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Measurement of nonliear refractive index in PPV
derivative/ chloroform solution
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Abstract ;. The experiment of the laser-induced diffraction in poly-phenylene vinylene (PPV) derivative/ chloroform solution is
made by using the 53Znm continuous laser- According to the number of the diffraction rings: the Kerr constant and nonlinear
refractive index of the material can be estimated- It is found that ;when input-power reaches the threshold 0. 77mW but less than
3.36mW . it is mainly Kerr effect that causes the diffraction rings owing to spatial self-phase modulation while the Gaussian beam
passing through the nonlinear medium - Therefore , the Kerr constant Y of PPV / chloroform solution (absorption cofficient 4- 76em '
at 932nm) is about 5.55X 10" m*/W and the nonlinear refractive index n2 is probably 9. 21X 10" 'esu- But as input~power is
increased s diffraction rings caused by thermo-optic effect submerge diffraction rings caused by Kerr effect -
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Fig.1 Optical sbsorption spectrum of poly-phenylene vinylene derivative
in chlorform
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Fig.2 Experimental setup for laser-induced diffrction
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Fig-3  Diffraction rings by Kerr effect and their greydegree analytic curves
a— P<<0.77mW,no diffraction ring b~ P~=1. 28mW, one diffraction ring ¢ PR 1. 7TmW ., two diffraction rings d— P~2.19mW, three diffraction

rings

Fig-4  Diffraction rings induced by dominent thermo-optic effect
a— P=3.3mW b— P~6.02mW c¢— P=9.34mW
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Table 1  Parameters for numeric calculation of transverse nonlinear phase

shift of Gaussian beam

" ;/ ) (m:/ ) no Mm wo/m
8.85X107 12 3X10° 1.39 5.32X1077 2.5X107°
z0/m z1/m d/m a/m " P/W
3.69X10°° 0 2X107° 476 2.19X10°°
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