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41 Cgo, CsoHg, 1 Hao @CgoHgo LI JLITE R (a) Cgo; (b) CsoHjg; (¢) Hao @CgoHeo

& 1 LG H, BeXT C—C # K, Cg
] Ro_c 7F 143—1.44 A (1 A = 0.1 nm) 5 A
W, 5 Ceo 1[5, 6] #EK 1.43—1.46 AR 24, iy mE
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& h 8.26 A, CgoHj, Fl Hag@CgoHgo ¥ B %6 H
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n¥ Rc_c/A R

cn()/A Bo_upp/A DA

Cso 1.43—1.44 - - 8.26
CsoHjg 1.58 - 1.09 8.91
H20@CsoHgo 1.55—1.58 1.09 1.10 8.85

24 TR CeoHgo [Al 73 7 # AR Cgo
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ERNA AT F R 4.
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LUMO, BEBRt Eg M4 45 fE B

Vi HOMO/eV LUMO/eV Eg/eV BgleV
Cso -5.30 522 008 567.62
CsoH -4.92 -0.98 3.94 75146
Hyo@CgoHgo ~ —5.82 -0.68 514 78273

A FE, FRATI R O T A3 45 89 (1 BE B, I8k fig
B vl e T B B B 1) B)) ) 2 Fe 8 I (kinetic
stability)23). P1-543 21 HAT I, XFARYER) Cso FI6E
B 0.08 eV, Lk At AR S8 1 BEBR /MR 2 247261 ]
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A1 0.796 eVI26l I\ 2 W4, I, XFFRAE I Cso
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H1, Hao@CsoHgo H A7 B K B2 B, P LLFRATT A
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XHL, BB ZE7E 0.05 eV LLIN I BE R 1 A2 T IF
149, T8 H B 10 /I R R 1) KK BE RO, sigk R
b PEPIE, AR R A S EPE. I 2 WA,
Hoo@CgoHgo MAEZR TR JH 5 Ceo AL, B T H3FH
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wth 4.54 eV, MITE T — A JLF 22 Cso BEBRI
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T HE— W5 Hag@CgoHgo Y HL F 1 R,
P& R oK B AR 2 B Hop @CgoHgo 5% £ (DOS).
MashHT Hyo@CgoHgo 1 I, Cso ) AR 2 2%
& (TDOS), LA K& P #B Hao, 4N Heo 1Ak 7 Cso
1) Js 30 75 % & (PDOS). 7 % & & & il ik 25 %
AE 201 Gauss & IF3R1S 11, eI REh 0.19 eV.
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e AL E N AE R T L 158, B Hyg @CgoHgo
H Iy Cgo MHEMRRE, WENEERZERETH
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AR I 7E CgoHgo N HE A 3T A 75 1K1 P9 1] 43
SER R, R 12 ANTIATE 20 A C RN
WAk, JL4 60 A C J5 7 Ak &AL TE BRI &5 4
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R, IXUEB T Saunders* N AN 5 R 5 2 ) 1 A
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A H B P EOE R ZE 1) C 5719 3
HAFAE R A Y 24k, H: HOMO L34 H JR 1
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Abstract

The generalized gradient approximation based on the density functional theory is used to analyze the geometric and the electronic
properties of CgoHgo. The geometric structure research indicates that between the two possible stable isomers, the isomer with 20
hydrogens connecting 12 pentagons and the 60 others outside is more stable structure. The analyses of the energy level, the orbital
wavefunction, and the density of states of Hag @CgoHego, show that the atomic orbits of the H and C atoms have strong hybridization
on the occupied molecular orbits. The low unoccupied molecular orbital of Hag @CgoHgo is occupied mainly by the H atoms inside
the carbon cage, while the high occupied molecular orbital of Hag@CgoHgo are occupied partly by the H atoms outside the cage.
Therefore, the H atoms inside and outside the cage will play different roles in the chemical reaction involving Hoo @CgoHgo. The

H2o @CgoHeo shows the character of the closed-shell structures with no magnetic moment.

Keywords: fullerene, electronic property, density functional theory
PACS: 61.48. —C, 73.22. -, 71.15.Mb

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10974096, 11004107).

1 E-mail: yuanyb@mail.njust.edu.cn

106101-6



