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1. To ueacr ibe the s t r u c t u r e complicat ion with i acre at:-

in,£ e x c i t a t i o n energy and to c l e a r up general r e g u l a r i t i e s ol' 

in te rmedia te and highly exc i ted s t a t e s a model i i ч.чой , Ыс*;:! 

on the account of the quas ipa r t i c l e -phonon i n t e r a c t i o n . Within 

the framework of auch a niodL'l in order to s c l v j trie o-,ateiii uf 

equat ions i t i3 песеввагу to d i a fona l i ze matr ices of the ran к 

10 and h i t l e r . This fac t forces uo to apjЛ, t ."te -irrrnxi-4ate 

methods ol' s o l v i n g . In ref . rou^h approximation i:; juca 

which takes in to account only coherent terms. In thi у approxi ­

mation tnere appear superf luous t -ojut ions , whicn are nardly 

separable from the t rue ones . In r e i . an approximate raetiioa 

of so lv ing tne system of equat ions IU ou^estf . d wiiicn taker 

in to accoun I a l l the coherent terms and pole non-coherent 

t e r n s . In t h i s case we have no nuperflucue s o l u t i o n s . The ap­

proximate mctnod developed i i j ' f c ' JS aot'd in for tnc case ol' 

duuLly even deformed n u c l e i , ал с in ' i t iu c l a r i f i e d and 

ueeci for гас re corapl ica teo cases of" odd-* deformed nucle - . 

Tnr.' approximate method wan used in ' for s tudj jn^ : 

the s t r u c t u r e of odd-Л deformed n u c l e i . These i n v e s t i g a t i o n s 

have shown, f i r s t l y , tha t the approximate method mentioned 

above IB useful for the stu'ly of tr-p s t r u c t u r e of s t a t e s , s e ­

condly, tha t t h i s method r equ i r e s to be improved as i t ove re s ­

t imates con t r i bu t i on to the s e c u l a r equat ion from the s e p a r a t ­

ed po le . 

The aim of the present paper i s to develop a new approxi­

mate method of so lv ing the equat ions of the mndn], free from 

the shortcomings of the former methods. The new approximation 
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contains no superfluous solutions and Bpecial separation of 
some poles among all the other poles. The new method is made 
for the case of odd-A deformed nucleus, simultaneously consi­
dering several one-quasipaiticle components. 

2, The model Hamiltonian i3 taken to comprise an average 
fLeld described 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 etates of nuclei. Taking into account the secular 
equations for determining the phonon energies '-̂r (where t 

denotes И '•'j , i is the number of the secular equation 
root), the appropriate part of the Hamiltonian can be written 
in the form: 4 

where • ,/ 

ilere the following notations are used; у ft-'/'Jie the matrix 
element of the multLpole moment operator / A ; U. , Л, is 
the phonon creation operator and its characteristic (see 

/7/ (Q.67) in ); c*^ is the auasiparticle creation operator, 
€(v) - ]/'сг т (tfsi-X)* £()» is the single-particle energy, 
С is the correlation function, X is the chemical poten­

tial, u„ -- u,i\- * ^S", %;-*uru, -£>lV (Vff) denotee the 
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set of quantum numbers of the single-particle utate, T =+1, 
The wave function of the non-rotational state of odd-Л 

deformed nucleus is written in Lhe form: 

(2) 

с 
where I,- ie the wave function of the ground st.ite uf tne 

doubly even nucleus; <- is the number of tne utate, 7 * i , 
C- v'tt'i * The wave function (2) differs Vi-jin '•.'.-. 1 
. •". J^.P/ B s |£ takes into account several one-phrtic-le com­
ponents V . 

Now we calculate the Hverag* value //,, ovt-r the statf (2) 

.-. nd by means of th': variational princ I pi e ?hti1n the f с 1 lo'."i >•)/* 
system of equations; 

. " , • • ? > A 

с; ^^:ЕСГЦ , 
(3) 

(4) 

We rewri 4

ие the equation (3) ao fo l lows ; 

(7) 
- ' • ' / . / ' " J " " ' 

1 ' • Г 
Here the following notationB are used; /7 io the energy of 

the non-rotational otate ч л _ ^(-г/ - c^1/ ( л - {(я* и\ - :.-Jr 

are the fundamental po le s , 

hlL'l- + \~ JhJiLL- (a) 
К (if J - Z_ ,-„;-•/. Z_ ^ -/. 
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where multipliers с, - =+1, ot =4 1 are defined in . 
Consider the system of AT equations 

.T„ * }i L Koi.xtX,.. = ~~ , (g) 

where A ; ' / ' has the form of ( b ) . The determinant of t h i s s y s ­

tem may be represented in the form: 

A' t • I- ~ a- " * - £ - / * ' - • ' ' ' A > <*W*,<4 ( 1 0 ) 

i к / ' ' /ft/ *' ( 

Tlie determinants of the f i r s t o rder and h igher due to t h e i r 

apec ia l form cons i s t of non-coherent terms, con ta in ing only 

f i r s t - o r d e r poles but no second-oi-der poles and h ighe r . In the 

theory of nucleus one, f i r s t of a l l , dea l s with the coherent 

terras, thus in eq . ( IO) i t : r? poss ib l e to l i m i t onese l f only 

to the f i r e t two terras, i . e . , t h e determinant and the s o l u t i o n 

of the ayottm (9) may be approximately given in the form: 
4__ K, n. nj_ 

( 11 ) 

( 12 ) 

(12') 

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

A = 1' 4- ч. 
•*, = У"/0-•*, = 

i>L^e-
or in the more exact form: 

Xr = 
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Using the exact equation (10). the determinant of the system 
of equations (7) after some transformatione may Ъс represented 
in the form: 

A, r~Ji_ _ г- ̂  
Д* 1- I_ f:'-7 i- '\7 -4- ^ 7 

frr-l^r"»-?- ^ "-v. 

where th& coefficients H^ , n* , rlu , being the sum of 
the determinants cf various ranks from 1 to 4. , are inde-
pendent of /7 . It follows from (13) that the secular equa­
tion 

has only first-order poles. 
tfe take an advantage of eq.(H) for determining the 

energisB 0- . We get an approximate oecular eq. in the form: 

To find the explicit form of the functions ь, , ~'# t ь 
we separate one single-particle state, denoted as P, and 
rewrite eq. ( У) is: 

Then, the exact solution of the system for the coefficients 
C. t ^-y i 6 of wave function (2) may be written in a ge­

neral form as in (13) for the determinant Л of the system 
of equations. For example, for .Dy we get: 

>--.4L . г £_.yJi-

Апа1одоиБ expressions we obtain for Cj a T l d A.' • Yet, wc. 
use the approximation, having allowed to obtain an approximate 
solution (12): 
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Or >r,_ 

lr /' >• '/ 
.1- Г-

( l u ) 

, A, „ da ' ) 

Ttii'ii, f rom e q u a t i o n y ( 4 ) , ( b ) and (b) we i i a v e : 

>7" ' ' "• / ''•• ";" d a ) 

Г< • -,~ -,; ,... Л.- л-Л— - его 

( , 

>if"(i-7rr-T' * 4 " ' : ' ' ' i - " s ' r

( z l , 
T Y"--— ; v .,'t'j- r< c' 

Ttif- detailed study of fraguientation has been made within the 
Ir-LJiework of the former model with the wave function of tne 
tJ ot? (2J, in which ^c, = (-' , and only one ain^le-particle 
и i.-iLeOhaa been considered. In this case the single-particle 
. .ate fragmentation is described by the function: 

ii.r comparing С л in the form (21 J and (22) it is seen, that 
liie expression in the form (21) is a natural generalization of 
a simple сазе, nrovided by eq.(22), 

Une haB every reason to consider the approximate method 
of treating quasiparticle-phonon interaction to be useful for 
clearing up general regularities of fragmentation of the single-
particle states, hence for the deacription of the structure of 
intermediate and highly exited states of coiaplex nuclei in the 
language of various etrength functions. 
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The authors ;tre grateful to ':.:.". :'crTlubov fcr 
interesting discussions. 
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