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Recent experimental studies /1.2/ o8¢ 1629y have confirmed the
existence of very strong enhancement of the f-forbidden El
transition from the state with configuration 7/2[523), -5/2[523],
to the ground state and the first excited state, lzé%speﬁt}ively.

A fully analogous situation has been reported in = Tm The
Weisskopf hindrance factor of these transitions agrees with the
ones of the allowed El transitions in near odd-odd nuclei’%/,
although systematics 4/ of the Weisskopf hindrance factors of
the other forbidden El transitions yields the value ~10° times
greater.

In refs./3% the 172411, - 3{2[521],, configuration has been
assigned to the ground state of . and '2Tp,and the first
excited state has been suggested to be the first rotational mem-
ber of the ground state band. Using the known information on
energies of non-rotational states in 159,161my,  ang 159,161,
and the semiempirical relation’6/ concerning energies of odd-
odd and corresponding odd-A nuclei, one can imagine how the
energy spectrum .of the non-rotational states in 160,162 1 00ks
like. However, it seems from there that in case of the inter-
pretation mentioned above, because of a considerable energy
diluting, neither Coriolis (AK=1) nor the n-p(AK=0) interac-
tion are able to mix sufficiently the configurations to reach
the observed transition speed.

The 5/2 [402], --3/2[521], configuration violating the Cal-
lagher-Moszkowski rule has been proposed for the ground state
of 10Tm by Ekstrém et al./"‘, having assumed a small deformation
for °Tm.The value of €9=0,25 deduced in r_ef./3 has attracted
the authors to prefer the 1/2f 411], - 3/2[521], configuration
for the ground state of 160Tm.However, the results of the expe-
rimental and theoretical investigation of 16lmy performed by
Honusek’8/ show that the 5/2 [402] configuration can be assig-
ned to the 18.9 keV Ievel in '°!Tm and the deformation parameter
values are €3 = 0.22 and ¢4 = -0.027. Therefore it has been of
great interest to obtain relevant qualitative conclusions by mo-
del calculations.

Our calculations are based on the "two-quasiparticle + axial
rotor" model’%'V/. This model starts with the Hamiltonian
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h2 -~ -~ ~ A
Hopm - (Lo + 14, (1c)

where the notation of ref.’'%/ is used. The intrinmsic part in-~
volves the Woods-Saxon nuclear average field and the pairing
resi;llqﬁl interaction, parameters of which have been taker.x from
ref. .The energies and the wave functions of the rotational
states in 199:162Tm have been det?rmi(xsed by diagonalizatlion of
the Hamiltonian (1) in |IMKa>=~ Pyy®¢’' basis, where Puk and
q»(ﬁ) denote the Wigner and intrinsic wave functions, respecti-~
vely, Hi, 0P~ Ex 0. e

The intrinsic wave function ®% can be written as a product
of th%cﬁ? proton and neutron intrinsic wave functions (see
refs.’ ' ). Therefore the intrinsic matrix elements of all
operators needed can be expressed via the proton or neutron
quasiparticle matrix elements 1o,

The basis of all 14 non-rotational states up to E =500 keV
and K=2 was mixed. The inertial parameter hZ2/2J common for
.all bands involved and intrinsic eigenvalues Eg, 2 were varied
until a least=square fit to the experimental energy levels was
obtained. The mixed wave functions thus obtained were used fur-
ther to calculate reduced El, E2, and Ml transition probabili-
ties 5

The following values of the effective charges ’e(ff?) were em—
ployed: eei;‘fz) = 0,99 and 0,003 for protons and neutrons, respec-—

s E N
tively; e(ef:)=. =
ly; the values of gyromagnetic ratios 8, g¢ and gg were varied
as follows: gP"c (0.8 gl*e® g7°9 gPc(0.7,1), gf €(0.0,02)
and gpc (2 - 02, 2. 02). -

The mentioned above recipe of calculation was used to test
all acceptable interpretations of the experimental levels in
both studied nuclei. In the figure we give interpretations
which provide the best description of experimental data on the
energies and El, E2, and Ml transitions. The corresponding re-
sults of the E2,E1, and M1 transition probability calculations
are given in tables 1,2.

In the empirical non-rotational spectrum the configuration
7/2 [404), - 3/2 [521], (the first excited level in interpreta-
tion III) lies near the ground state in both the studied nuclei.
If we take the configuration 5/2 [402], - 3/2 [521], as the
ground state, the strong Coriolis mixing between both mentioned
configurations appears and consequently the B(E2) probability
of transition from the first excited state to the ground state

2

and—-%—for protons and neutrons, respective-

The best interpretations of

Bial sty pI-elw)  ES2UH- oS the low lying levels in 160,162y,

has almost the same numerical

- : value in both interpretations

04] §- - nf on I3 . .
'—“-H—'ML: sy ozut Sl A II ?.nd III, 1n.sp1..te of the first
sl ) ; - excited state in interpretation
%M 1M52Tm _—_ IT is the second member of ground

rotational band. From the point

I I i of view of the comparison of ex-

1607, perimental and theoretical B(E2)

R and B(M1) transition probabilities
il e ey all three interpretations given
i o),  PhnlioBgl M-l in the figure are almost equiva-
lent. Question arises in compar-
ing B(El1) probabilities of tran-
sitions between levels: 4-1,
PR CITES. L TR - R i L -2 T 4‘+lf and 5+2, 5 ~»1 for 162 Tm
and '°Tm, respectively (assign-
ment of levels as in the figure).
Interpretations II and IIT violating the Gallagher—Moszkowski
rule improve the agreement with experiment as compared with the
Adam”s paper (interpretation I) nevertheless, the calculated
values remain 100 times as small as experimental ones. Calcula-
ted values of B(El) cannot be increased by including two-quasi-
particles + octupole-phonon admixtures in the intrinsic wave
function as has been proposed by Andrejtschef /!3/on the base of
Solovigv's model/!%/.In the framework of this model the selection
rule for matrix elements of dipole El operator make impossible
expressive increasing of these elements by including octupole-
phonon admixtures. Only the inclusion of dipole-phonon admixtu-
res into intrinsic wave function can influence the calculated
B(E1) values, but these admixtures are very small for low-lying
nuclear states (because the dipole states are several MeV higher
in nuclear spectrum) and are neglected in Soloviev”s model.There-
fore we pressume that a better agreement of the theory with ex-

periment in B(EI, Zg; :%) can be reached only by including

interaction of an odd neutron with an odd proton into the calcu-
lation. There are only two configurations, 7/2 [523],- 5/2 [ 642],
and 7/2 [404], - 5/3 [523], ,which can be mixed to the states 1

and 2 (see the figure) by n—p interaction. When the disagreement

of calculated and experimental B(EI, Zgg:?) values is really



B Table 1

The experimental and theoretical Elf E2 and Ml transition

probabilities in 2Tm
e) B( & L,‘”) B( o L).‘)
transition *) 4 el theor.
- I 11 111
A ' 21| 47-5% | 3.0-1]|1.0-8[57-9
4 2 B1 807 b 5 ‘04 - 1’ 1-‘ - 8 607 - 9
5 1 l1 " 1.0 bt 9 1.0 - 5 1.0 - 5
,.2ttt)
5 2 B 4.7 - 9 4.7 - 6]4.2 - 6
4 2 B 27***) 4ed - 11| 1.4 -8|6.7 -9
4 3 31 906 ) 10 301 - 9 1.6 - 10
2 1 B2 1.2 + 4 12 ¢+ 4 TT + 3]6.2 ¢+ 3
2 1 ) & 22 - 2 59 = 2 2,1 = 1]15.0 = 1

*4 +1 means the transition between 4 and 1 levels (see the
figure). '
*units used for trans.probabilities: e®.fm? , e2.tm? and ;4§
for El, E2 and Ml multipolarities, respectively.
***the values obtained from branching ratio.

a) 4.7-5 means 4.7xlO<s

; /57
b) the interpretation proposed by de Boer et al. °

-

caused by neglecting the n—p interaction, the increasing of the
energy distance between the mixed states has to diminish this

disagreement. Such a situation?®/ just occurs in our case when

the mentioned above mixing configurations lie in level spect-

rum of !Tm higher than in !62Tm (see tables 1 and 2).

*/ The only configuration 7/2 [404], - 5/2 [ 642],, which can
be mixed to the state 4(5) (see the figure), conserves its ener-
gy distance to this state in both nuclei. The other admixtures,
which can contribute to the B(El,zggg :%) probabilities and
which are mixed to the 1,2,4,5 state wave function by means of
n—p and Coriolis interaction acting step by step (second order
interaction), are negligible.

4

Table 2
The experimental and theoretical Elf E2 and Ml transition
probabilities in 69Tm
a) *) )
Ensition oL B( ¢ 1) B(tho' Ia)")
eor
i T %) ITY
4 2 B1 2,2 - 6 3.5 -8 Te8 = 5 8.9 - 6
2 B 8.8 - 7 117 |44-5 ]| a4 -5
5 2 B 6.5 ~-5 2.1 - 10} 2.5 - 8 11 - 8
5 1 Bt 1.6 = 5 1.7 - 10} 2.0 - 8 1.7 - 8
5 4 B2 8.5 + 3 3.5 + 3 3.5 ¢+ 2 3.1 + 2
s ¢ M 2.4-3 .J]10-1]31-2] 30-2
2 1 B2 1.3+ 4 13+ 4] 1.1+ 4 6.2 + 3
2 1 M1 1.6 = 2 3.0 = 2 3.1 -1 1.7 = 1
3 1 l' 07 ) 7 20 . 200 -
2.1.‘.) 3 4 9 9
5 % E 1.6-6]48-9] 2.4-9
*REREE ) 2

see description for table 1,

b : 5
)the interpretation proposed by Adam et a1/%,

The same configurations can be certainly mixed with the sta-
tes 1 and 2 in the interpretation I. However, a greater disagree-
ment of the experimental and calculated B(Elfzggg.:;) values in
the interpretation I requires a more significant effect of the
n—p interaction.

Final conclusions about the '6°:162Tm iow-lying level inter-

pretat%on can only be made upon performing calculations with the
exact inclusion of the n—P interaction.
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FoHc 3., Keacun 4. E4-83-103
?ggqgguoe Hapywexue npasuna [annarep-MowKoOBCKOro B M30TOnax
b L

AHanua IKCNEepUMEHTaNbHHIX AaHHuX 00 3HEPreTUUECKUX YPORHAX W Eﬁﬁ’ﬁé{
n Ml-nepexogax B HM3KONEWaWeM CNEKTPe B HeueTHO-HEeYeTHWX uaoTonax ' Tm
NPOBOAWTCA B paMkax mogenu ''ase xmasuuacTuus + potop''. Mpunucanue KOHGUry-
paumn 5/2 [ k02], - 3/2 [521), /wapywaoseir npasuna lannarep-Mouxosckoro/
K OCHOBHOMY COCTOAHMO oBOMX AAEp CyWwecTBEHHO YyNyuwaeT cornacue TeopeTuue-
CKUX 3HaYeHul BepoaTHocTer f -3anpeulleHHBX NepexofoB C SKCMNEPUMEHTanNbHLIMM .
PacxoxgeHue, KOTopoe ocTanoch, MOKHO, NO-BMAMMOMY, OGBLACHUTL B3aUMOAENCT-
BMEM HEUETHOrO NPOTOHa C HelTPoHOM. B peaynbTare npeanaraeTca uHTepnpeTauua
HA3KONEKaWnX COCTORHUA B OBGOMX W3OTONAX, KOTOPAR MO CPasHEHWO C NPEeaHAymuMU
WHTEPNPeTauMAMM NyuUWe ONUCHBAeT 3JKCnepuMeHTanbHue AaHHue. lpeanaraemuit cno-
co6 o6paboTKH IKCTNEPUMEHTANLHHX AaHHMX MO3BONAET M3BNEUD W3 IKCMNEPUMEHTa
UHPOPMALWI0 O UMCTO BHYTPEHHUX MOAaX ABMKEHWA AAPa, YTO ABNAETCA BakHLIM NPU
nposepKe pasHuX AREPHHX MOAenel HeuyeTHO-HeuyeTHWX AQEp.

PaGota sunonHeHa B flaGopatopun TeopeTuuecKkon Gusmxu OUAKN.

Coobuerue 06BEqUHEHHOrD MHCTUTYTa AAEPHHX MccneaosBawmi. fly6wa 1983

Hons Z., Kvasil J. £4-83-103
Possible Viaolation of the Gallagher-Moszkowski Rule in the 160.162qp,
Isotopes

Analysis of the experimental data on the energy levels and E2, El

ﬁﬂﬂ g? transition probabilities in the low-lying spectrum on odd-odd

1162y isotopes has been performed in the framework of the "two-quasi-
particle + rotor" model. The assignment of the 5/2 [ 402],-3/2 (5211,
configuration (violating the Gallagher-Moszkowski rule) to the ground state
of both nuclei appears to improve significantly agreement of the theore-
tical f-forbidden E1 transition probabilities with the experimental ones.
The left disagreement indicates inevitableness of taking the residual
interaction into account to get the more realistic description of experi-
mental data. Interpretation of low-lying levels in both studied nuclei,
which improve the description of experimental data in comparison with
previous papers, is proposed. The proposed way of theoretical interpretation
makes possible extracting the information from experiment about the intrin-
sic modes of nuclear motion and provides in such a way the data for tes-
ting the nuclear models of odd-odd nuclei.

The investigation has been performed at the Laboratory of Theoretical
Physics, JINR.
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