














The quantity VPV =u{J u, -vp v, shows that the interaction is preferably of particle-
particle or hole-hole type, ¢p) is the quasi-particle energy, w?" is the
frequency of a phonon in the even-even nucleus, Yl()#) is the derivative of the
right-hand side of eq, 1 with respect to w?“ . From the normalization condi-
tion of ¥ (Kn) we could obtain the quantities CP and D::' . The quan-
tity C: is the probability of finding quasi-particle p in the state Y (K»),

cz(DM')zis the probability of finding quasi-particle v + phonon Api .
P pv

The interaction of quasi-particles with phonons will strongly affect states,
which are usually interpreted as y -vibrations in odd-mass nuclei. Such states
are known in 185Re and 187Re/ 8/ . The comparison of experimental and theoreti-
cal data on states with K=K -2 and K=K  +2 ( K, refers to the ground sta.
tes) in Re isotopes is given in table 2, It follows from the table that states with

K=K +2 i,es Km=! + are really y ~vibrations, The calculated energies
and B(E2) values agree well with the experiment, The energies and structure of

Ka=Y+ states are very sensitive to the value of the one-particle energy for
the 1/2+400 state, which is underestimated in our scheme., Therefore the contri-
bution of the one-quasi-particle 1/ 2+4400 state is overestimated and the energy
and B(E2) value underestimated in our calculation, However, from the calculations
and also from the analysis of the experiment, one can make the conclusion that
the first Km=Y%+ states in Re isotopes contain a large admixture of the single-
particle 1/2+400 state, This is also in accordance with the experimental value of
the decouling parameter a ., The large experimental value of B( E2) should be
connected not only with the pure collective effect, but also with other effects
(fast single-particle transition coherently added to the collective one, Coriolis
interaction etc.). Further, it follows from the calculations that another Kr w=1/2+

state with an energy 1-1.2 MeV and a large B(E2) value should exist,

Since no experimental data on collective states in odd-neutron nuclei exist
in the considered region we shall only show the main results of our calcuations,
Comparing them with future experimental data, one has to have in mind their rather
qualitative character ( the main uncertainly is connected with the single-particle

level scheme).

The 1/ 2-510 state is the ground one in nuclei with N=109, The first Kr =3/2-
state i,e, the K =K _-2 one is very low lying (of the order of 200 KeV) and
contains 90 percent of the one-quasi-particle 3/2-512 state, The next Kr=3/2 -
state has the energy 650 keV and structure close to the one- quasi——particleslz— 501
The firstKr a5/ 2- state has the energy 800 keV and contains 80-90 percent of the

5/ 2-512 state, The really collective K, 2 and K +2 states lie higher than
1 MeV in these nuclej,



The states 1/2-510 and 3/2-512 are very close to e other in nuclei

with N=111 and our model cannot decide which of them is the ground state, e
excited states with Kr =3/2- and 1f/2- and with the energy 1MeV in8%W and
800 KeV in 18 are close to collective y -vibrations. Staf wvith Km=5/2-~

and 7/ 2- have a complex structure. K7 =5/2- states with the energy 800 KeV and
1200 keV in 185W and 650 keVand 1200 keV in 18705 would contain roughly 50 per-
cent of the one-quasi-particle 5/2-512 and the collective 1f2-510+ Q‘(22) state
each, The first Kr m7[2- state is a single-particle 7/ 2- 503 one, the second and
185W) and 800keV and

Os). All of them contain the 7(2-514 and collective 3 2+ Q,(22)

third states have the energies 800 keV and 1100 keV (
950 keV ( 187
state,

The 3/2-512 state is the ground one in nuclei with N=113, The first
Kr =1/2- state with the energy 140 keV is close to the 1/2-510 one, A collec-
tive K7 =1/2- state has the energy 1MeV in 187W and 900 keV in 18905. The
first K7 =7/ 2- state is the single-particle 7/2-503 one, the second with the
energy 900 keV in 187W and 750 keV in 18905 is a mixture of the single-particle
7/ 2-514 state and of the y -vibrational state., Let us point out, that there should
be a negative splitting in this case, i.e, the energy of the collective K_ +2 state

should be less than the energy of the K -2 state.

Thus the calculations have shown, that a model with pairing and multipole-
multipole interactions can describe wel the experimental data on collective levels
in the range 176 <A X 190, The accuracy is limited mainly by a bad knowledge of

the energies and wave functions of the average field,
In conclusion we express our deep gratitude to Prof, V.G.,Soloviev for many

stimulating discussions and to AAKorneichuk, K.M,Zhele~~ova and G,Jungklaus

sen for their help with the numerical calcuations,
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