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1. To ueucribe the siruclure complication with increac-
ing excitation enerp;y and to clear up general repulurities of
intermediate and highly exciled slates 4 mcdel 13 ased, tmeed
on the account of the quasiparticle-phonon inteructiogﬂyNthin
the framework of such a model in corder to eclve the gystem ol
equationa it is necessary to dimyaonalize natrices of lhe rank
104 and higher. This fact forces us (o uppl. tae arrcraximate
methcds of golving. In ref./1/ rou h upproximat:cn is uged
which takes into account nnly coherent terms. In this approexi-
wation tnere appear superfluous voiulions, whicu are nardly
gepurable from the true ones. In ref./?/ an approx.mate metnca
of gelving tne system of cquaticns 1u supgestced whicn takes
into accounl all the coherent terms and pole non-coherent
terme. In this case we have no nuperfllucus solut:ona, The wp-
proximate mctanod developed in/z/ is ubed lH/B/ for tnc case of
duully even deformed nuclel, anc in/4/ it is clarified and
used !or more complicateo cases of odd-4 deforted nuclei.

The approximate metnud/z/ waz uged in/D‘b/{or study ing,
the structere of odd-A deformed nuclei. These investipgationg
nhave phown, firatly, that the apprcx.male method mentioned
above is upeful for the study of tie structure of states, se-
condly, that this method requires to be improved as it overea-
timates contribution to the secular equation frow lhe gseparat-
ed pole.

The aoim of the present paper is to develop a new 9pproxi-
mate method of solving the equatirns of the model, free from

the shortcomings cf the former methods. The new approximetlion



contains no superfluous sclutions and speciml separation of
some polea among all the other poles. The new method is made
for the case of odd-A deformed nucleus, simultareously conai-

dering several one-quagipaiticle components.

2, The model Hamiltonian is taken t0 comprise an average
field deacribed by the potential, interactions leading to su-
perconducting pairing correlations and multipole-multipole in-
teractions, All the parameters were fixed earlier in studying
tne low-lying states of nuclei. Taking into account the secular
equations for determining the phonon energies ‘v (where ¢
denotes A M) is the number of the secular equetion

root), the appropriate part of the Hamiltonian can be written

in the form: P
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B('r{;‘) = Z’)’;,r')‘” or 2;’73’.:-’\7-77 .

Hlere the following n,otations are used; /;»}’)is the matrix
element of the multipole moment operator /‘/4 H 0; N K is
the phconon creatinn operator and its characteristic (see
(8.67) in/7/); ,. is the quasiparticle creation operator,
Eevl = Vm F¢v/ is the mingle-particle energy,

¢ is the correlation function, A is the chemicel peten-
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tial, u, ° @ s el 1*/‘;" (76) denotes  the



sel of quantum numbers of the single-particle state, T =11,

The wave function of the non-rotational state ol odd-aA
deformed nucleua is writien in Lhe form:
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is the wave function of the ground =tate of tne
)

where (t
ia the number of thne plate,

doubly even nucleug; ¢

G:=vtt: . The wave function (2) differs fr.m

e 1,257

es it takes into account several one-particle com-

ponents V.
tiow we calculate the average value [f, over the state (23
snd oy means of the vartational principle obtatn the followinag

system of equations:
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Here the following notations are used; ?‘ is the energy of

the non-rotational otate , P] = £V - W, p, = Elriredy -
3
are the fundamental poles,
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where multipliers & ::11, S: =+1 are defined in/e/.
Consider the system of /4 equations
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where K./has the form of (8). The determinant of this sysg~

tem way be represented in the form:

INEET) P Kemsl K”"l,"/J
A L2 Ta. N :‘2. Kireel Nonplo o

o -1, (10)
kood! Kr:4"
1
/\“';“ ) !({vffi‘.)} a, A?A, (!4

The determinants of the first order and higher due to their
gpecial form consisi of non-coherent terms, containing only
first-order poles but no second-order poles and higher. In the
theory of nucleus one, first of all, deals with the coherent
terms, thus in eq.{(10) it I~ possible to limit oneself only
to the first two terms, i.e.,the determinant and the solution

of the syotem (9) may be approximately given in the form:

5= Kewa
a= L~ 2T (1)
X, =
(12)
or in the more exact form:
1 ) ZK"""’)% !
X = — -
n &, " Kin'n) (12")
Rk

We return to the solution of the system of equations (7).



Using the exact equation (10). the determinant of the oystem
of equations (7) after sowe traneformations may b- represented

in the form:
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where the coefficients f?, N /4]. . /4,. , being the sum of
the determinants ¢f varioue ranks from 1 to 4\; , are inde-
pendent of 7 . It follows from (13) thgt the secular equa-
tion
ary)=¢ (14)
has only first-order pcles.
#e take an advarntage of eq.{11) for determining the

energies 7,- . e get an approximate secular eq. in the form:
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To find the explicit form of the functions [ o B
we separate one single~particle state, dennted as /0, and

Tewrite eq. 3) is:
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Then, the exact wolution of the system for the coefficients
c, er‘ , /' of wave function (2) may be written in & ge-

neral form es in (13) for the determinant 4 of the system

of equations. For example, for .D/' we get:
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Analogous expressions we obtain for (7, = and /;_ . Yet, we
uge the mpproximation, having sllowed to obtain an approximate

golution (12):
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Tnen, l'rom equations (4), (9) and (b) we have:
‘ - /
(19)
7 (20)
e .
Tr‘ ) 1
(21)

I (0} p-n

‘5 . h s
Tue detailed study or‘fragmentatiun hag been made within the

franework of the former model with the wave function of the

t,oe (2), in which fb 20 , and only one single-particle
uLuLePhaB been considered. In thig case the single-particle

. Late fraymentation is described by the function:

b — (22)
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37 coumparing [; in the form (21) and (22) it is seen, that
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lue expression in the rorm (21) is a natural generalization of

a simple case, nrovided by eq.(22).

Une has every reason to consider the approximate method

of' treating quasiparticle-phonon interaction to be ugeful for

clearing up general repgularities of fragmentation of the single-

pariticle states, hence for the description of the structure of

intermediate and highly exited states of complex nuclei in the

language of various etrenzth functions.



The authors ure grateful tn ".!!. lcrclubov fer

interesting discussions.
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