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Abstract The stuctures of 18 Cy fullerene dervatives w ih nitogen hetewcyck are optin ized at the HF /321G kvel
V brational frequency analysis & perfomed at the sane kvel b assure whether the optin ized stuctures are stab le or not
The first hyperpolarizabilities and other physical properties of them are cakulated at the CPHF /3-21G level Results
dem onstrate that the des igned m okcules are one-dim ensional chaige transfer systems but san e properties of these mole-
cules are different fran those of the traditional D-T-A systems The substitute ( R) with acceptors and snallr frontier
otbial energy gap can effectively ncrease the firsthypermolarzability of the systans The Cy¢ fullrene derwatives w ih
nitogen hetercyck are novel non-linear optical maternk with hrge B/A\ , and good visble— transparence
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Table 1 The physical properties of the mokcules designed( AE =E 0 — Egguq M is the dipolemomenf Ratio= B, /B
a stands for pohrizability B & the first hyperpolarizability, and B /A, s the ratio of the firsthyperpo hrizab ility

xx?

and m axin un absorption waveleng th)

. B/ (B/ A w)
No R AE [V 1 /D ebye Ratio a/( A®/abm) "
(10" " esu) /(10" ¥ esu/m )
1 F 4. 23 6. 97 2.42 1. 03 261. 37 1. 15
2 Ccl 4. 20 6. 48 2.51 1. 09 297. 85
3 Br 4. 23 7. 13 2.40 1. 10 2717. 79
4 CF; 4. 17 5. 69 2.95 1. 02 338. 05 1.47
5 CN 4. 15 5. 41 3.02 1. 10 378. 16 1. 65
6 COCH,; 4. 21 7. 42 2.42 1. 02 317. 35 1.38
7 COOH 4. 19 6. 95 2.42 1. 04 330. 13 1. 46
8 NO, 4. 10 4. 89 4.56 1. 09 495. 61 2.17
9 CHO 4. 18 6. 54 2.83 1. 06 344. 52 1.52
10 CONH, 4. 21 9. 28 2.34 1. 02 302. 09 1.32
11 H 4. 28 8. 64 2.23 1. 03 226. 21 0.99
12 CH3 4. 30 9. 10 2.35 1. 00 218. 46 0.95
13 NH, 4. 35 13. 00 3.89 1. 01 184. 39 0. 60
14 OH 4. 28 9. 33 2.36 1. 02 226. 01 0.98
15 N(CH;), 4. 30 9. 01 2.19 0. 96 223. 45 0.97
16 OCH,; 4. 29 9. 74 2.41 0. 99 226. 54 0.99
17 SCH, 4.25 8. 95 2.22 1. 06 271. 31 .18
18 H 4. 23 8. 14 2.38 1. 09 279. 35 1.22
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Fig4 Correlation of B values for the designed molecules

molecules with their dipole moments
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