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Laser-induced Diffraction Effect from Polypyrrylarylenemethine Solution

REN Li-yong' YAO Bao-li¥# HOU Xun® YI Wen-hui® WANG Min-giang’
£ Department of PhysicsE~Northwest University£~Xi i an 710069
2State Key Laboratory of Transient Optics and TechnologyE~Xi i an Institute of Optics and
Precision MechanicsE~The Chinese Academy of SciencesE~Xi i an 710068

3 State Laboratory of Fine Functional Electronic Materials and DevicesE~
Xijan Jiaotong UniversityE-Xijan 710049£0

Abstract A new type of x -conjugated polymerj®Polypyrrylarylenemethine is designed and synthesizedE~which shows large
nonlinear optical characteristics. It is discovered in experiment that as the 526 nm TEMy, laser beam passing through the
Polypyrrylarylenemethine/ N-Methyl-2-pyrrolidonéE” NMPEGsolutionEnumbers of concentric diffraction rings arise in far field. This
phenomenon can be explained by the spatial self-phase modulation of the Gaussian beam passing through the nonlinear medium.
With theoretical analysis and numeric calculationfit is found that the transverse nonlinear phase shift caused by the sample can be
very well fitted by a Gaussian function. The nonlinear refractive index n, can be estimated according to the number of the
diffraction rings. The n, of Polypyrrylarylenemethine/NMP solution is about — 1.85x 1072 esu.
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Fig.1 Optical absorption spectrum of polypyrrylarylenemethines
in N-Methyl-2-pyrrolidonéE” NMPEGsolvent
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Fig.2 Experimental setup for laser-induced diffraction
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Fig.3 Diffraction patterns under different laser powers
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Fig.4 Profile of transverse nonlinear phase shift of
Gaussian beam at the exit surface of the sample
Open circles are the calculated dataE-
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Table 1 Parameters for numeric calculation of transverse nonlinear phase shift of Gaussian beam
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