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 2 C-F  CH3F + Ln+  LnF+ + CH3 ㊪  2  
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Ln+ + R-F

F

Ln

R

LnF+ + R

Ln+ + R-F LnF+ + RLn+ F-R Ln2+-F- R

e- harpoon

insertion elimination

(a)

(b)

0.0 

-22.63 

-5.7 

-26.25 

-10.49 



㊪ よ ┞  MCP  LnF (Ln = 
Ce, Gd, Yb) ぜ  1 

CASSCF CASPT2 
┞  MCP Ce, Gd, Yb 

オ  
 

 1 CASSCF/MCP-tzp LnF (Ln = Ce, Gd, Yb) 
 / Å  / eV 

   
Calc. Exp. b) Calc. Exp. c) 

CeF 4Δ (4f)1(6s)1(5d)1 2.077 - 4.92 5.53 
GdF 8Σ- (4f)7(6s)2 2.005, [1.942]a) 1.959 5.74, [6.39]a) 6.16±0.07 
YbF 2Σ+ (4f)14(6s)1 2.069, [2.005]a) 2.016 5.32, [6.03]a) 5.91±0.05 

a)  CASPT2/MCP-tzp PT2 ゝ  5s5p ┞ ㎲ b) Ref. [8] c) Ref. [9] 
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 3  2b ぜ

Yb+  C-F 
ぜ Yb+ 
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Ce+ Gd+  2b 
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Ce+ Gd+  ECP 
Koyanagi Ab initio 
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 2 CH3F + Ln+  LnF+ + CH3 ㊪  (in Å) MP2/MCP-tzp + cc-pVTZ  
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(b) TS (a) IM1 

(c) IM2 (d) Product (CH3 radical + Yb2+F-) 

2.046 2.070 2.342 
1.455 

1.961 2.710 

3.209 


