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of B and N-Doped Fullerene C;, BN

Qian Xy Zhu Xiaokj Shao Zhiya

Abstract The gean etries of 17 ismers of C,, BN are optin zed at the HF /3- 21G level V brational frequency analysis

is carried out at he sane kvel to exan ne whether the optim ized structures are stabk or not The fist hypewpolarzab ik

ities of these Baners are computed at the CPHF /3—- 21G levelof the theory The results den onstrate that the substituted

positbns of B and N atoms n C;, BN, con ugated contents polarizabilities and dipolem oments of systens significan tly
affect the fist hyperpohrizab ilities of the isaners of C,, BN.
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CuBN 17 ( 1. 1 1 ., B N
C3BN ( 1 9~17) C, ,
’ B N ) C36 D 6h C34 BN Cx CI .
1 17 C,BN . (RE C, BN , AE , B
(mai diagonal elan ent of B tensor;, B3 ) B (nonmain diagonal elan ent
of B tensor, B ;) , a

Table1l The physical properties 0f17 isomers of C;,BN. (RE is rehtive energy, AE =E o~ Epouo the“ Ratio” stands for
max

he ratio of the maxin alm ain diagonal elanentofB tensor(B)13%) and maxinal nonmain diagonal elen ent

ofB tensor (BT ), anda is polarizab ility )

Cy BN B N B( x 10%, esu) RE AE u a
B Bm B B (eV) (eV) (D) (1073 mm? /atan)
1 C, 36 22604 -220.17 - 1577 397 40 212 440 536 114
2 c L3 12. 60 8 28 10.9 -65 L7 229 55 255 1.09
3 (o L2 197.05 -193.29 - 1068 —-4.0 23 123 435 7.99 1.10
4 c, 8 12 6. 97 690 -48 -34 L4 08 613 126 0.99
5 o 8 10 14. 15 13. 38 7.3 -59 L4 095 594 175 1.03
6 C, 78 1609 -1258  -09.1 - 64 L4 144 574 218 1.05
7 c, 913  80.28 7233 56.8 17.9 32 274 513 471 1. 10
8 (o 911 15327 14583  94.8 320 30 275 455 6.6l 1.10
9 C, 38 19. 58 19. 56 16.0 47 34 133 567 0.97 1.03
10 c 3 27 18. 14 14. 43 4.0 6.8 0.6 1.0l 655 189 1.02
11 C, 333 1529  -1475 4.0 SIL5 04 L2 628 201 1.02
12 C, 924 2066 11. 03 8.0 7.9 LO 136 544 239 1.07
13 c 8§27 2230 -2076 -161 -37 44 000 627 264 1.01
14 C, § 21 39.68 3807 23.4 ~1006 22 012 636 208 1.06
15 C, 633 2319 -698 -47 116 0.4 134 640 143 1.03
16 C, 627 2827 2609 83 9.2 09 103 616 197 1.04
17 c, 27,6 4109 3888 10.3 147 0.7 036 610 263 1.03
1 C3uBN s
(Ratio) 0.4~ 4.0 . 1 1~ 8 2 912 13 3 14
R atio L D-T-A R atio s ,
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