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1 10°°¢ m> J-2
1 2 3 4 5 6 7 8 9
X NO, H CN Cl CH; Br OH OCH; N CH; ,
ﬁj}" 13.39 19.47 18.83 24.42 25.73 26.29 29.14 33.72 59.08
‘8};‘" 11.25 23.50 25.63 41.34 41.57 43.35 48.73 80.39 116.46
}fl‘/ﬁjf" 0.84 1.21 1.36 1.69 1.62 1.65 1.67 2.38 1.97
* 7 NO,<H<CN <Cl ~ CHy;~ Br <OH< OCH; <N CH; ,
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B 1% By 1% B 1%
em™! km mol™!'  A* amu~! ! em™! km mol™!  A* amu~! em”! km mol™!  A* amu~!
1 4 7
948 v, 22 13 13 20 vy 0.07 0.6 12 958 v, 0.4 61 13
1308 v, 219 269 11 1301 v, 654 2714 16 1278 v, 1158 4582 22
1286 v, 225 1237 27 1268 v, 132 973 5 1244 v, 870 1878 13
1806 v; 1204 2686 37 1780 v; 1590 9553 20 1750 v, 1816 8021 20
2 5 8
954 v, 0.8 15 16 954 v, 0.3 33 10 64 vs 1 0.2 22
1290 v, 823 3207 38 1280 v, 972 4489 25 1265 v, 1086 4001 13
1258 v, 77 156 0.02 1256 v, 171 481 3 1252 v, 1148 3520 12
1766 vs 1045 4351 21 1773 vs 1415 7161 16 1757 vs 767 3344 5
3 6 9
19 v, 0.05 0.8 19 19 v, 0.1 0.7 13 953 v, 30.4 255.5 6
1296 v, 236 1281 11 1300 v, 725 3261 17 1232 v, 5369 18096 42
1274 v, 139 1082 9 1267 v, 127 1037 5.3 1135 v, 688 1646 6
1799 vs 1651 9068 31 1779 vs 1576 10654 20 1739 v, 1067 7139 7

* 1) 0.8991 %
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Theoretical study of molecular vibrational hyperpolarizability
of 4-N-methylstilbazonium salt derivatives”
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Abstract
Based on double harmonic oscillator  DHO approximation the static vibrational first hyperpolarizabilities and the IR and
Raman spectra of 4-N-methylstilbazonium salt derivatives are calculated using coupled perturbed Hartree-Fock ~ CPHF
approach. Two vibrational normal modes which dominate the contribution to the vibrational first hyperpolarizabilities are
obtained. It is found that the static vibrational first hyperpolarizabilities of title molecules are large and show a good linear
relationship with their electronic counterparts. For the first time we give an approach of estimating the vibrational first
hyperpolarizabilities using a few normal modes identified from IR and Raman spectral peaks which the name as the few mode

approach. The results indicate that this approach is practical in the estimation of the vibrational first hyperpolarizability .
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