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Solvent-free fluidic organic distributed feedback lasers via soft-lithography
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Liquid organic semiconductors present strong advantages over conventional organic semiconductors in solid-state thin 
films, such as solvent-free device processing, ultimate mechanical flexibility and uniformity, and tunable optoelectronic 

responses. In a lasing context, these fluidic semiconducting materials can provide an excellent framework for flexible and 
tunable lasers if proper resonator structures and materials are used. Particularly since distributed feedback (DFB) structures 
show outstanding properties for lasing such as low threshold, high optical mode confinement, and high reflectivity, the compact 
integration of DFB grating structures into solvent-free optofluidic organic light-emitting devices is of strong interest for the 
development of tunable solvent-free liquid lasers with low lasing threshold. Here optically-pumped low-threshold blue, green 
and red liquid DFB lasers using solvent-free fluidic organic semiconductors and flexible polymeric substrates patterned with 
DFB gratings are presented. Experimental results also indicate that a tuning of the flexible liquid DFB laser emission peak 
can be achieved under mechanical bending, due to the high-aspect-ratio DFB grating pattern which causes largely diversified 
periods according to the mechanical deformation. Overall, the results strongly suggest great potential for a wide range of 
optoelectronic applications including data communications, highly sensitive bio- and chemical sensors, and portable analytic 
instruments.
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