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Optical bandpass (OBP) filter is a kind of important device that has been widely used in many optical fields. OBP filters, 
with bandwidth in nanometer scale and sideband well depressed, usually are made of tens or even hundreds of this 

thin film pairs piling together. The transmission efficiency typically gets in a range of 50-90%, due mainly to the material 
imperfection and errors in the film deposition processing. In the past two decades, waveguide grating (WG) provided a new 
way of making narrow bandwidth optical bandpass filters due to the novel property of optical anomaly, i.e. 100% transmission 
efficiency and extremely narrow bandwidth in nano/picometer scale. However practically precise control of the profile in the 
constituent materials of the WG structure is not an easy task. Recently, we have proposed a new type of narrow bandwidth 
optical bandpass filter which is composed of only a few (minimally 3) layers of films that form a planar optical waveguide, and 
two coupling prisms cladding on both side of the POW. Light transmits from one prism to the other through the sandwiched 
POW under the condition of a two-step guided mode resonances (GMR), which makes the transmittance extremely sensitive 
to the structural configuration, wavelength, and the angle of incidence. We have obtained simulation results of single and/
or multiple pass-bands in the visible spectrum with transmission efficiencies about 99% with practical material parameters. 
The most prominent feature of this kind of OBP filter is that bandwidths for most of the pass-bands are in picometer scale. 
Meanwhile sensing applicability has also been explored. Because of the simple structure and less number of layers, it could be 
easily implemented in terms of device fabrication.
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Figure 1. Schematic illustration of the 
filter structure of a prism pair coupled 
planar optical waveguide in view of its 

longitudinal cross section

Fig.2 (a) GMR spectral responses for 
reflectance and transmittance in full 

visible band. The FWHM bandwidth is 
2.2nm

Fig.3 Guided mode resonances for the 
transmittance and reflectance in the filter 

as functions of the wavelength at the 
fixed incident angle of 65.554°, i.e. the 

2nd order GM. 
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