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The doctoral thesis concerns the phenomenon of aggregation process of luminescent 

dyes in various matrices and solutions. Dye aggregates and their emission properties were 

characterized using a new method, with higher sensitivity compared to classical methods. The 

phenomenon of light amplification was used, with particular emphasis on amplified 

spontaneous emission and random lasering, as well as amplification in WGM spherical 

resonators. The synthesized compounds belonged to the cyanine group. Additionally, 

diketopyrrolopyrrole derivatives (DPP) and Rhodamine 6G (Rh6G) were tested. The materials 

mentioned above  were selected for studies due to their widely known aggregation abilities. The 

research tested various methods of dye particle clusters production with a use of  the influence 

of various factors of dye condensation.  The compounds were characterized in terms of basic 

spectroscopic properties, such as absorption and emission in the form of thin films and 

solutions. Experiments of the light amplification for cyanine and diketopyrrolopyrrole 

derivatives were conducted in the form of thin films, along with the determination of 

characteristic parameters such as the location of the emission maximum and the laser 

thresholds. The ability of cyanines to amplify light  in solvent solutions of different polarities 

was also checked. Aggregates of cyanine derivatives also showed optically nonlinear properties 

in the third harmonic of light generation experiment. 

 


