Photonics of self-assembled organic nanofibers

Motivation

Supramolecular organization at surfaces has been demonstrated to yield organic aggregates with high
crystalline order and dimensions down to the nanoscale, paving the way for the realization of novel photonic and
optoelectronic chips with broad applications, e.g., in information and sensor technologies.

nm Molecular organic nanofibers: highly crystalline needle-shaped
structures self-assembled from n-conjugated molecules
(oligomers) on polar surfaces like freshly cleaved muscovite
mica via high-vacuum molecular deposition [1-3]. Organic
nanofibers feature nanoscopic (~100 nm) cross-sectional
dimensions, enabling light waveguiding [4], while ranging in
length up to the millimeter scale.

Three-dimensional topographic image of the morphology of para-sexiphenyl
(p-6P) nanofibers at early stages of nucleation on muscovite mica [5]
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- Observation of amplified spontaneous emission and coherent -
random lasing in p-6P nanofibers [5-8]
- Modelling of the photonic response of one-dimensionally
disordered systems mimicking actual nanofibers
- Prospects for nonlinear photonic sensing devices with organic
nanofibers [7,9]
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Challenges
- Control over the self-assembly process
- Photonic engineering of nanofibers for practical applications

Emission micrograph of self-assembled p-6P nanofibers below (a) and above (b)
random lasing threshold. (c) Emission spectra of a single nanofiber vs. pump
fluence [8]
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