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Optical properties of chemically transformed polystyrene microstructures
by electron beam and ultraviolet light irradiation
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[Abstract] Polystyrene (PS) is often used as resist films and colloid particles in the field of
photonics. In general, PS is a non-luminescent in visible region. However, by chemically
transforming the PS, visible luminescent properties can be induced. To chemically transform,
the PS was irradiated by electron beam/ultraviolet light. We studied optical properties of the
chemically transformed polystyrene nanospheres assembly by cathodoluminescence and
conventional spectroscopic methods. We revealed that the ultraviolet light irradiated PS
showed visible luminescence by one-photon excitation. On the other hand, we found that the
electron beam irradiated PS showed visible luminescence only by two-photon excitation of
near-infrared pulses but not by an ultraviolet light. By using this optical transformation
technique, we demonstrated to control optical properties of the PS nanospheres assembly.
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Figure 1. A scanning eléctron micrograph of
the polystyrene nanospheres assembly. Scale
bar is 3 pm.
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Figure 2. Two photon luminescence spectrum of
electron beam irradiated polystyrene nanospheres
assembly.
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Figure 3. Transmission spectrum of polystyrene
nanospheres assembly prepared with various
electron beam irradiation.



