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Optical properties of organic functional materials prepared by electron
beam induced chemical reactions
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Graduate School of Advanced Science and Engineering, Waseda University, Japan

[Abstract] Carbon dots are one of the carbon materials, which often use in the field of
nanophotonics. In general, carbon dots are synthesized by hydrothermal, combustion, and laser
ablation methods. In order to spatially arrange the carbon dots, highly ordered templates are
required, because the methods are not compatible to space-selective synthesis. We developed
in this study novel synthesis method of carbon dots by using polymer materials and electron
beam induced chemical reactions. We examined optical properties of the carbon dots by
cathodoluminescence and various micro-spectroscopy. We found that the fabricated carbon dots
showed visible luminescence by ultraviolet laser excitation. We applied the techniques to
fabricate two-dimensional luminescent carbon dots nano-architectures.
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Fig. 1. Photoluminescence spectrum of e-

beam irradiated polystyrene (black) and

carbon-dots (red). Excitation wavelength:

375 nm.
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Fig. 2. Raman spectra of the polymer film
before (black curve) and after (red curve)
Excitation

electron  beam irradiation.

wavelength: 532 nm.

Fig. 3. PL images of the fabricated CDs
structures. (a) cross lattice, (b) dotted lattice.
Image size: 100 pm X 100 pm. Excitation
wavelength: 375 nm.
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