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An intensive study of giant, including charge-exchange, reso-
nances and analog states made it interesting to describe the
Ty giant resonances in deformed nuclei, i.e., those parts of
isovector resonances, isospine of which are by unity larger
than isospin of T, nucleus in the ground state. In the present
paper the energies and reduced excitation probabilities of the
T, giant isovector are calculated for deformed nuclei in the
rare—-earth and actinide region.

We shall perform calculations within the quasiparticle-pho-
non nuclear model /1. The model parameters are used the same
as in ref.’?/. As well as in the case of sphencal nuclei /3/
the wave function of the Ty state is written in the form of
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where the np phonon creation operator Q% ; 1is determined in
ref.’/4 » P= +1 is the p projection 31gnl\,P the operator T di-
minishes the 1sosp1n projection by unity, ¥, is the ground sta-
te wave function of doubly even nucleus with isospin T,. The

Ty state energy (1) is

Ai

€> SQMi +AEC . (2)

The phonon energies ﬂMi are found from the solutions of secu-~
lar equations given in ref. 4/ » AE_ is the Coulomb energy.
For the rare-earth nuclei the Coulomb energy is taken from
ref.’S and for the rest nuclei it is calculated by formula
AE.= 1.444(Z - 1/2) A=Y3 - 1.131,

The reduced EA-transition probability from the ground state
of a double even nucleus to a state described by the wave func-
tion (1) is

. |
B(EAS 0%, Ty, To » At To 41, T)=e” (2To + 2) .

. . /3/
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This formula holds when the effective proton and neutron char-

ges are related by e()‘)- {M)= 1. Here fM are the matrix elements
of the multipole operator between proton r and neutron s single-
particle states, lﬁ’>§“ and ¢ ¥ ! are the direct and inverse ampli-
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tudes of np phonon; their explicit form is given in ref.’/%/,
We calculate the strength functions b(El,¢) determined in
refs.’1'?/ with the averaging parameter A= 0.5 MeV

The strength functions b(El,e) of excitation of the isovec-
tor Ty giant dipole resonance in 156C'n‘l, 166gr and 238U are shown
in the figure. It is seen from this figure that the resonance
strength is distributed in the interval of 18~36 MeV for nuclei
in the rare-earth region and of 24-50 MeV for actinides. The dif-
ference between centroid energies for components of the T, reso-
nance with I"K=170 apd 171 for the rare—earth nuclei varies
from -1.5 to -1.5 MeV. For nuclei from the actinide region the
energies of the states with I"K=170 are 3.5-4 MeV higer than
of the states with I"K=171L .

The centroid energies Ey=(Z B(E1,T,,i)ey)/(2 B(E1,T,,i)

1 1

and ratios o_; (Ty)/o_ (T, where o_,; =21'. (0;7¢,), 0; (El)=

= 0.282¢; B(El)ez- fm for all calculated nuclei are presented in
the table. It is seen from the table that the centroid energies
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Strength function of El transitions with excitation of
Ty states of the dipole giant resonance in 156Gd, 166 E;
and 238 U, The dashed and dashed and dash-dotted line de-
note the transitions with I” K=1"0 and 1”1, the solid
line denotes their sum.

Table
Characteristic properties of the Ty giant dipole re-
sonance

Nucleus E_1>,Mev E>~_ﬁ< , MeV o_y (Ty) . 103

71 Li¢
15664 23.7 8.1 17
15864 23.3 7.7 - 9
1604 22.9 6.4 7
160py 23.8 7.2 1
162py 23.7 8.9 10
16"'Dy 23.5 8.7 7
164gr 24.6 9.8 12
166gy 24,2 9.4 10
168gy 24.0 ' 9.4 8
168yy, 25.0 10.0 13
236y 377 14.9 1
238y 27.9 15.1 1
238py ' 27.5 14.7 1.8
240py 27.6 14.7 )




for the rare-earth nuclei are at 23-25 MeV; and for actinides,
at 27-28 MeV. These values are larger than the centroid energy
of the Tp:resonance/z/ by 6.5-10.0 and 14.7-15.1 MeV, respec-—
tively. The value of o_; (T5) a_; (T )for the rare-earth nuclei
is 0.008-0.017, that is close to the value obtained for spheri-
cal nuclei/?. The value of this quantity for actinides is ten
times less. The values of ¢_; (T,) decrease for isotopes with
increasing A.

According to our calculations the centroid energies of the
T, giant dipole resonances in deformed nuclei lie at (24-28) MeV
and the excitation cross sections in photonuclear reactions are
essentially smaller than the excitation cross sections of the
T.giant dipole resonance.
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