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;12 A C
SCF )
,M Ulliken
1 4 A H
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Czs . Cazs
, Czs@C . ,
4 A 1 Ca . , Td
2 B A . STO-3G SF
12 c ; , ;
3.71x 10 N, 1.8% 10 “nm. : Cas
CzsHs C28C'a , Cazs (1 Cs@C A
) , 1
) Ra Re Rc JRa-B A-B )
. , 3-21G , SCF ;
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1 CxHs CxC's Cx@C (nm)
C28C'4 CasHa4 Cx@C
Ra Q 27044 Q 26981 Q_25401
Re Q24245 Q24230 Q 24654
Rc Q_ 23709 Q 23836 Q 23796
Ra- 8 (ra) Q 15488 Q 15455 Q14696
Re- c(rn) Q 14122 Q 14147 Q 14331
Rc- c(rp) Q_15079 Q 15182 Q 15121
Ra-a( Rc c) Q 14120 Q 11053
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, Cas , HOM O 0.65¢v, LUMO
2 HOMO L UWMO (eV)
Cas C28C'a CasHa4 C2@C
LUMO - 27342 - 3 3442 Q 8106 - 4 7782
HOM O - 3 1056 - 7. 2180 - 7 8626 - 76912
Eg Q 3714 3 8738 8 6732 2 913
3 1 1 1
M Ulliken , CxHs ,C- H
(NBO) (NHO)
, 3 C2C's C2sH4 Cazs
@cC NHO , C2:C'4 A 9’
3
C2sC'4 CasHa C2@C
Ca- Ca Cad49%: (2s)33 3%, (2p) 66 7% | Ca51%: (29)24 3%, (Zp) 75 7% | Ca50%: (25) 33 2%, (2p) 66 8%
. Cs51%: (2s) 28 4%, (2p) 71 6% | Ce49%: (25) 28 7%, (Zp) 71 3% | Cs50%: (2s)31 0%, (Zp) 69 0%
Cs- Cc(1) [Ca49%: (25)35 3%, (2p) 64 7% | Ce50%: (2s)35 7%, (2p) 64 3% | Ce50%: (2s)34 4%, (Z)) 65 6%
(o ) Cc51%: (2s) 35 6%, (2p) 64 4% | Ce50%: (2s) 35 6%, (2p) 64 4% | Cc50%: (2s) 35 4%, (Zp) 64 6%
Cs- Cc(2) | Ce48%: (25)Q 3%, (2p)99 7% [Cs51%: (29)Q 0%, (2p) 100 00% [Cs54%: (29)Q 0%, (2p) 10Q 00%
(m ) Cc52%: (25)Q 1%, (2p) 99 9% | Cc49%: (29)Q 1%, (2p)99 9% | Cc46%: (25)Q 1%, (2p) 99 9%
Cc- Cc (2929 2%, (2p)7Q 8% (2929 0%, (2p) 71 0% (29)29 0%, (2p) 71 0%

P
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Electronic Statesand Bonding in Czs
Fullerence Studied by ab initio
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Abstract By using ab initio self-consistent- field (SCF) method, the geometry optim iza-
tions of the Czs, C2C'4, C2sHa4 and C2s@ C fullerenes are performed in Ta symmetry, then
the total-energy, electronic states and charge distribution are calculated T he stability of
clusters is detem ined w ith their binding energy. It isfound that the Czs C2sC'4 and CzsH4
clusters are stable, but Cs@C is not The energy-gap value is related w ith the bonding
statesof A -like carbons located at the cornersof T«-symmetry. It should be expected that
the hyperdianondw ith Czs base belongs to w ide-gap sam iconductorw ith gap of about 3eV.
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