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-     N - -    
N = 14. ,   14-       

(2-4%)       -    
FCI.  - ,  

,     - .  
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  " "  )(FCIE  - 
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CC) [16,17].       CCD, -    
,        

 

 
L-CCD.             

-  [18].        
,     [19]. ,       

CCD            
,     [20].         

CC.   
[18],   L-CCD  CCD,          

CID,     -
.       ,     FCI     

CC, 

 

    [16],           

.      [16],    -  
,    - -     

CID+Davidson. ,   2 

 

 - 
2-   - 

 

     -
-  .     -    

.1. 

 

 1.      ( )   
CNHN+2        

  

4 6 8 10 12 14 

MP2 0.0675 0.0695 0.0713 0.0727 0.0738 0.0747 

CID 0.1711 0.1680 0.1637 0.1591 0.1548 0.1508 

CID+Davidson

 

0.1841 0.1868 0.1865 0.1848 0.1824 0.1798 

L-CCD 0.1866 0.1929 0.1971 0.2001 0.2024 0.2042 

CCD 0.1754 0.1779 0.1792 0.1800 0.1805 0.1808 

FCI 0.1766 0.1805 0.1832 0.1852 0.1867 0.1879      

,   FCI -            

,     .1,  2      
.          

CID+Davidson,      [15].            
CCD  -

. ,    -    
CCD      corr

 

  
N ,    CCD -       

100% .          

 

 
- 

. ,       -  
CCD  ( ,     96.4%  

).      -     
CC,         - 

FCI   .

 

   

 

      

- 
(? ) N- ,   FCI  [21].     

? =1,    ? (FCI)  1     - 
.     CNHN+2     N,    

.1, 

 

? (FCI) = }045.2,820.1,624.1,453.1,305.1,177.1{ , 



. . , . . , . . , . .
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.1 ,          
. , ,      

,        
[21].   ?   , ,   

corr ,     N .       -  

 

1/
effP 2æ 1n ,  

2/Nn

  

  .         
FCI        [21].     

.1   N=4 14    Peff: 
0.9183, 0.9003, 0.9000, 0.8976.   

Peff.    effP 0.935     

 

       
-     

N=100: ? 26.             

   

   

   

 

. 2   ,        -  

  

  
,    ,  -     

. 

 

 2.   corr

 

( )    ?    

.

  

5-RAD 6-RAD 7-RAD 5,5-FULV 7,7-FULV 5,7-FULV 

corr

 

0.1609 0.1604 0.1596 0.1593 0.1701 0.1540 

? 1.443 1.546 1.642 1.429 1.693 1.451 

,       ( .

 

3),     
,      [22].

 

 3.   corr

 

( )    ?   

. 

      

corr

 

0.1343 0.1406 1.1476 1.1359 0.1502 

? 1.114 1.221 1.382 1.242 1.403 

,        -
.    ,        

-     ,       
.
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Wk - 
.    [21]  Wk    -   

,   2k- -
. , W0 

 

   , W2 

 

  -  
. .        ( .

 

4). 

 4.   Wk  2k-    CNHN+2 

N W0 W1 W2 W3 W4 W5 W6 W7 

4 0.4306

 

0.4815

 

0.0879

      

6 0.2675

 

0.4825

 

0.2263

 

0.0237

     

8 0.1652

 

0.4130

 

0.3259

 

0.0895

 

0.0063

    

10 0.1018

 

0.3258

 

0.3658

 

0.1728

 

0.0322

 

0.0017

   

12 0.0627

 

0.2444

 

0.3577

 

0.2446

 

0.0793

 

0.0109

 

0.0004  

14 0.0385

 

0.1774

 

0.3207

 

0.2895

 

0.1373

 

0.0330

 

0.00350

 

0.0001

   

      

 

      

-   
,        

,      ,  ,      
2% ,   6-     2-  4-

.   

 

       

,         
[6,8-11].        -           

. 

 

 

6.   - 

 

   

 

(   . .)     FCI   CNHN+2  

N )MO(

 

)FCI(

 

)MO(

 

)FCI(

 

4 26.16 18.90 0.174 104 1.098 104 

6 56.12 37.76 2.617 104 5.605 104 

8 98.39 61.78 1.263 105 1.809 105 

10

 

153.14 90.11 4.141 105 4.460 105 

12

 

220.13 121.94 1.081 106 0.918 106 

14

 

298.79 156.58 2.407 106 1.660 106    

 

    

-
;         

 

 )FCI()MO( ,     
N=12,      

)MO()FCI( , . .        .    -    

No ,  

  

 -
,     ,    [8-10] 

 

    
)MO(

 

   )FCI( .        

(   [8])   : ][MO =5.34  

][FCI =4.01.       

- ( . 7).     
,     ,     

,       

 

   

 

   

  

 

1.5 3 .  , , -   ,    -



. . , . . , . . , . .
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,    FCI.       -     

 
    

.  

7.   - 

 

   

 

(   . .)     FCI  12-  14- -

  

)MO(

 

)FCI(

 

)MO(

 

)FCI(

  

64.75 60.06 2.644 104 3.674 104 

6-RAD 69.80 58.84 3.642 104 5.201 104 

7-RAD 76.26 65.42 3.917 104 5.474 104 

5,7-FULV 110.03 96.51 3.546 104 9.318 104 

7,7-FULV 148.15 104.15 3.329 104 2.586 105 

 

87.02 78.38 1.359 104 3.738 104 

 

93.61 82.69 2.180 104 6.083 104 

  

    

 

-     
,    . - ,   -     

-    
,     ,     

,       ,  -    
,  .          

,     
,     .  -         

,    
-       

.   ,   -    
-   .           

 

     
-   

,    - -
,   ,        -   

FCI.
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27  2001 .

 

Kharkov University Bulletin. 2001. 532. Chemical Series. Issue 7(30). A.V.Luzanov, 
Yu.F.Pedash, A.Yu.Semenov, D.S.Konyaev. The ground state electronic properties of some 
moderate-size -systems in exact many-electron treatment. 

The computational scheme previously developed by the authors for calculating -electron correla-
tion effects within full configuration intraction method (FCI) is applied to various -conjugated systems 
with different numbers of -centers up to 14. It is shown that for 14 -center systems it is very typi-
cal that the contribution 0W

 

of lassical and non-classical covalent structures into the corresponding 

FCI-wavefunction is quite small (2-4%). In so doing 0W

 

drastically decreases by an exponential law 

with increasing the size of a -system. The computed -electron polarizabilities, especially hyperpo-
larizabilities, turn out to be very sensitive in respect to accounting for electron correlation effects. As a 
result, some fulvalenoid systems are presented as examples where a conventional MO treatment leads 
to even incorrect sign of average -hyperpolarizability.   


