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Fig. 2 Relationship between the glass transition
temperatures and the degrees of functionalization ( DF) for
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Fig. 3  Atomic force microscopy ( AFM) image of the swface relief
grating formed on the azo polymer film
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Fig. 4 (a) Diffraction efficiency as a fumction of
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funtionalization; { b) Relationship between diffraction
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Fig. 5 (a) Diffraction efficiency as a function of
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of functionalization for BP-AZ-CA
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INFLUENCES ON INSCRIPTION RATES OF SURFACE RELIEF GRATINGS
I. TYPES OF AZQ CHROMOPHORES AND DEGREE OF FUNCTIONAL IZATION

HE Yaning, WANG Xiaogong, ZHOU Qixiang
( Department of Chemical Engineering and School of Materials Science and Enginecring , Tinghua University, Beifing 100084}

Abstract  Photofabrication of surface relief gratings (SRGs) by using two series of epoxy-based azobenzene
functionalized polymers was investigated. Polymers with different degree of functionalization were designed and
synthesized to understand the chemical intricacies involved at the molecular level in the photofabrication of SRG.The
influences of degree of azo functionalization and type of azo groups on inscription rate of the surface relief gratings were
studied carefizlly . It was found that the inscription rate increased with the degree of functionalization . Different type azo
chromophores with the same backbone showed very different inseription rates of SRG. The hydrogen bond formed
between carboxyl was helpful to the polymer chain mass migration. The azo polymer containing 4-carboxyazobenzene
chromophores showed a significantly faster rate of surface deformation than the azo polymer bearing 4-nitroazobenzene
chromophores .

Key words Surface relief grating, Epoxy based azo polymer, Inscription rate



