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Investigation of regularity of frequency doubling effect
in benzene derivative molecular crystals

Li Songxian, Li Jungian, Wu Wenshi, Zhow Nianzhu
(Department of Chemistry, Fuzhou University, Fuzhou)

Wu Bochang
(Fujian Institute of Matter Structures, Fuzhou)

Abstract: The dipole moments of eighteen benzene ‘derivative molecules were calculated
theoretically, and the frequency doubling properties of their crystals were predicted. These
molecular crystals have been synthesized and their frequency doubling effects and molecular
dipole moments have also been measured. The theoretically predicted frequency doubling properties
were in fair agreement with the measured values. This provides us new evidence that there is a
correlation between the frequency doubling effects and the molecular dipole moments which was
put forward by the authors some time ago.Four benzene derivatives that may become promising
frequecy doubling materials have been selected. Among them the intensities of second harmonic
efficiency of 3-MNA and 3-NBA is 7 and 2 respectively, with that of ADP taken as unity.
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Hy —1.237 —2.143 0 0.0225 —0.0278 —0.0482 0
H, 1.237 —2.143 0 0.0225 0.0278 —0.0482 0
H; 1.237 2,143 0 0.0259 0.0320 0.0555 0
Hy —38.155 0.710 0 0.2100 —0.6626 —0.1491 0
Hs —38.155 0.710 0 0.2121 —0.6692 0.1506 0
Hg —0.850 3.423 —0.534 —0.0478 0.0406 —0.1636 0.0255
H, —2.410 2.517 —0.534 0.0027 —0.0065 0.0068 —0.0014
H, —1.410 2.594 1.018 0.0603 —0.0850 0.1564 0.0614
Cy —1.390 0 0 0.2061 —0.2865 0 0
Cro 1.390 0 0 —0.1835 0.2551 0 0
Cyy —0.695 —1.204 0 —0.0334 0.0232 0.0402 0
Cy2 0.695 —1.204 0 —0.0088 0.0061 —0.0090 0
(€T —0.695 1.204 0 0.0628 —0.0436 0.0756 0
Cya 0.695 1.204 0 —0.0051 —0.0035 —0.0061 0
Cis —1.390 2.408 0 —0.0020 . 0.0028 —0.0048 0
Niyg —2.745 0 0 —0.2934 0.8054 0 0
N7 2.815 0 0 0.7252 2.0414 0 0
O1g 3.430 —1.065 0 —0.6817 —2.3382 0.7260 0
Oy 3.430 1.065 0 —0.6812 —2.3365 —0.7255 0

Siig=—8.225, Suy=0.0566, Su,=0.0855, tg—yina =L (Siz) 2+ (Suy) 3+ (Juz) 2]Y2=3.227 % 4.8=15.49 (D)
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RF4s RS # B a y s
Hy —1.237 —2.,143 0 0.0217 —0.0268 —0.0465 0
H, 1.237 —2.143 0 0.0303 0.0375 —0.0649 0
Hy —1.937 2.143 0 0.0184 —0.0228 0.0394 0
Hy —3.155 —0.710 0 0.2102 —0.6630 —0.1490 0
Hy —3.155 0.710 0 0.2103 —0.6630 0.1490 0
Hg 0.850 3.423 0.534 —0.0516 —0.0439 —0.1770  —0.0276
H; 2.410 2.517 0.534 0.0179 0.0431 0.0451 0.0096
H, 1.410 2.594 —1.018 0.0657 0.0926 0.1700  —0.0669
Gy —1.390 0 0 0.2030 —0.2820 0 0
Cio 1.390 0 0 0.1873 0.2600 0 0
Cu —0.695  —1.204 0 —0.0381 0.0265 0.0459 0
Cia 0.695 —1.204 0 0.0118 0.0080 —0.0142 0
Cis —0.695 1.204 0 —0.0567 0.0394  —0.0683 0
(&7 0.695 1.204 0 0.1034 0.0719 0.1245 0
C1s 1.390 2.408 0 —0.0080 —0.0111 —0.0193 0
Nie —2.745 0 0 —0.3019 0.8287 0 0
N7 2.815 0 0 0.7055 1.9860 0 0
Oug 8.430 —1.065 0 —0.6656 —2.2830 0.7089 0
Oy 3.430 1.065 0 —0.6717 2.3039 0.7154 0

Sp=1.702, Suy=1.459, Su,=—0.0849, ug-yna=[ (Suz) 2+ (Suy) 3+ (Su,) 21V2=2.243 X 4.8=10.77
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2-ONA 32 5.93 3.90 c3, 107+1 108L71
3-CNA B W B 3.18 2.53 15642 156
2-BNA a7 5.60 29.1 c3, 10441 10418
3-BNA 2.0 —_ 13.0 17243 173
2-MNA +*F 50 — 15.5 o4 12843 131
3-MNA 7.1 5.62 10.8 136+1 13741
3-CB 0.2 2.14 3.70 cgh** 15841 158191
2-CB 0.7 2.36 6.73 s 14241 142001
3-NA 11 5.22 18.3 C8, 72+1 71.50
2-NA WM B 4.55 17.2 Cs, 11441 1141
3-NP DA =2 4.24 11.0 C3%, 9541 95~96(61
2-NP £ W B 3.16 9.41 (0]/3 45+1 45~46(9]
3-CN 0.3 3.49 10.3 3, 454-1 44~45(6]
2-ON xr W B 4.61 13.3 * 34+1 34~35/9]
3-BN 130 3.31 125 cy, 5641 56161
2-BN | B 4.37 197 * 4241 43791
[R-NN 12 3.53 13.5 (&8 90+1 901
45-NN * R OB 6.43 19.1 C5, 118+1 118.50]
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