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Abstract The geometries and energies of C,—
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C; clusters have been calculated using simple

semiempirical potential energy functions. The results of the calculations show that the most stable struc-

ture of the C;—C;s clusters is linear and that not only the rhombic C, but also the Y ~shaped C, have sim-

ilar energy to the linear C,
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Table 1. Paramcters of H Potential

A =1.680776 E3

a =3.996731 EO
B = —3.416321 E2
8 =2.383121 EO
Z =6.93 EO

q =5.41077 E—1
ro =5.26144 E—2

h =1.04 EO
S =1.221 E0
p =0.50 EO
oj AT T WwHorw AAY H1e vl
HFEES 713 HENAE S A &3t F82F
E9 g oA E FEFen, 2 AT
AR e ooy o WA 27 FHE 49
2 Ay a2 g Fold AA ZHst
Uz Ha3 FRE 2FEAUHAEH 0

rung EdG). o] oA Has FE
statics A| B @ol M HAaYE 71zxRso w
o] % Ao o] 43 #AAdA PEFE Alg
st Fel2Ele #7844 E(ensemble)o
U3t AR Bl AAEHZ, 2 IBE
5 FoA HduAe Fefrh AR EH.

3. &40 % HE

For HEWA Y TEdES ALgste] Al
3 A ool =gl ouAgEeith X
gy dAESEES dHd e WHe zolE
RE 4 4 Uxe] TENAH HE-AAH
t} Edoyd ‘4°]°} o} & bulkkeA A9
9l t}. Tersoff 7} At
3 TE" A “ﬂ7ﬂ FE5& ¥4 polytypes
o o dA FgE, AAYT ¥ 2o HABY

i rlo rr..

A 2E] B0 @8 AlEHlH()) 141

-

As5a 2o Bie bulkyHel RFoBH
AN ZHolth. §3, B ATFo|A Aj2o] 7
2 HER A fARsse Qo 7148
whel o] e w©A FeAESe ouiAe
TR wEo gy AAEACH

Table 2. The energies of bulk graphite and dia-
mond calculated using “H”and “T” potentials.
(units in eV /atom)

H potential T potential'®
graphite 4.572 7.351
diamond 5.045 7.371
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Table 3. The calculated geometries and binding energies of C; and C; clusters. R, 8 and E represent bond

length in angstrom, bond angle in degree, and binding energy in eV, respectively.

[_ H potential T potential ab initio experiment
R= 1.308 R= 1447
o0 E= 6.1 E= 5.17
R= 1304 R= 1.497 R= 1.278 E=13.940.29 |
E=1247 E= 870 = 12.7" E=13.7+0.2"
o—0—0 R= 1.29% )
R= 1.30™
R=1.430 R=1.752
A E=12.45 E=5.35
R,=1.447
CZ’& R.=2.564
K2 E=10.33

Table 4. The calculated geometries and binding energies of C, clusters. R, § and E represent bond length in
angstrom, bond angle in degree, and binding energy in eV, respectively.

f Cs H ptential T potentialT ab initio experiment
R,= 1.303 R,= 1.496 R,= 131
0—-0&0—0 R,= 1.299 R,= 1.550 R,= 1.28"%
R R E=18.86 E=12.31
R= 1.469 R= 1.600 R= 1.425, §=61.5"°
E=17.3Y 19.0+0.4%
8= 66.0° 6=281.9° R= 1.449, §=624"
R= 1.435, 6=61.9° ®
E=18.29 E=12.41 R= 150, #=66.1" " 19.4 +0.42
R= 1.469, §=63.9° ™
R, R,= 1317 R,= 1.454
[ R,= 1.450 R,= 1.454
R & 6= 71.7° §=120°
E=18.55 E=15.14
R= 1451 R= 1.584
H E=18.16 E=12.37
=
z R= 1.580 R= 1.837
E=17.07 E=6.58
T £ R= 1.45
R R, 2= 2.56
Ra—’: 3.59
) E=15.50
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Table 5. The calculated geomctries and binding energics of Cs clusters. R, 8 and E represent bond length in

angstrom, bond angle in degree, and binding energy in eV, respectively.

Cs H potential T potential ab initio experiment
R,= 1.303 R,= 1.496 R,= 1.271, R,= 1.275 26.51+0.4*°0
K’s R R.= 1.299 R,= 1.550 E=23.9" 26.7 40.420
kl Kl E=25.25 E=15.93 Ri= 1.277, R,= 1.280'®
Ri= 1.29, R,= 1.28'2
R= 1.431 R=1.499 R= 1.396'%
E= 24.84 E=21.52
Ri= 142 R,= 1.481 Ri= 1.463
R,= 1.317 R.= 1.477 R.;= 1.300
6= 62.3° 6,=120.6° 0,=58.5
0,=150.2° 0,=149.9° 0,=142.0° ¥
E=24.62 E=18.49
R= 1411 R= 1.692
E=10.32
E=18.06
R= 1.618 R=1.725 R=1.521"%
E=21.24 E=17.55
R,= 1.587 R,= 1.705 R,= 1.492
R,= 1.951 R.= 2.096 R.=2.115'%
E=22.00 E=13.54
Ri= 1.579 R,= 1.966 R,= 1.468
R,= 1.686 R;= 1.764 R.= 1.503
Rs= 1.715 R;= 1.764 R;= 1.628'%
E=22.09 E=10.80
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