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Optical waveguiding and resonation in highly luminescent flexible organic

single crystals

T. Matsuo * and S. Hayashi B
We fabricated a flexible and red-emissive microcrystal fiber composed diketopyrrolopyrrole (DPP) and alkoxy side
chains. The crystals possess high photoluminescence (PL) quantum efficiency (@pr. = 0.45), and exhibited
micromechanical deformation. Owing to the flat surface of the crystal fibers, optical fringes appeared in the PL
spectrum under focused laser beam excitation, which derived from Fabry—Pérot resonation in a pair of parallel
crystal edges. The values of group refractive index (ng) and Rabi splitting energy ([1Q) are large (7, = 3.7-6.0, i Q
= 1.38 eV) suggesting a strong interaction between excitons and waveguiding photons. Optical waveguiding
characteristics were investigated for a curved crystal fiber through spatially-resolved PL measurements. Photon
leakage has not appeared through waveguiding the PL even in a crystal fiber with a quite small curvature radius of
11 pm, which possibly derived from the strong confinement of photons.
Keywords: Optical waveguiding, optical resonation, flexible organic single crystals
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