Towards new applications of organic semiconductors in organic optoelectronics
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Since their demonstration in 1987,1 organic light-emitting diodes (OLEDs) have been the subject of intensive studies in both academia and industry. They became a dominant technology for light-emitting displays used in full-color televisions and smartphones, and hold great promise for other applications in the fields of lighting, optical communication and healthcare. Another attractive feature of organic light-emitting molecules is their ability to amplify light and show a laser activity. Since 1995 and the first demonstration of organic semiconductor lasers,2 this class of devices has progressed significantly along with the development of high-efficiency OLED materials. In particular, the combined improvements in organic low-threshold laser materials and resonator structures have recently led to a clear indication of a current injection lasing from an organic electroluminescent device architecture.3 In this seminar, I will discuss about some recent important advances in the development of near-infrared thermally-activated delayed fluorescent (TADF) OLEDs4 and organic semiconductor lasers.3,5 I will then provide a short introduction about hyperbolic metamaterials and present some exciting results showing their influence on the photophysical properties of organic materials,6,7 which opens new prospects in organic optoelectronics and photonics.  
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