ICPPP21 - International Conference on Photoacoustic and Photothermal Phenomena

UV light-induced thermal and optical
properties of functionalized polymers with
strong push-pull azo chromophores in
side chain

Trefon-Radziejewska DV, Juszezyk JV, Pawlak M®, Mikaeeli A%, Chatterjee A%,
Opilski Z®, Hamaoui G®, Smokal V©®, Krupka O©®, Jukam N @, Wieck A®,
Derkowska-Zielinska B?

(1) Institute of Physics Center for Science and Education, Silesian University of Technology, Konarskiego 22B,
44-100 Gliwice, Poland
(2) Institute of Physics, Faculty of Physics, Astronomy and Informatics, Nicolaus Copernicus University in
Torun, Grudziadzka 5, 87-100 Torun, Poland
(3) Chair of Applied Solid-State Physics, Experimental Physics VI, Ruhr-University Bochum,
Universitaetsstrasse 150, D-44780 Bochum, Germany
(4) Department of Optoelectronics, Silesian University of Technology, Konarskiego 22B, 44-100 Gliwice,
Poland
(5) ESYCOM UMR 9007, Université Gustave Eiffel, CNRS, CNAM, F-77454 Marne-la-Vallée, France
(6) Taras Shevchenko National University of Kyiv, 64/13 Volodymyrska St., 01601, Kyiv, Ukraine

*Corresponding author’s email: Dominika.Trefon@polsl.pl

Aminoazobenze (B2) and pseudostilbene-type (B1, B3-B5) azobenzene polymer thin films were
deposited on glass substrates by spin coating. The azo polymers were thermally and optically
investigated in their two isomeric forms: trans and cis. First, scanning thermal microscopy (SThM) and
photothermal radiometry (PTR) were used for thermal conductivity (k) examination of azo polymers in
trans state. Spectroscopic ellipsometry (SE) was used to obtain transmittance spectra (T). Azo polymers
were then illuminated with UV light of 405 nm and 300 mW/cm2 for 100 min while successive T were
recorded. Hereby, different optical dynamics of trans-cis isomerization for investigated azo polymers
were observed. The B1-B3, and B5 samples are characterized by a long return time to the trans state
(weeks). In contrast the B4 sample has a return time of approximately 1 hour. Once more x was
determined using SThM in cis phase. Additionally, for B4 azo polymer, thermal conductivity dynamics
along the trans-cis-trans transition were followed. We observed a decrease of the k value (by 44%, 39%,
28%, 21%, 25% for B1-B5, respectively) between the cis and trans state for all investigated azo
polymers. The differences in optical and thermal properties changes, induced by UV illumination,
between particular azo polymers can be attributed to the different substituents in their polymeric system,
as well as the type of charge transport according to the type of azobenzene (amino or pseudostilbene).
Additionally, atomic force microscopy (AFM) was used to examine and compare the surface
topography of azo polymers in the trans and cis state.



