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and 2% are described with the help of their approximate classifica-
tion/9911912/ 41 terms of the numbvers fa of p- and Ny of ¥-vibre-
tional phonons. For the first K';ZI {-vibrationai states ny, =1, for
the second 2; n=1 and q, =1,etc., whereas for the first excited
K" =0; p -vibrational states My =1, for 03 N, =2, for O, M,
so on. In IBM the states 2: and OZ‘have almost the same two-quasipar-
ticle components as the one-phonon y - and A ~-vibrational states in
RPA. The microscopic description of ¥ - and P ~vibrational states in
IBM and QPNM is similar. A drawback of the phenomenological IBM is
that it cannot use the experimental data from (dp) and (dt) reactions
on the quasiparticle structure of phonons.

There is a strong distinction in the description of the sitruc-
ture of some states of even-even deformed nuclei in IBM and in QFNK.
In IBM the wave functions of K" =2;, 2;,..., 0;, OZ,... 4;,... con=
sist of components fn, =2, qﬁ=2, N, =1,andA=1 end have no two-quasi-
particle or one-phonon components, while in QPNE these functions con-
tain large one-phonon ( i =2, 3,...) components end have no large two-
phonon components. Within the microscopic approach in IBM account is
taken only of the smell part of two-quasiparticle states contained
in the ¥ - and‘P -vibrational phonons. In QFEM the structure of the
above states is defined by enother set of two-quasiparticle states
absent in IBM. What of these two descriptions is more correct, can be
verified by experimental data on the structure of the above states
obteined meinly from the ome- and two-nucleon transfer reactions. :
Experimental data for 158, ang 198415604/ T513-16/ 14 reguits calcu-
lated in QPNW €917/ gor 1685 ang 1584 are presented in the Table.
There are also reported the availsble data showing the value of one-
phonon components and their structure. For 168Er and 158,15 Gd the
energy and structure of ' - eand g -vibrational states are well des-
cribed by QPNM and are not listed in the Table.

Experimentally, 168Er is most thoroughly studied/13/. Rotational
bends based on states K™ =0+, OZ and 2; get much excited in the (tp)
reaction. The 163¢m (¥4) 188Er data show that OZ 1.834 MeV state has
the large two-quasiparticle configuration , Dpp411§ -411f. This
means that the wave functions of these stateé have large one-phonon
components. The state K" =4; 2.056 MeV decays into the band with K'=
=4, 1.094 MeV and according to/7/ has no large two-phonon (221,221)
components. The wave functions calculated in QPNM o1 and listed
in the Table for states of 168Er have large one-phonon components,
whereas the above states calculated in IBM/11’12/ consist of two and
three bosons, i.e.,they possess large components h, =2, ls, =2,f=1 and

$=1, etc.,and have no one-phonon components.
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Table.

Structure of some states of deformed nuclei

Nucleus experiment7’13'16 QPNM calculation6’17
v b 0 6
K" wMeV structure ue¥ structure
1685 0}  1.422 (tp) 10% of ground 1.6 202 9% *
Blate 202: nn5214 -5214 6%
oz 1.834 (tp) 2,4% o£ %round 1.9 203 96%
state :
(t%) ppA11 -411¢large 203 ppAUN ~A14F 08
25 1.848 (tp) 60% of 2* 1.7 222 98%
: groung state 222: nn5124-521% 90%
2; 1.930 ; 1.9 223 96%
4: 2.056 no large two-phonon 1.8 441 83% {221,221} 1%
. component
15854 0o} 1.452 B(E2)=19e%b? 1.8 202 96%
{pt) 23% of gr.st. 202: nn5214 -5214 69%
oz 1.743 (ta) pp4114-411jlarge 2.0 203 37%; 205 51%
: 203: ppa11t -4114 45%
47  1.380 (td) ppa1t +413¢large 1.5 441 96%
441: pp411d +413495%
47 1.920 (ép) nn5214+523blarge 1.7 442 92%
442: 5214 +523¢4 90%
15664 0% 1.168 B(E2)=15¢%07
excited in (dp) and (dt)
reactions
Oz 1.715 excited in (dt) reaction
2; 1.828
4]  1.510 pp411) +413} large
4} 1.861 (dt) nn5214 +523t large

g The phonon is denoted by 5’1 , its contribution to the wave-

function normalization is given in %, neutron nn and proton pp compo-

® nents are represented by asymptotic quantum numbers NnA (4 for K =

=A+1/2,% for K = A =1/2). -

5 In both the isotopes 158Gd and 156Gd there were experimentelly
observed three bands constructed on excited KV =0 states, and in
both the nuclei states 2"'02 and 2+03 have large B(E2)-values for tran-
sitiong into the ground states. According to the IBM calculations
715,16/ only one of the states, either 2+02 or 2%0 A has the large
B(E2)- value, but not both simultaneously. For 0; and 01 states expe-
riment gives large one-phonon components. The two-quasiparticle con-
figuration pp411+ -4114 in O, of 15804 is clearly seen in the (td )
reaction. States K" -4: and 4; in both the nuclei possess large two-
quasiparticle components pp4114¢ +413t and nn521¢ +523¢, respectively.

From the experimental data on states K =0§, Oz, 2;, 4; and 4;
presented in the Table it is clear that their wave functions contain
large one~phonon or two-quasiparticle components which are qualitati-
vely well described by.QPNM and are not reproduced by IBM. States of
this type are mlso observed in other nuclei, e.g., in Yb and Hf iso-
topes. The same concerns ) =3+ and other states. The agreement of
the IBM calculations with experimental date on energies and B(E2)-
values is not sufficient: the structure of states should be described
correctly. The states with large one-phonon components (except OZ, 2:
and 4:, with the g-boson being included) are to be removed from the
IBM calculations. The main defect of IBM, the consideration of a small
pert of the space of two-quasiparticle states, camnnot be eliminated
by an optimal choice of parameters. Note that in the spherical nuclei
states of the above considered type are higher then the two-phonon
stetes, and the contradictions mentioned have not yet been observed
there.

A further study of the structure ef even-even deformed nuc%ei

_requires experimental measurements of the coniribution of two-quasi-

particle components to the wave functions of rotational bands cons-
tructed on K1'=03,..., 2;..., 3:,..., 4;..., and other states at ener-
gies 1.5-2.5 MeV and search for two-phonon collective states.
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