


‘ Introduction '}Tﬂ: S 'fyijfh

Dipole magnet1c trans1tions in deformed nuc1e1. are not»f
well enough studied in, comparison with quadrupole electric -

ones. - The magnet1c properties of thek ground (gr) and

- rotat1ona1 bands in even—even nucle1 are 1nfluenced by the

Coriolis: adm1xtures of the states of K7=1* bands [1] he

Hexperlmental observation of the low = ly1ng collect1ve states .

‘with K —1 [2], led to’ the appearance of .. new models [3 6]

_where ‘the 1 states adm1xed by the Cor101is coup11ng are
: con51dered as.'a. g1ant angular Tesonance" (GAR) The statesk

" of GAR are- connected w1th the’ states of - the ground band by
dipole magnet1c transitlons. This fact glves rise- to the
a1ternat1ve name . of the resonance the Mi—mode. .The models

con31dering the coupllng of .the low—lylng states ‘with the -

states of GAR allow ione to descrlbe the M1

states from the B- and 7— bands to the ground band [7 '8].

In ref [5],‘the two‘—rotor model (TRM) w1th the Feshbach

,prOJectlon : operator - method [9] ‘.was developed ffor'

invest1gating .the’ propertles of the positive parity low—

" ‘lying states in_ the transuranlum nuclei. In. the present’_

. paper this model is applled to. study the: properties of the
-rare earth nuclei. The effect1ve Hamiltonlan and expressions

for the- reduced probab111ties~(of 'collectlve 'states ‘are
obtained. . 'The - calculatlons 1vare’ performed “forf “the

“164, 166,168
) Er 1sotopes.,

transitlons”

Model .

Let us consider a model where a nucleus is considered.
as two axial rotators composed of protons and neutrons- wh1ch
can move with respect to each other but have fixed centre of
masses. Internal states of each subsystem are characterized
by the conserved quantum number associated with the angular
momentum projection onto the symmetry axis of the subsystem
( K and K; ). Thus we write . Come ) "\U. :

(G IDY=K v, (LIDYy=Ky, (1)
where C and C are the unit vectors directed along the
symmetry axes of the proton and neutron components.

The relative motion of the subsystems is counteracted by.
the force, the corresponding potential of which in ‘the.

harmonic approximation is

v(e) = —%— ce® ' (2)

1

(V( 5= -8 ) = 5= C (5= -0)").

The angular variable 6 is determined by the following.
expression S _ ' AR
cos(ze) = Cé- C .

n .
Accord1ng to ref.[5], the nuclear Hamiltonian is

4 4

H=H + H .+ T + Tg » (3

where
_ 1 0 0 2 2 ' A
oo™ (At AD( Te SO+ V(O H, ()
1 o_ ,o0 . . ’ :
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‘e moment of inertia of the it
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subsystem ), I= Ip+ In‘is the

Here Al are numerical parameters (Al_ where J“1s the

h

total angular moment of the whole system and .S= Ip— In.,

The elgenfunctlons of Ho o

© with the aX1a1 symmetry, have the follow1ng form [4,5]:

w(IMkKKn) v// al+l | wKn[D;K 2 -DE D ;;x‘x_k]VQB),
16n° (148, 8 ) LI » o
k,0 K,O0 .
here K = 0 , k:Kp+'Kﬁ; k=[k-K|=0,1,2..., n=0,1,2...
S B [ 2nt - 7YE _ke1s2_-872 Lk, .2
Pen( = [ o] €<% * ety

 where Lf(ez)r;is the associated Laguerre polynomial. In the

“expression. (8)" x, ~ are the eigenfunction of the internal .

’Hamiltonian H
. int
inK)-

The elgenvalues of the operator H o are determined by .

e E(IkKKn)———— W 8 I(I+1)+ w(2n+ K + 1)+ €, gk) (9)"

The motlon of neutrons with respect to protons can be

’superlmposed w1th exsitations of B- and ¥ - bands. As ‘a .

'f result, 1n the framework of the considered model, an 1nf1n1te

number of states appears with quantum numbers k=0, K= ® —1 n

v'(gr— and @ - band ) and k=2,K=1,3; k=1,n (.7 - band ) - above

the gr-, B ~ and ¥ =vibrational bands.

The operatdr aB in (7) does not change the quantum number

k but 1nf1uences the internal nuclear state. The operators: b

and b in (6) change the’ ‘quantum number k and connect gr—-andf
B - bands with the states in 7 - band. Let us write‘downf

these operators in the f0110w1ng manner:

a ='ag |B><gr|+ aB|gr><B|

B
A
bl_ b, |7><a|+ b Ja><7 |

where ¢ =1, 2 and o =gr, B.

'kip)~

). which ‘describe the system3y-

The correspondlng elgenvalues are denoted

We are gping to consider the states” of the low - lying
bands: gr- B -(k=K=k=n=0) and 7% —(k=K=2,K=n=0).
vibrational bands.:Following ref.[5] we introduce an operatcr
P which is a projector onto the states under investigation
( P - space ):

P=Y} {IIMgr><IMgr|+|IMB><IMB|+IIM7><1M7|}
IMNN ’ *

The states with the quantum numbers (k=0, K=n=1;n)qr,
(k=0, K=K=1,n)B , (k=2, K=l<=1,n)7 and (k=2, K=3, K:i;n)7 are: -

"included. in the 'Q- space (GAR). For projected: Hamiltonian

one has:
T P ’
H = H + PT/P, : - t11) ﬂ
Here H'© , is diagonal with respect to basic wave functions
W(O); T; describes the mixture of bands in the P- space (gr-,

B- and y- bands). )
We write the following expressions for the Hamiltonians

H and H
P,Q Q,0

—_ | 7 ’ - +
HPQ =P Ho,1Q + P TB Q+ P TZ,Q = HQP -
‘ : (12)
= HQ E
QQ 0,0

" The operators in (12) describe the mixture of states from the

.P- and Q- spaces.

The total wave function is determined as a sum:

- f ¥=PY¥+QV¥=04+%

while the function ¢ is represented in the model space as
=yctor (13)

wher'eciK is the amplitudes of the mixture of” i states (in
the‘ P- space). The function o satisfies the.equation: ‘
Ro=-Eo.
We assume that energles of the low—lylng states are small
when. compared with those of the operator H 0" and that the



- expressions from ref.[5] for the m.e.
and the Feshbach formalism of the projection operators (9) as -

. ) ’ . 0 _ - : N .
,1atter. closev to HO'O—Q Ho oQ This
the

assumption.

has_ the e1genva1ues

makes = it p0551b1e to follow1ng

of R,

attain
the m.e.

expression for ..

- Rli’i (HPP)11’+ §(HPO)iJ(E_Ej)-1(HOP)jl' o (14)

where. j denotes the quantum numbers of the basic functions in
The energy E is assumed -

the Q- space (additional to I and M).
to -be equal to .the energy of the yrast-band states.
of the Hamiltonian (3)

Using

well as taking into account that in our case the B8 - band is
- much -higher than the ¥y one, we have the following expression
. for the effective Hamiltonian: ‘ ’

SN %=y

1,17

A[wlal,l.,+ Pi,l’I(I+1)] (15)
where i,i’=gr,B and 7

_ _ a2 2y 4. 2
P, =h 1A (1 I<grlag 16519 |- S-I<orin,l>|

N I w12y ] 4 2
P B_A~[1_A°(1+“ I<glag ,lar>1%)]- S-1<alp,lv>|

R L R - . I
, Pw'v—A[i—Ao‘z ]- —A-[|<gr|b2|'a'>l +|<g b, 17>] _][1- m]
- ; _ - . 2 ) . ) . _
'~PB,gr"A[<grlaB,1|B?— Ao<gr|a3’2|3>(1+n)]
o . . . 5 172
, Pgrfi=v 2 [<grlb1|7>— Ao<gr|aB,2|B><B|b2]7>][1— TCIF ]_
- : o . : 5 ‘q1s2
'JP?B.7=V'2 [<B|b1|?>—'A0n<B|aB’2|gr><gr|b2|7>][1— TTTTTj]e
A= _%fbw'ezf‘i%ythe core inertial parameter
0 0 7’07 0 " had 4
B=(A - A)D/(A+ AD, ¥ :5+n§1m % 6.543.
‘Let as introduce the following expression for  the
6

“

quadrupole electric moment operator of a nucleus [5]:

172 .
M(E2;p)= ¥ D ’ = 2
wy= z uv(n) mzv + [16n] Qo Duo(n)
where .
m;p= m_ ( lv><gr| +|gr><v| ).
Here m;v— are determined in the nuclear c.m. frame;VQS is the

internal nuclear quadrupole moment and lv>=|8>, | r>.
For the reduced probabilities of transitions between the
states in the P space one has:

B(E2 5 172 Ifgr Ilgr Ifo
( ,11K1—>Ifogr)={[——] QO[C c!c

16n gr gr 110;20+
I.K
Ifgr 11K1 IfKu I gr m._C 1t 10
+rcf c c' V. |+vz|cf 2L L __cf +
5 1) I K ;20 gr I K ;2-K
1 v vV 148 1T Y
. K.,0
v
Ifgr
I X m C ’
+ ot v v Teky 2
or — C, . ~(16)
»
vV 1+3 1 v .
K ) N v KD,O
Here m, are the parameters which can be determined using the

experimental data. -
Using the operator M(M1) from [5],
expression for the reduced m.e.

we have’the=following
of the Mi- trans1t10n between
the states from the P- space the following expression:

I » I ‘ 3 (172
1105 < () ) @)

IngK

. .
+
/ 21 1 : 1, al,il

l,l

A
— 0
A, g™ 8 = [/I (I,+1) cI fi1e1”

[ (I+1)zc

(17)

(I +1) CI 011]

(I +1) -2 C

a
7.7 1 111 I 21 1



g In order to describe 9.~ factor . for  the. P: -. space
—3/I(I+1)6C (I+1)6C1311 ‘ ~ ’ i
1,2 1’ .states, one needs an .additional parameter ——-—(q + g ), which

, is determined from the experimental data.
A : .
agr, 8~ ———<gr|aB'2|B>[n /I,(1 +1)CI [1i1- /A +1)CI 011] .

Ccalculation for the 64+166:168g, isotopes

A , ] : ' o ‘ :
=% / /1 +1)C ~ : ‘
aB:gr—v_E gr|a3»2|B>[ . (I +1)CI (st -1 1,011 ! Calculations were carried out in ‘the case of the Er

isotopés. We have used the following procedure"fbrafthé

; : <a|b, I7>[ I (I +1)-2 C11 NV WE LY CIz 11] . péfemeter determination. The inertial parame?er'Aﬂwes fiked
a7 by using the experimental value for the ground band ( I=2)

energy E:?”(z). The values of A and were determined by

<“|b |7>[ (1 +1) C / I +1)-2 C ] ; fitting -the experimental data for the energies of ¥- band
a, = - 1,0511 S , ,
7, a N 1 : states  with odd I. The metrix elements <gr|b [v>, <B|b, |v>,

where a= gr,B - : which describe the direct mixture 1n gr, B ‘and’ 7 ‘bands,

Expression for the reduced probabilities of the M1 - : influence both the spectrum and the branching ratios of “¥-
transitions (is the case of the odd states from y - band) can . transitions. They are determined from the condition of the
be written on the basis of (17) in the following manner: C best reproduction of the branching ratios -~ of  E2-

: E transitions from - band using the’ formulas A(3) 7 A(C4)!
: _ 3 2 I+2 V2 [< r (b, 7>C11K+ . .
B(Mi;x§%(l_1)x)" 16H(qp qn)‘ 2mc) 21+1){ ar [, | ~ (see ‘Appendix). The parameters. mg and m, are defined by u51ng

: ¢ ) 2 S S ‘the following expre551ons ‘ e EER ST AL
1-1K 2 I-2 I-1K CI'B’ 2 (18) ’
+<B|b,|7> g ] /1%-1 + an /23 } (c,’). = s § » _ o 2

B(Eg;28—> 0 r)-|m 205 20

“For the magnetic moment of the collective states one has o o ‘ ' »é sy v»:(%i?r
p= g (1)1 ' (19) : : B(E2;2 —> 0, ) 2|m c22 2 Ll g
‘where . : - 2 and having the experlmental data B(E2) fof 164Er [10]‘?The
: 1 1 - eIk RIK 2( f free arameters <grla >, <gr|b,[¥> and < b > were
- g (1)=,.i(qp+qn)— i—(qp—q“)‘z"cl C,r a, (20) 1 ’ p M, <gr| 8, ZIB » <g | lr BI >,
aqrqr= aB 8 = Ao . ; . defiﬁed with in the ¥° - method by fitting the experimental .
» ’ .
, f data. All the model parameters are summarized in Table 1. ,
a_ .= A [1-8/I(1I+1)] . . : A = 2
Yy, 7 Do , - 1 With the quoted above values for m and Q= 742 fm" [10]
_ A, : o we have calculated the reduced probabilities of - E2 -~
a =a = —_ <B|a IgI‘>(1+ T)) ) A . : . s ’
g,gr gr,8 2 B,2 . transitions in the ¥ - vibrational band from (16).
The calculations of the spectra for the: positive parity
172 ;
a - a = __V <gr|b > [1- z/I(I+1)] 164,166,168

gr.7= 3y.gr collective states in the cases of Er:are depicted
12 R in Figs. 1-3, respectively. At Is< 12 the reproduction of
expermental data is quite satisfactory. 6 The discrepancy

between the theory and experiment at Iz 14 found in the case -

= g <B|b, |7>[1 2/I(I+1)]



[ ‘ Table 3.
- i o 54
. ' The ratio B(E2:I,— I;r)/B(EZ;IT-—-) I;r)'for the '°*Er nucleus
B ! A o .o O Sy . AR
N o i ;
s | . . ] ) . ] experiment theory
0 . ‘ . : : i ROV I SN IR 4
: : E : LA B I [13] L 16] TRM Alaga
. ;— i ‘.: ! - . .' .
oy ; o . J oz, L2, 0000, 2.23(14) | 1.97(30).| 1.97 1.43
. r . . 5
0 R p— _ i —_— e 2. t4. 12 | 0.11(5) 0.15(3) 0.09 | .0.05
PR ’ . un _— - ) J s . 7 Cer gr i : %
’ - Es - y 3 |a |2 0.89(7) | 0.82(20) |.-0.81 0.40 . -~ ¢ =
® — - _ x) T ar qr i . e ;
‘ 4. |4, 12, 13.3(19) | 5.4(13) .| . 7.1, 2.94
. B —  — . ;-
6 — ) ) ‘ > 5, 16,0 |4, 1.45(13) 1.3(3) 1.8 0.57
‘ ' no— ' ‘ ‘ 2. {4 o 0.25¢10) | 0.30(6) 0.18 | o0.08
; x |%ae 19 +25¢10) . . .
3 n - -
. ) A
H— 12 4 A
o— _m— -
f . > .
] 10 —  — i 18—
— B — =
12 - s
21 _— Uy
6 — — g — - 3 !
 J— g () —
0 — — — — o . 14 -
- — 6 — (13) —
- = § — - _:_2‘
14 8 — . szp. theor. g R — ; 1w — . ! - —
- 2 : — B‘l'—_- 11 . __.
c ’ exp. thaor. | C2 A : ) 00—
T — . 6 — i
| R — — .
' . 4 o e
. 2. 8 —
2 — | 0 - - — )
ol g —  —— i ' 10— 7 — -
" exp. theor. 6 —m 2
exp. theor. - %
¢ % { . 2 _ :
8 — I - =
’ - 2 —
Fig.1. Comparison of the: calculated and experimental. . - ‘ )
) ’ i . a3 ) ' 164, " o 4 —
spectra of positive-parity . states for the Er.- . :
f ) S 0 0 — -
‘nucleus.
’ exp. theor.
. R i Fig.2. Comparison of the calculated and experimental’
' ‘ ~ spectra of positive-parity states for the '°°Er
b nucleus. ' ‘

12 13 ‘



The ratio B(E2:I,— I.)/B(E2;I,— I" ) for the

‘Table 4.

166

Er nucleus

experiment theory

L I L - - -

. [15] .[16] TRM ‘Alaga
2 | 20 | % 1.86(10) 1.91 1.92 1.43.
2, | 4, 1| 2,. 0.097(8) 0.063 0.091 0.05
3, | 4.1 2. 0.66(5) 0.73 0.78 0.40
37' 2, 2 . - 34.3 43.8 -
4. | 4. ]2, 5.67(45) 6.3 6.24 2.94
41, 6.0 | 450 0.26(6) 0.19 .21 [ 0.09
2. |2 |z, 64.3(70) 53.5 66. 8 -
57' 6,0 | 44 | 1-36(20) 1.52(25) 1.66 0. 57
5.1 4, 4. - 25(20) 33.7 -
6y | Sor | %ar 10.9(8) 13(7) 13.6 3.7
6, sqr 6., - 0.28(16) | 0.35 0.11
6, | 4, 4. 241(17) 220(150) | 283 - -
7 | 8, | 6,n 2.12(18) 2.5(5) 2.96 0.67
7y 51 6, - 18.8(40)| 26.9 -
8 | & | Car 18.9(45) - 318 4.17

Table 5.

The ratio B(EZ;I,—» I;r)/B(Ez;I1—4 I:r) for the Y'rr nucleus

. experiment theo
1 1’ I k4
T L 24 L L :
[17) [18] TRM - .Alaga
~21 Z'r 0'r 2.27(45) 1.79(4) 1.7; 1.43
21 f'r ?'r Oi044(22) 0.075(4) 0.076 'ofos
31 4'r Z'i 9.65(30) 0.64(4) 0.62 10.4
41 4"_ 2“. 6. J(JO) 5,27(55) 4.6 2. 24
v41 6"_ 4.|_ . 0@(4) ’ - 0.16 0. 09
51 6'r 4‘r 1.0(4) - 1.15 O.§7
61 6.r "' 10.7(?2) ' - 6.9 3.7
61 3'r 6"_ 0.19(8) - : 0.24 " ,,07.11
77 3'r G‘r 1.64(80) - 1.72 0.67‘
A
=
©
a
N 166g
3 .
2 4 . o —
6 — — 8 — —
o -— — 4=  — 77—
= = o= —
1 8 — exp. theor. " —_— —_—
2= =
B c exsp. theor.
¢
2 .
0+ 0 —— —
exp. theor.

Fig.3. Comparison of the calculated and experimental
spectra of positive-parity states for the 'S°gr.
nucleus. : ST o,

15




The multipole mixture'

‘Table 6.

coefficients for the '°‘Er nucleus

I; Ie  exp.[19] 'TRM
2 - -3.6
2‘% gr
0. 137028 :
-0.25
3 2 ;
e gr or i ;
-7, 721 -3.1
L= o]
. +0.35 - o
4 4 ~1.15_ 3 02 - 1.78
7 gr or s
> 7
~q, 8712 - 1.63
~-5.8 O
5 4 or -
4 gr 0. 01007 :
*Y-0.04 N
) +1.6
p p -1.1975" o, 1.16
7 gr or
' >3.3
+2,2
7y 6 . -6.5_ "% 1.0
-1.579 7 - 0.82
8 . 8 or - )
v . gr 12 O+m
' - *7-6.8
2 3.7 [6 .
3, y /87 > (61 4.4

16

,The'multipole ‘mixture coefficients for the

Table 7.

: Er nucleus -

I, I, experiment TRN
1 2 3 4
v _38ti4
2 2 :
7 gr Or-19+9 [20] =3.6
-38
-20*13 " 19
3 2 - : -3.3
7 gr +9
-18" [24]
+5 ‘
3 for 9 31.9 [24] -2.5
3, 2, /8/>2.6 [25] ~-2.6
1, 3, /8/=1.5(3) [25] ~-2.65
—3.3f§'g [20] -1.8
4 4 : : '
7 gr +4
~10_27 [24]
_ant3 [20]
5 4 o
7 gr -84+57 [19]1
—
-20(4) [28] ~-1.8
T I S
5, 4 /5/7;.61_0_25 [15]}. 2.2
/8/=2.1 " [26] .
17




‘Continue table 7.

L2 3 4
) -25(3) [24] .
.- ; : .
Ir -5(3) . . [19] 1.6
_+0. 35 :
« T 15 5 80 o .
6gr or T [19] -1.1
*U-2,9°
57: /8/=1.26' [26] 3.0
' g .. +0.40
/8/=1.617 " 50 [15]
. /8/=1.105 [26] =1.14. .
+17 :
69? ,_37-w,', . [19]
+5. -
-22" (241
e 0,47 oo -1.9.
T /5‘/—1.‘45_10.32 [15] :
: —8o<§<3Q [24] 1.1
gr o 41009 : ‘
, 3.17; 5. [19]
/8/>2 [24]
-0,75(20) ’ ~0.72
gr . B
- or [19]
+1.0
1.6 5. 55
-1173 [19] 1.1
gr . -
18

» o

The multipole

Table 8.

. s s 168 ’
mixture coefficients for the Er nucleus

I; Ie experiment TRM
/5/26.4 [21]
2, 2, /87229 [20]
>9.4 ,_
or . g [22] 4.4
3 ‘2 /8/=8.1 [21] -4,0
7 oo 16.5(23) . [22]
' ~4,9(3 22 -3.0 ~
3, 2 (3)  [22]
+3.7
-5.710 0 [20] 2.5
‘4 4 +00
' “or 25_13
or [22]
50 + 00
-33
/8/=1.41 [17]
K *y 5/=1.3872'9% [23] 3.3
/8/=1.38_5 71 :
p 5 /8/=1.05 [17]
? ’ /8/=1.5571:935 123 2.3
YT -0.76 :
/8/=1.92" [17]
7 6
7 7 - +1.14
/8/=1.52%5 55 [23] 3.6
8, 7, /8/=0.245  [17] . 2.5

19




Fig.4. Structure of the wave - functions of gr-, B- and 7-

bands for the 164gr nucleus.

20

Fig.5. Structure

bands for

of the wave - functions of gr-, B-

the

166

Er nucleus.

21

and y-
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Fig.6. Structure of the wave - functions of gr-,

bands for the

168

Er nucleus.
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B- and ¥-

166 168
Er

B(Mi-od-—nf1)_ 0.8 pe for =1.75 ul

at f1xed value for ©, 3 MeV Experlment [2] glves for 168Er
B(M1)= 1.75 u and'w1=>3.4 MeV. Caledlatlons in the IBM2 give.
B(M1)= 1.5 u [83. ' )

us note that the signs of 8 in Tables correspond to;

: *pr and for

Let
Steffan-Becker convention [10]. :

-We are now in -a position to make thervfollowing'
conclusions: ’ 5

1) The deviation of R17 from Alaga rule‘are is dué‘to the S
gr-—, B ) ‘ )
_2); The presence. of the GAR components

functions of B —‘and ¥— vibrational bands leads to the

and ¥ - bands mixture. )
in the wave -

Mi-transitions from these states on the. ground band
The rule of these components increases with the spin,
and. this explains the decrease of the coeffioient of
- -band‘~with
increasing angular momentum I. : :, -
exp.

“multipole mixture & in the case of ¥ -

"3) The best description of &
' lying levels. is obtained with B(M1 00 —91 1)— 0 8 u

in the case. of the low -

for 16 Er and =1.75 ug for 166158Er at f1xed value for
w = 3 MeV.
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APPENDIX A .

The state mixture leads -to the strong violation of thei“
rules of the adiabatic theory for the transition brqnchlng.'

These effects are

easilyv

the 'bands mixture ( in the P~ space)

lgriM>=|gr(K=0)IM> - &

gr, g T(I+1) |3g§fb)rn> _
;‘—VE 89r;1 I |7(K=2)IM> Ll‘; .V: : ,;;f‘
|BIM>=|B(K= 0)IM> + egr g I(I+1)‘[Qf(¥=Q)IM} -
j e (A1)
V2 8y 1 |7(K=2)IM>‘ :
|IWIM;=|W(;;=2)1M> v va T [Eyr 4 Igr(K—O)IM) + 8g IB(K—O)IM>]
wef; : .
~ V 12 A <grla, .
I = 1(1+1) [1- TT%ifT 1 . gngB‘=~‘ é .gzéas,;18>
<a|b lv> : : ‘.:‘/ -
b0,9" o =w_— . ®= 9T, B

SR LA
Using the expression for the m.e.
moment,lwhichtwere obtainedmapove,
formula: : oLt s

'<ngfﬂM(Ez)u;11$3= gf(xgo)iFHM(EZ)ﬂ7(5=2)11>'+

: [16n]1/2[ mB
B, ) QO

z'f[ -
gr.w

-v2 I 8 e <7(K z)I ﬂM(Ez)ﬂw(K—z)I > .

interpreted by using the .wave
functions of the first perturbation order in the parameter of

of " the quadrupolé
one comes to the following:

,]]Egr(K=0)IfﬂH(Eg)ﬂgr(K;O)Ilsx:’

(Az)h~:”



.. For ‘the ratio of the reduced probabilities of E2-
" transitions ‘from the ¥~ vibrational band we have

B(EIZ;Il —I )

i v fgr
RI'J‘= - P =
| B(E‘Z; Il'f_)Ifgr)
1.0 Z (0) . 1.0 Z_(2) . 1.2 2
g Cro2;2:27 z I, C oi20 z I, C 200
- 1°° e ) i’ " Vaa 177 - (A3)
1’0 ZV(O) f clfo _ 27(2) ;’ 1.2
1, 2;2-2 n 1 71,0;20 vz f 1,220 .

. Transition_branching from. 7- bands are completely determined
by two spin independent parameters

<B|b1|7> w m

=[1= 7 i6nr B
ZW(O)“[i < _ 57 7Q ]zv(z)
: .gr|b1|1> wgmw, o/ ° ,
(A4)
<gr|b_|¥> 5= Q
: ZW(Z)=-————(-3;—— Va2a / m -—@

The spin dependence of reduced transitions probabilities,
_thué calculated, coincides with that for the mixture of two
' bands having different quadrupole moments [15].

a,,The factor ‘

~

& Q 5 /-
gr, ¥ 0

‘normalizes the internaquuadrupole moment of the ¥- band.
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