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The. expressions of the averaged correlation corrections for the energy 
of ~I �91 configurations, while considering several types of virtual 
configurations ( ~~ e~~% § ~ze~ qe~*~ -4 e N~+2 , ~~eN,-z ~zr ~~~~ 
and ~3e~"e~ +~ ~~e~ "' ~z ez ), are obtained. The effective influence of 
these configurations for isoionic sequence of triply iomized elements of 
La (4f N ) group is investigated. 

The contemporary methods, such as many-body perturbation theory, 

multiconfigurational approach etc., which allow one to take into account 

the correlation corrections, ate frequently applied only for fa~rly light 

atcms and ions. While applying these modern and powerful methods forthe 

complex spectra calculations, such as heavy ions, rare earth elements, 

che is confronted no~ only with technical problems. Nevertheless, general 

regularities of the correlation correction influence in the spectra of 

many-electrcn atoms and ions can be investigated by the simplified 

methods. 

One of such methods, prcposed by Rajnak and Wybourne E l] , allowed 

to interpret the semiempirical parameters o< , ~ , ~ etc. They 

suggested to substitute the energy difference in the expression of the 

correlation correction in the second order 

- I < ~ ~ L S  I HI  7<'(T') L S) I 2 

T j 

( 1 )  

by the energy, averaged by terms L $ . In this case the summation in 

Eq. (1) over the intermediate moments of the virtual configuration ~</ 

may be carried out analytically. ~ denotes the ccnfiguration under 

investigation. The best convergence of this method over the number of 

virtual ccnfigurations, which must be taken into accotmt, may be achieved 

by the use of the solutions of multiconfigurational Hartree-Fock-Jucys 

(HI~J) equations[2]. Howewer, the solution os these equations is difficult 

and not valid when the simplis method is used. Therefore, new trans- 

fcrmed orbitals have been proposed [3,4 ] �9 These orbitals, obtained from 
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the Hartree-l~ocE functions of ~he configuration under investigation while 

usin~ simple ~ransfor~ations 

P(n?]r) Y r  -~ ~e = r P ( ~ e l r )  , ~ � 9 1  e'-e ; 

p (n '~ . ' l r )  = jY'-~(A-r2) p(nelr)~ 
( 2 )  

are similar $o HFJ orbitals and ens~re the convergence of the method. The 
expressions of the correlation corrections for the ~~e, ~~ n z ez N2 confi- 

guration under investigation are published in C 3,4] �9 The analysis of p , 

d and f electron energy spectra [3-6] enables one ~o maintain that 

the method allows to take into account about 90-95% of correlation effects 

in compariso~ @iCh a strong multiconfigurational approach. In the same way 

%he method developed can be applied for the electron transition characte- 

ristic calcula%ions [ 7 ] , pargicularly for the so called ',forbid~en" E2 

and ~i transir 

This method allows one to investigate general regularities of corre- 

la~ion effects, ~o choose ~he configurations of great importance and then 
mix them in the strong multiconfigurational approach. 

We have tried to invesr for this purpose the average~ correlation 

corrections of several types of configurations for %he energy of configura- 

tions under investigation wigh one open shell ~~ e~~~ . The analytical exp- 

ressions of such averaged corrections have been obtained by summing up 

Eq. (I) over quantum numbers L5 , by using some results of paper [83 . When 

the virtual configurations of the types ~~ ~~es*~ ~zez ~~~*~ ~~ e, ~~§ or 

has n, le~w4-z n.zez n~. e.~ ate taken inr account the averaged correction 

the following forro : 

where 

k 

* P(kk , e~e 'e ' e3 )  e, 
k# k' 

e, k e 3 ) 

k e*tP(kk',e,e,e,e~) j 
k' ~3 

(3) 

f N,(/v,-1)/(ze~+~)(,e~ ~), 7<'=- -~ �9 
(4e ,  +2 - ~ , ) (4e ,  .4-NOl(ze,+n)(4e,.~), 
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Fig. I. Dependence of averaged correlation correction 
~-8~,~J for the energy of 4f N configuration on the 
occupation number N of 4f shell 

Respectively, for the configuration ~,3~~ r ,% ~0~ ~4 n2. ~0 z we 
obtain 

a � 9 1  = - ( 2 ~ ' , ~ + 4 ) ( # ~ ,  + 1) 2 k - , - 4  
k 

. ,~  J . I $ 

/ k  ,l 2 . . k ' 1  ~4 (~~ ( 5 ) 
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where the following notation is used : 

( 6 )  

g(~)ll ( 7 ) 
~k and (~II e / ) are generalized Slater integrals and submatrix 

elements of the spherical function operator, respectively [ 9 ] �9 Figure 1 

ill~strates the dependence of averaged correlation correction on the number 

of electrons in the 4f shell for the case of triply ionized isoionic 

sequence of La group. As follows s the Figure 1 the tole of different 

configurations, which }lave beentaken into account, changes strongly when 

the number of 4f electrons increases. These dependences ate parabolic, 

the terms in squared brackets of Eqs (3) and (5) change in magnitude only 

about few per cents along the sequence. 0s course, when the transformed 

orbitals (2) are used in the correlation calculations, several types of 

excited configurations of the same symmetry must be taken into account, 

nevertheless the character of the dependences does not change. In the iso- 

electronic study the influence of correlation effects increas@s when the 

ionization increases, but more moderately than the spectral widths, aud 

therefore, the relative role of correlation effects decreases. 
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