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Regulation of fluorescence polarization of RhB by RhB-
PEGDA/ETPTA photonic crystal composite films
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Abstract: RhB-PEGDA/ETPTA photonic crystal composite films were synthesized by compounding SiO,
photonic crystals with a mixture of polyethylene glycol diacrylate (PEGDA) and ethoxylated
trimethylolpropane triacrylate (ETPTA) containing Rhodamine B (RhB). The composite films were then
characterized by reflection spectrum and fluorescence spectrum for optical property analysis, followed by
investigation on the RhB fluorescence polarization regulation performance. The results showed that RhB
alone blank film had fluorescence elliptical polarization. When the photonic bandgap (PBG) of the photonic
crystal composite film exactly matched its emission peak wavelength (595 nm), the polarization state of the
emitted light was regulated successfully. And the fluorescence polarization regulation effect reached the
best with the polarization anisotropy value () of 0 when the thickness of the photonic crystal layer was 6.94
pm. The » was 0.082 when the PBG of the photonic crystal composite film matched its excitation
wavelength (555 nm), while the » was 0.12 when that matched red band edge of the emission peak (665 nm),
and 7 was 0.16 when that did not match the emission peak wavelength (730 nm). All these results indicated
that the composite film with suitable PBG could regulate the polarization state of fluorescence.
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Fig. 2 SEM images of the prepared SiO, colloidal spheres
with different average particle sizes
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Fig. 7 Cross-section SEM images (a~c) and corresponding reflectance spectra (d~f) of composite films prepared from SiO,
colloidal microspheres with different average particle sizes
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