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Polymer Nanofiber Based Microphotonic Devices and Applications
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Abstract Polymer nanofibers have highly configurable ability and good guiding properties, which is desirable for
ultracompact microphotonic devices and miniaturized photonic integrated circuits. A polymer nanofiber-poly
(trimethylene terephthalate) (PTT) nanofiber with good mechanical and optical properties is introduced, which is
fabricated by one-step drawing process. As a subwavelengh waveguide, polymer nanofiber has tight-confinement
ability and large evanescent optical field. A varies of PTT nanofibers-based ultracompact structures and devices (such
as bends, rings, M X N optical coupling splitters, and Mach-Zehnder interferometers) are described in detail. These
structures and devices have advantages of compact structure and low loss. Finally, the properties and application
prospects of the polymer nanofibers and nanofiber devices are summarized.
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Fig. 2 Electron micrographs of PTT nanofibers and nanofiber structures. (a)~(d) SEM images, (e), () TEM images
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Fig. 3 (a) Fundamental mode distribution of 300 nm diameter PTT nanofiber at 650 nm wavelength, (b) fractional
power of fundamental mode inside the core of PTT fiber versus fiber diameter at 473, 532, and 650 nm wavelength
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Fig. 4 (a) Optical microscopy images of evanescent coupling between an 800 nm diameter silica taper and a 640 nm

diameter PTT nanofiber at different cross angles (§), (b) measured coupling efficiency versus @ at different wavelengths
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Fig. 5 (a) Two red lights are simultaneously launched into the branches A and B of a 4 X4 PTT nanofiber photonic
coupling splitter, (b) blue light is launched into the branch G of an 8 X8 PTT nanofiber photonic coupling splitter
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Fig. 7 (a) Optical microscope image of guided red light in three-cascaded MZIs, (b) transmission

spectrum versus near-infrared wavelength
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Fig. 8 Optical microscope image of guided

lights in a ring resonator structure
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