Korean ]. Cryst., Vol.2, P.27~31, 1991
(X W)

HIAEH ZEIMo| o8t C,2l C, o
TZ= H ol X|of] 2tet AlZ2f|o]M

o & #
olsihslm 242}

Simulation of the Geometries and Energies of |
C.. and C,, based on a Semiempirical Potential

Chong Mu Lee
Department of Metallurgical Engineering, Inha University

2

o} 713 Utk A FEE ab initio B2 (%3}

[os]
A9 ol olshed 1 P27} Alare vt ot

HAY A Tersoff LS ALE3 lattice stati-
cs AlgE o] A Bl a2y el 9|3l Cyuol Cop fullerenes
o] F+z¢ AYAE FaPth. 2 AFHE ab initio
AL Aot & 4= shgloh

Abstract

The geometries and energyies of Cy4 and Cy, fulle-
renes have been calculated by the lattice statics simu-
lation technique based on a semiempirical Tersoff

potential.  The simulation results results agree well
with ab’ initio calculations.
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F 1. &aA¢] HF Tersoff potential WAHFE

AeV) 1.3936E3
B(eV) 3.4674E2
A(A™H 3.4879E0
A(A™ 2.2119E0
a 0

B 1.5724E-7
n 7.2751E-1
c 3.8049E4
d 4.3484E0
h —5.7058E~1
Ax(A™ 2.2119E0
R(A) 1.95
D(A) 1.15
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-3 3. Tersoff potential & A3t} 73 Cyy fullerene T2 A €]
% AR5 HH

X Y Z
1 0.0402759 -1.5278265 1.8996806
2 -1.3432763 -0.7290321 1.8996805
3 1.3029984 -0.7987938 1.8996807
4 -1.3432759 0.7290341 1.8996801
5 1.3029986 0.7987946 1.8996821
6 0.0402766 1.5278279 1.8996813
7 —0.4209088 —2.3266203 0.5952527
8 -1.8044615 -1.5278261 0.5952531
9 2.2253667 -0.7987959 0.5952529
10 2.2253666 0.7987932 0.5952542
1 -1.8044603 1.5278277 0.5952520
12 -0.4209071 2.3266211 0.5952527
13 0.4209054 —2.3266204 —0.5952534
14 1.8044588 -1.5278275 -0.5952530
15 —2.2253690 —0.7987941 -0.5952528
16 —2.2253674 0.7987951 —0.5952538
17 1.8044605 1.5278263 -0.5952517
18 0.4209078 2.3266205 -0.5952529
19 -0.0402793 -1.5278261 -1.8996811
20 -1.3030010 —0.7987924 -1.8996807
21 1.3432737 —0.7290329 -1.8996802
22 | -1.3029998 0.7987961 -1.8996821
23 1.3432746 0.7290333 -1.8996797
24- 0.0402773 1.5278282 -1.8996816
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Statics method ab initio Golebiewski self- ab initio
CEHAaY employing SCF calculation consistent Huckel SCF calculation
Tersoff potential at the STO-3G level calulation in PPP method
Tyco 1.460 A 1.376 A 1.403 A 1.398 A
Tyco) 1.502A 1.465A 14347 1.439A
Energy (Ag state)
per atom —6.730 eV —6.84 eV
Total Energy
of Cy —403.82 eV —410.4 eV
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B 5. Tersoff potential & AHE3a] 7§ Cy fullerene TEoIAM Q) 2+ AzME FHHE

X Y , Z X Y Z }
1 0.0120594 -1.4812592 3.3742185 31 —0.6821192 -3.6119884 —0.2605456
2 | -1.2888382 -0.7301857 3.3742184 2 1.8173813 -3.1477968 -0.6067156
3 1.2767780 -0.7510736 3.3742185 33 -2.7870142 -2.3967267 ~0.2605467
4 | -1.2888382 0.7301857 3.3742184 34 3.4691333 -1.2152617 -0.2605462
5 1.2767780 0.7510736 3.3742185 35 -3.6347626 0.0000000 —0.6067160
6 0.0120594 1.4812592 3.3742185 36 3.4691333 1.2152617 —0.2605462
7 |  -0.1535734 —2.6965225 2.5069560 37 | -2.7870142 2.3967267 —0.2605467
8 | -2.2584706 -1.2152629 2.5069558 38 1.8173813 3.1477968 -0.6067156
9 2.4120435 -1.4812595 2.5069560 39 | -0.6821192 3.6119884 -0.2605465
10 | -2.2584706 1.4812595 2.5069558 40 | -0.9501196 -3.1478041 -1.6638119
11 2.4120435 1.2152629 2.5069560 41 1.5568363 ~2.6965194 ~1.9709545
12 -0.1535734 2.6965225 2.5069560 42 -2.2510183 ~2.3967299 -1.6638121
13 0.9501196 -3.1478041 1.6638119 43 3.2011383 —0.7510743 -1.6638116
14 | -1.5568363 -2.6965194 1.9709545 -3.1136722 0.0000000 ~1.9709549
15 2.2510183 -2.3967299 1.6638121 45 3.2011383 0.7510743 ~‘1‘.§638‘116
16 | -3.2011383 -0.7510743 1.6638116 -2.2510183 2.3967299 ~1.6638121
17 3.1136722 0.0000000 1.9709549 47 1.5568363 2.6965194 ~1.9709545
18 -3.2011383 0.7510743 1.6638116 -0.9501196 3.1478041 ~1.6638119
19 2.2510183 2.3967299 1.6638121 49 0.1535734 —2.6965225 ~2.5069560
20 | -1.5568363 2.6965194 1.9709545 50 ~2.4120435 -1.2152629 ~2.5069560
21 0.9501196 3.1478041 1.6638119 51 2.2584706 -1.4812595 ~2.5069558
2 0.6821192 -3.6119884 0.2605465 52 -2.4120435 1.2152629 —2.5069560
23 -1.8173813 —3.1477968 0.6067156 53 2.2584706 1.4812595 -2.5069558
24 2.7870142 ~2.3967267 0.2605467 54 0.1535734 2.6965225 -2.5069560
25 -3.4691333 -1.2152617 0.2605462 55 -0.0120594 ~1.4812592 -3.3742185
26 3.6347626 0.0000000 0.6067160 56 -1.2767780 -0.7510736 -3.3742185
27 ~3.4691333 1.2152617 0.2605462 57 1.2888382 -0.7301857 -3.3742184
28 2.7870142 2.3967267 0.2605467 58 -1.2767780 0.7510736 "-3.3742185
29 | -1.8173813 3.1477968 0.6067156 59 1.2888382 0.7301857 -3.3742184
30 0.6821192 3.6119884 0.2605465 60 -0.0120594 1.4812592 -3.3742185
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