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Nonlinear Optical Properties of Soluble
Poly (phenylene vinylene) Derivatives
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(Institute of Photoelectric Technology and Solar Energy, School of Electronic and
Information Engineering , Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China)

Abstract The soluble m-conjugated polymer materials, poly ( 2-methoxy-5-butoxy )-p-phenylene vinylene
(PMOBOPYV), poly[ 2-methoxy-5-(3'-methyl) butoxy ]- p-phenylene vinylene (PMOMBOPV) and poly (2-methoxy-
5-octoxy )-p-phenylene vinylene ( PMOCOPV ), were prepared by dehydrochlorination reaction from p-
methoxylphenol and alkyl bromide as raw materials. Their third-order nonlinear optical properties were studied with
the backward degenerate four-wave mixing (DFWM) at 532 nm. The experimental result showed that the third-
order nonlinear optical susceptibilities y® values of PMOBOPV, PMOMBOPYV and PMOCOPYV were 3. 14X107%,
5.96X107% and 3. 71X 10" esu, respectively, and corresponding hyperpolarizability y values were 4. 22X 10~ %,
7.78X107% and 5. 00X 107 % esu, respectively. The effects of molecular structures on nonlinear optical properties
of poly(p-phenylene vinylene) (PPV) derivatives were also studied. Moreover, the optical bandgaps, E,, of PPV
derivatives were measured by spectrometer and the result of data fitting showed that E, values of PMOBOPV,
PMOMBOPYV and PMOCOPYV were 2. 08 eV, 2.03 eV and 2. 05 eV, respectively.
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Fig.1 DFWM experiment setup
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Fig. 2 Optical bandgap of PPV derivatives
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Table 2 Third-order optical susceptibility and hyperpolarizability of PPV derivatives

Compound a/cm! no Lses /m 1 /(X107 esw)  ys /(X107% esw)

PMOBOPV 1.12X10° 1.4547 8.93X10°°¢ 3.14 4,22
PMOMBOPV 1. 94X 10° 1. 4583 5.15X10°°¢ 5.96 7.78

PMOCOPV 1.30X10° 1.4525 7.70X107°¢ 3.71 5.00
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