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Summary. — Ratios of E2-transition probabilities for the de-excitation
of levels belonging to the ground-state, beta and gamma rotational bands
in the deformed region 150 < 4 < 190 are calculated with the Davydov
model. A general good agreement with experiment is obtained.

1. — Introduection.

Recent experimental information of high-spin levels in even-even deformed
nuclei as well as of the corresponding electromagnetic transitions between
levels of different rotational bands have increased the interest for making
comparison with the theoretical prediction of current nuclear models. Since
the microscopic models at least in their present stage, do not permit such a
comparison, the use of the most refined phenomenological models is imposed (*).

The different approaches of the Davydov-Chaban model (2) have allowed

{*) Work done under the auspicies of the U.8. Army Research Office (Grant
DA-ARO-HC19-67-G0018) and The Fund for Overseas Research grant and Education,
Ine.

(**) Member of the Scientific Research Career of the Consejo Nacional de Investi-
gaciones Cientificas y Técnicas. .

(Y C. A. Heras, S. M. ABEecasis and H. E. Boscu: Phenomenological and micro-
scopic analysis of properties of even-even nuclei, Part A, Serie de Comunicaciones LR7
(1965); Part C, Serie de Comunicaciones LR9 (1966) (Dinfia, IIAE, Laboratorio de Ra-
diaciones, Buenos Aires).

(2) A. S. Davypov and A. A. CHABAN: Nucl. Phys., 20, 499 (1960).
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a successful comparison of its theoretical predictions with experimental results.
However, this model cannot be applied to some nuclides (cf. ref. (1)). Con-
sequently, the assumption emerges naturally that the agreement between
theory and experiment would be improved if the Davydov model (*)—which
implies a refinement of the former—is used.

Up to now, the theoretical predictions of this model concerning the E2-
transition probabilities have not been applied to fit any experimental data.
The aim of this work is to compute the ratios of the E2-transition probabilities
for the de-excitation of levels belonging to ground-state, beta, and gamma
rotational bands in the deformed region 150 < 4 <190 with the algorithm
proposed by Davypov and ROSTOVSKY (*).

2. — Results.

The formulas proposed by Davypov and RosTovSKY (%) have been applied
to particular cases of some rare-earth nuclides for which there is available
a meaningful group of experimental results. The ratios of the second 2% level
and the first 07 excited level with respect to the first 2% level are taken as the
parameters of the present calculations. When the energies of the former were
not experimentally known, their values were taken respectively, from the
theoretical works of Brs ¢ al. ().

In Table I the theoretical predictions of the reduced E2-transition prob-
abilities from the first 2% level to ground-state are compared with the exper-
imental data. Inspection of this Table shows that on the average the calcu-
lated values agree with the experimental data to within 20 9%,.

The results obtained for rotational and vibrational transition ratios are
presented in Table II. From these data the conclusion can be drawn that this
model gives a general good agreement with respect to the quoted ratios.

However, some points deserve special attention. Firstly, in some cases
—Ilabeled with a question mark—unphysical situations are reached. Secondly,
for the ratio B(E2;2,—4,)/B(E2; 2, —2,) the same calculated value is obtained
for all the nucleides under consideration, which in turn is in complete disagree-
ment with experiment. Finally, for high-spin levels the model seems to be
inadequate for fitting the corresponding data.

(®) A. 8. Davypov: Nuecl. Phys., 24, 682 (1961).
() A. 8. Davypov and V. S. Rostovsky: Nuecl. Phys., 60, 529 (1964).
(®) D. R. Bes, P. FEDERMAN, E. MaQuEDA and A. ZUukkr: Nuel. Phys., 65, 1
(1965).
- (®) D. R. Brs: Nucl. Phys., 49, 544 (1963).
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TaBLE 1. — E2 transitions from the first excited 2+ level to the ground state compared with
the predictions of Davydov model.

Nuclide 1?(22) ) ?(10) BB2; 2:0 = 0)/e* ‘(10_48-@4)
. Experiment | Theory

1525 m 8.93 ‘ 5.57 3.51 £ 0.10 1 1.98
1848y 17.6 134 4534040 | 3.82
BG4 8.13 | 5.54 5831010 | 204
156G 13.0 ‘ 11.98 4754013 | 374
BsGid 14.97 18.97 (?) 5104021 | 4.82
wGd | 13.6 20.3 (%) 5431040 | 516
18Dy Y L100 4.65+0.23 3.66
150Dy BETRY! 1783 | 4991022 3.90
162y TR 19.11 (2) 4681035 ¢ 449
184Dy 10.38 20.36 (%) 5644025 | 495
Ry 940 | 1356 5004018 |  4.23
166y 9.72 | 18.02 5794019 490

10sEr 10.29 I 1818 () 5.60 1018 | 4.97
10y TR 1570 6132045 | 4.70

esyh 11.22 13.15 543025 | 453

10Yh 14.63 L 15.96 () 5.76 4 0.30 4.80
12y 18.647 15.083 () 6664044 | 5.0l
iy 15.00 (%) 1737 5.91 4 0.30 5.17
wsyh | 15.49 | 1066 5.28 -+ 0.40 444
s ‘ 15.86 1284 4.51 +0.20 3.83
180Yy 1219 ‘ 11.78 4484029 3.39
182yy | 12.198 | 11.788 419+021 = 325
188YY 8.13 ‘ 14.01 (%) 4184030 | 3.0l
186y ! 5.959 12.441 3.56 - 0.15 2.82
18905 ‘u 5.61 11.23 (%) | 3.35+034 | 259
1550)5 ‘ 4.08 ‘ 11.39 2.6640.06 ' 1.92
19005 | 2.98 1 7.87 (%) 250+0.25 | 1.55

(¢) Value of the 22+ level taken from ref, (7).

(b) Value of the *0+ level taken from ref. (5).
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TaBLE II. — Vibrational and rotational ratios of Ej

Ratios 1528 1544 156G
exp 0.013 = 0.008 | 0.035-1-0.024 | 0.015+ 0.007
B(B2; 24— 0) [BE2; 2, 0) theor 0.14 0.13 0.047
exp 2.36 -+ 0.70 3.8 29
B(E2; 25~ 2,)/B(E2; 25—~ 0) thoor " 1*43
exp 0.024 4 0.007 | 0.084 1 0.040
B(E2; 2, 2,)/B(E2; 2,-> 0) theor 020 o1
exp 3.79 4 0.67 54 2.3
BE2; 2, 4,)/B(B2: 25> 2,) | oo o
exp 0.048 4 0.015 (42 3)-10-2
BE2; 2, 0) [BE2; 25~ 4,) | 40 0.39 0.39
) exp < 0.12
BE2; 45—~ 2,)[BE2; 45> 4,) | 110
: exp (84 5)-10—3
B(E2; 45— 2)|B(E2; 45> 6,) | o 0.63
exp < 0.054
B(E2; Gﬁ—> 4.}/ B(B2; 6/5" 8,) theor 0.73
exp 0.535 - 0.183 | 0.53 - 0.14 0.64 -+ 0.06
B(B2;2,~0) [BE2; 2,>2) | oo 0.46 0.44 0.52
. BB 3 o exp <0.6 0.13 +0.04
(B2:2,>4,)IBEZ: 2,~2) | g0 1.00 1.00
exp 0.90 - 0.40 17 +1.0 1.61
B2 3, 2,)|BEZ; 8, > 4) | o 1.02 0.94 1.32
exp
B(H2;3,—2)/B(E2; 3. —2
(12:3,~2)[B(B2; 3,~2,) | °
. ‘ exp 0.25 4£0.15 | (8.24 2.5)-10-¢
BlB2; 4, 2)[BUE2; 4, > 4) | o 0.035 0.01
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transitions compared with the predictions of Davydov model.

|
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166EI- IBZWT IGBEY ISGOS 1880S 19005
0.023 - 0.008
0.048
1.03 +0.08
1.43
0.029 & 0.015
0.07
0.45 -+0.02
0.39
14 +1.0
1.10
0.55 0.63 --0.04 0.563 & 0.020 0.38 0.33 0.23
0.47 0.51 0.48 0.35 0.27 0.19
0.087 0.005 -+ 0.002 0.08 -+ 0.03
1.00 1.00 1.00
1.31 4 0.10 1.14 4+ 0.11 1.56 -+ 0.04 0.50 ~0.30
1.09 1.27 1.14 0.36 0.12
22 8 7
5.01 3.93 3.88
0.171 - 0.011 0.14 -+ 0.04 0.185 + 0.005 0.11 0.07 0.026
0.057 0.11 0.07 7 9 ?
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TaBLE II (continued)

Ratios s e o
B(H2; 4, 6,)/BE2; 4, 4,) | ° "o
R(K2 — H g
> 6, ¢ theor 0.22
1 " exp
B(l2; 4, 2)|B{E2; 4, 2,) theor
B B(E2; 4,4 P
(F2;4,~2,)[Bl2:4,~4,) |
exp
B(EZ; 5, 3,)B(E2; 5, 4;) theor
1 ) exp
B(E2; 5, 6,)[BE2; 5,~4,) | 4
. | exp
B(E2; 6,—4,)/B(E2; 6,— 6,) theor
- exp
B(#2; 6, 8,)/B(E£2; 6,— 6,) theor
o exp
B(E2; 6,— 4,}|B(E2; 6, 4;) theor
N exp
B(H2; 6, 4,)[B(F2; 6, 6,) theor
w ‘ exp
B(H2;7,-5,)|B(E2; T,— 6,) theor
2. exp
B(E2; 7, 8,)/B(E2;T,— 6,) theor
. exp
B(E2;8,—~6,)/B(E2;8,—8,) theor
exp
B(E2;8,—6,)/B(E2;8,—6,) theor
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IGGEY ISZ'VV IGSEr ISBOS \l ISBOS 190()S
0.20 0.08
0.20 0.19
40 44 48
? 7 ?
1.9
34
34
8.5
1.43 + 0.05 1.0
2.41 2.21
0.0748 -+ 0.0042 0.096
0.19
0.28
88
19
3.70
59
30
2.35 +0.13 1.6
7.69 6.1
0.037 + 0.012
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Comparison of these results with those provided by the RV model (cf.
ref. (’)) indicates an approximate equivalence of the two theories in explaining
the transition ratios, although both of them exhibit discrepancies with respect
to experiment in some cases. However, the RV model appears to be more

suitable in those cases in which the Davydov model predicts unphysical
situations.

& ok ok
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Col madello di Davydov si caleolano i rapporti delle probabilita delle transizioni E2
per la diseccitazione dei livelli appartenenti alle bande rotazionali beta, gamma e dello

stato fondamentale nella regione deformata 150 < A < 190. 81 ottiene un buon accordo
generale con i risultati sperimentali.

(*) Traduzione a cura della Redazione.

Bepostnoctn E2 nepexonos B Moxesn Jlasbigosa.

Pestome (*). — B momerm /IaBeInoBa BBIYHCISIOTCA OTHOINGHHS BeposiTHOCTeH L2
MEPEXONOB I IeBO30YXKIECHHBIX YPOBHEM, IPHUHANNEKAIHX OCHOBHOMY COCTOSHHIO,
B- m y-BpamaTelbHBIM HONOcaM B HedopMupoBanHoit obmactu 150<C 4 < 190. Habro-
aeTCsa XOpOoUlee COTVIACHE C IKCIePHMEHTOM.

(*) ITepesedeno pedaryueii.



