This error is largest for the state 7/2*
and is equal to 139, typically for other cases this error is 4 times smaller. It seems that
for further more accurate calculations one has to calculate the equilibrium point of potential
energy for each excited one-quasiparticle state separately and use this deformation for
evaluation of the moment of inertia.

We have also tested how important for the magnitude of the moment of inertia is the
blocking effect of the single-particle state by the odd nucleon while solving the gap equation.
In Fig. 2 there is plotted the dependence of the moments of inertia of *6Ho (like in Fig. 1)
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TABLE 1V

The theoretical and experimental Coriolis decoupling parameters for the odd-Z rare-earth nuclei with
K = 1 in the ground or excited states

«%”'[41 1] -%“ [541]

a Qexp a Qexp
153Ey 0.89
155, 0.87
135TH 0.93
57T 0.90
159Tb 0.91
161D 0.92
1$1Ho 0.93 3.35 2.30
163Ho 0.94 3.44 2.55
165Ho 0.94 ~0.46 3.57 2.89
167Tm 0.95 -0.72 3.72 316
169Tm 0.95 —0.77 3.88 3.83
171 Tm 0.96 —0.86 4.00 3.99
LR P 0.97 —-0.71 4.04 3.90
173Lu 0.97 —0.75 4.18 4.20
175 L 0.99 —-0.85 4.38 5.10
Y770 1.00 —0.91 4.60 6.37
177Ta 1.00 —0.79 4.48 6.06
179Ta 1.03 —-0.83 4.68
181Tg 1.06 4.71
183Tg 1.08 4.64
18iRe 1.05 4.72
183Re 1.08 4.74
185Re 1.11 4.70
187Re 1.13 4.69

evaluated including the blocking effect (in BCS equation only). The magnitude of the
moment of inertia on the average is the same but the dependence on deformation much
smoother. It is due to the fact that the blocking procedure increases the relative distance
between the quasiparticle energies and decreases the magnitude of the pairing gap. The
blocking effect was not included in the formula for the moment of inertia because the excited
states obtained by the blocking procedure are not orthogonal and it complicates the cranking
procedure a lot.

The strength of the pairing interaction (G) is also a very important parameter. In the
whole paper we have used the values G fitted to the odd-even mass differences [5] and now
we would like to see how the results are sensitive to the choice of G. In Fig. 3 there is plotted
the dependence of the moment of inertia of *9°Ho in the ground and excited states on G (or
rather the ratio G to the standard value G,)). In the bottom part of the figure the resulting
gap parameter is plotted too. A similar picture but for the odd-N nucleus '7°W is drawn
in Fig. 4. It is very interesting that the moment of inertia of the odd-A system does not
always decrease, as a function of growing G, what was a rule in the case of even-even nucleus.
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TABLE V
The same as in Table IV but for odd-N nuclei
1-[521] -;-‘[510]
a Qexp a Qexp

155Gd,, 0.81
157Gdg, 0.83 0.15
139Gdgs 0.85 0.45
161Gd,, 0.87 ~0.14
157Dy, 0.83
159Dy 0.85 0.40
161Dy, 0.87 0.45
183Dy, 0.90 0.26 -0.94
165Dy 0.92 0.58 —0.14
161Fr,, 0.86
163Fry 0.89 0.50 -0.09 —0.29
165F1g9 0.91 0.56 -0.10 0.06
167Brye 0.93 0.70 -0.13 0.10
169Er 01 0.94 0.83 -0.14
7B 0a 0.94 0.58 ~0.09 0.13
169V o 0.90 0.79 —0.05
1Yh o 0.88 0.82 0.03 ~0.09
173Yb 03 0.89 0.74 0.04 0.25
175Ybies 0.88 0.76 0.07 0.18
177Ybror 0.87 0.12 0.18
175Hf 03 0.90 0.74 0.01 -0.99
Y77Hf o5 0.89 0.58 0.05
L79Hf 1 04 0.87 0.65 0.10 0.16
119 08 0.87 0.82 0.09 —0.04
181W, 07 0.84 0.48 0.13 0.58
183W 00 0.80 0.68 0.19 0.19
185W, 0.71 ] 0.98 0.27 0.12
18708, 4, 0.67 ! 0.38 0.31 0.05

It happens in the nuclei in which the contribution to the total moment of inertia coming
from the odd particle J 44 is large. The increasing pairing correlations decrease the relative
distance between the quasiparticles energies and increase the part of the moment of inertia
while the J.,., part is always the decreasing function of G. The slope of the theoretical
curves is also rather large; it means that the proper estimation of the pairing strength is im-
portant. It is seen that decreasing the magnitude of G to 899 of G, we can reproduce the
experimental data for both nuclei (except the moment of inertia in the state 7/2- [523]
for 165Ho).

The decoupling parameter @ depends more smoothly on the deformation (see Fig. 5)
except for the cases when on the Fermi surface two single-particle levels with K = 1/2
and the same parity cross. We have also to say that it would not be possible to obtain
theoretically its magnitude comparable with the experimental data without taking into
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1
3 Mev) v
B0 - E
772"
120 [ ]
M0 ]
100 |- 5
5/2° +
373- x 7/2°1633)
90| e-e 1
1727
801 gt ’
X7/27 (5]
70 xS/27 {512] E
x1/2° (5211
60 - .
S50 |- .
/7
L | .
v
5/2-
30 F i
2 L e-e |
A1 L i 1 1 7/2'
15 5
1ok An (MeV) ]
05 i 1 1 1 7]
08 09 10 1 12 .G /G
Fig. 4. The same as in Fig. 3 but for 7°W
] | | I ] ] i
2 — —
*
- T
1 "Ho — -
s T 15211
w[
0 L —
a1l a —
-2+ T 15100
| ] | ] { | |

-0.04

-002 00 002 004 006 008 g,
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account the coupling of the oscillator shells via the hexadecapole term in the Nilsson
potential. The magnitude of a depends rather weakly on the choice of the pairing forces.

At the end we would like to stress that our investigations have rather qualitative charac-
ter and it was not our aim to get the best fit to the observables. Nevertheless the theoretical
estimates obtained here with the standard set of the parameters are in pretty good agreement
with the experimental data.
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