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 CeF4 ( 2(e) = 4(t2) = 134 –1),  [ 1 ] 

.  [ 4 ] 2(e)

4(t2)  10 –1.

 CeF4  CeCl4 -

,  [ 4 ],  (

,

).  CeBr4  CeI4.

 PC GAMESS [ 5 ]  GAMESS [ 6 ],  

 Dalton 2.0 [ 7 ]. :

—  (HF); —

(MP2  MP3); -, -, - -

 (SDTQ-MP4;  MP4); 

-

 [ 8 ] -

 (CISD+Q); -

- -

 [CCSD(T)] [ 9 ]. 

 CeF4

 (MCQDPT2) [ 10 ]. 

 CASSCF.  6 -

-  (3a1, le, 4t1)  6  (7t1,

2e, 4a1). s-

- ,  — s-, f- d- .

 (

,  F  Cl, ) . [ 11—13 ]. 

-

 [ 13 ]: (6s6p3d7f ) [4s4p2d2f ],  3111/3111/21/52. -

f- f  = 0,15. 

 31G  41G [ 11, 12 ], -

d- d = 0,8 (F), 0,75 (Cl) [ 6, 14 ], 0,389 (Br), 0,266 (I) [ 6, 15 ]. 

 b1. 

 b2  b3.  b2 —  b1, -

g- g = 0,46. 

g,

 CeX4 (X = F, Cl, Br, I)  CISD. 

b3  CeF4  CeCl4.  b2 

. g- -

: 1,15, 0,46, 0,184.  3 f- -

 0,15, 0,06, 0,024. s- p-

 0,075 (F), 0,044 (Cl), 3 d-  4,05, 1,62, 

0,65 (F)  2,35, 0,94, 0,38 (Cl), f-  1,94 (F), 1,13 

(Cl).

 CeX4,

, , -

-

 [ 16 ]. -

Si  [ 17 ]. 
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 1  

 Re(Ce—X), Å, i,
–1,

Ai, / ,  CeX4 h, / ,

 D4h

, Re 1(a1) 2(e) 3(t2) 4(t2) A3(t2) A4(t2) h

CeF4 CISD+Q/b1 2,040 615 120 569 131 814 114 105 

 CISD+Q/b2 2,033 623 122 575 133 829 111 102 

 CISD+Q/b3 2,027 623 129 567 142 873 108 107 

 CCSD(T)/b2 2,039 609 115 571 126     89 

 CCSD(T)/b3 2,036 606 122 560 134 854 123  

, * 614 3 569 4 134    

, (Ne) [ 1 ]  608  561 134    

, (Ar) [ 1 ]  601  551 133    

CeCl4 CISD+Q/b1 2,483 360   71 370   77 517   25 114 

 CISD+Q/b2 2,467 368       

 CISD+Q/b3 2,475 361   72 367   77 513   22  

 CCSD(T)/b2 2,474 353   65 373   70    

 CCSD(T)/b3 2,483 344   61 360   67 466   19  

CeBr4 CISD+Q/b1 2,639 219   45 264   52 317     7 113 

 CISD+Q/b2 2,626 222       

 CCSD(T)/b2 2,637 208   39 262   46    

CeI4 CISD+Q/b1 2,863 155   32 215   39 243     2 112 

 CISD+Q/b2 2,848 156      113 

 CCSD(T)/b2 2,874 142   26 208   31     74 
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Re(Ce—F) (Å) -

1(a1) (
–1)  CeF4 ( )  CeI4 ( ),  b2 

                                                                —

, - , 1* [ 18 ],  CCSD.  

 CISD/b2 2
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,

 [ 18 ]. , 2
0c 1 -

.
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Re(M—X) -

 CeX4  HfX4.  CISD+Q/b1 [ 21 ].  
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 2  

 CeX4

, fr frr f –f  –f  fr

CeF4 CISD+Q/b1 3,315 0,305 0,234 0,037 0,084 0,055 

 CISD+Q/b2 3,393 0,317 0,239 0,038 0,086 0,054 

 CISD+Q/b3 3,332 0,340 0,269 0,043 0,099 0,051 

 CCSD(T)/b2 3,310 0,281 0,215 0,034 0,078 0,051 

 CCSD(T)/b3 3,216 0,300 0,242 0,038 0,090 0,046 

CeCl4 CISD+Q/b1 2,192 0,157 0,206 0,036 0,062 0,051 

 CISD+Q/b3 2,178 0,170 0,207 0,037 0,060 0,045 

 CCSD(T)/b2 2,202 0,123 0,169 0,030 0,050 0,048 

 CCSD(T)/b3 2,063 0,124 0,156 0,026 0,051 0,044 

CeBr4 CISD+Q/b1 1,857 0,126 0,202 0,036 0,060 0,042 

 CCSD(T)/b2 1,794 0,075 0,154 0,028 0,044 0,040 

CeI4 CISD+Q/b1 1,531 0,090 0,191 0,034 0,053 0,035 

 CCSD(T)/b2 1,408 0,033 0,122 0,022 0,032 0,032 

. f f -

 X—Ce—X, fr fr  —  Ce—X -
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4/ . . ., -

MF4,  MP2/b1 

-
TiF4 ZrF4 CeF4 HfF4

I1(a1) 20,4 10,6 13,1 9,0 

I2(e)   5,8   3,5   2,7 2,7 

I3(t2)   0,4   0,3   1,1 0,4 

I4(t2)   2,1   1,2   2,0 0,7 

I4 /I1     0,10     0,11     0,15   0,08 
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I2 /I4 . 3). , - , -

2  CeF4  [ 1 ]. 

 4

ab initio  CeF4

(T = 1180 K)  CeCl4 (T = 1000 K) 

ab initio
CeX4 , Å GED [ 3 ] 

CISD+Q/b3 CCSD(T)/b3

CeF4 l(Ce—F) 0,074 0,003 0,073 0,074 

l(F F) 0,267 0,017 0,265 0,279 

(F F) 0,013 0,026 0,027 0,030 

Rg(Ce—F) 2,036 0,005 2,037 2,047 

Re(Ce—F) 2,025* 2,027 2,036 

CeCl4 l(Ce—Cl)  0,082 0,084 

l(Cl Cl)  0,335 0,386 

(Cl Cl)  0,038 0,049 

Rg(Ce—Cl)  2,487 2,497 

Re(Ce—Cl)  2,475 2,483 

* Rg(Ce—F)

( . ).
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 [ 3 ] 

T = 1180 K  CeF4: -

Rg(Ce—F), -

(F F)  F F, (Ce—F)  
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f3/f2  2F111 /F11, F111 F11 — -

S1(a).

F111 F11  [ 16 ]  CCSD(T)/b3. 

Rrot  [ 26 ] -

 Ce—F. Rvib Rrot

SHRINK [ 23, 24 ]. -
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