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Considerable attention is devoted to the preparation and performance of fluorinated poly(aryl ether)s (FPAEs) due to

their high temperature resistance, stability, and low optical propagation loss. The structure of FPAEs with

perfluoroaromatic fragments, especially biphenylene ones, provides opportunities for functionalization not only on

non-fluorinated aromatic units but also on fluorinated aromatic fragments using nucleophilic agents. Therefore, FPAEs

could hold promise for covalently attaching azo groups to their side chains, thus preventing chromophore aggregation

and preserving their optical and electro-optical properties. The most attractive feature of azobenzene-containing side

chain polymers is the large and reversible photoinduced birefringence, making them suitable for numerous

applications in photonics and holographic storage.

 Polymer synthesis

 Introduction

 Free-standing film of FPAE-Azo-1

Film is prepared by the 

solvent casting method using 

chloroform as the solvent

 Polymer characterization
1H NMR 19F NMR DSC TGA
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 Photoisomerization Behavior in Thin Film  Birefringence Measurements. Diffraction grating
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Conclusions
● The developed FPAE-Azo-1 is amorphous in nature and has good tersomtability and film

forming properties. ● Polymer shows reversible trans-cis photoisomerization behavior in both

solution and solid film ● Under the irradiation of a green laser, the FPAE-Azo-1 film exhibits

photoorientation ability, leading to the acquisition of anisotropic properties. ● The film shows

the formation of efficient diffraction gratings. ● These findings highlight the potential for

designing stimuli-responsive and optically active materials as intelligent on-off photoswitches.

A. During trans-cis-trans isomerization, azobenzene units in the polymer change orientation

perpendicular to the incident light's polarization, creating birefringence in the illuminated film.

B. Birefringence kinetics in film (λ = 532 nm, P ~10 mW) buildup and relaxation curves.

C. Scheme of a polarization holographic exposure using right- and left-handed circularly

polarized beams

D. Photo of diffraction grating with a resolution of 30 lines per mm in a polarization microscope.

The success of the synthesis of the FPAE-Azo-1 is confirmed with 1H NMR and 19F NMR, 

as well as FTIR spectroscopy techniques.

DSC shows the amorphous nature of the polymer (Tg=125°C) while 

TGA demonstrates good thermal stability (T5% weight loss =465°C)
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A. Trans-cis isomerization in film (λ = 365 nm, 3-4 mW);

B. Kinetic of the trans-cis photoisomerization

C. Cis-trans photoisomerization (deuterium lamp, λ = 275 ± 25 nm, 8-12 mW)

D. Kinetic of the cis-trans photoisomerization.

Photoinduced conversion between trans and cis configurations in 

polymer proceeds almost completely in both directions 
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