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Figure S1. Structural parameters of the top and bottom multilayer. 
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Figure S2. Angular dependent transmittivity of the bottom and top multilayer. (a) the bottom multilayer; (b) the top multilayer. The incident wavelength is 640 and 740 nm. The incident polarization is TM (left) or TE (right). 
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[bookmark: _Hlk73957411]Figure S3. Schematic of the manufacturing procedure for the proposed photonic chip 
[bookmark: _GoBack][image: ]
[bookmark: _Hlk73949626]Figure S4. Schematic of the experimental setup for measuring the reflection BFP images from the top and bottom multilayer. (a) An expanded white light beam (from Tungsten lamp) is focused on the the dielectric multilayer and the reflected light is collected using the same objective. The BFP of the objective is imaged using the sCMOS. A serial of band-pass filters with center wavelengths ranging from 600 nm to 790 nm was placed before the sCMOS to filter the reflected light. A polarizer is placed before the tuber lens to check the polarization states of the reflected light. (b)The BFP image of the top multilayer with incident wavelength at 640 nm. The arrow line represents the orientation of the polarizer. Every spot on the BFP image represents the information on an angle (polar angle θ and azimuthally angle φ). The center point of the BFP image is the origin where the θ = φ = 00. The polar angle related with spot A can be derived from the known N.A of the objective and the radius (r, and R). The azimuthally angle was defined according to the orientation of the polarizer. The horizontal direction (indicated with the dashed line) corresponds to φ = 00, then the reflected light on this dashed-line is of TM- polarization relative to the surface of the multilayer. The reflected light on the direction (φ = 900) is of TE-polarization. (c) Intensity profiles extracted along the black dashed lines on (b) can be used to derive the angular dependent reflectivity for both TM and TE-polarized incident beam at the 640 nm wavelength.   
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Figure S5. Reflection BFP images of the bottom multilayer with incident wavelengths ranging from 600 nm to 790 nm. The arrow line on the first image (incident wavelength = 600 nm) represents the orientation of the polarizer. The angular dependent reflectivity for both TM and TE-polarized incident beam at each wavelength can be derived from each BFP image, by using the procedures shown in Figure S4. Then, the PBGs of the bottom multilayer can be obtained as shown in Figure 2c. 

[image: ]Figure S6. Reflection BFP images of the top multilayer with incident wavelengths ranging from 600 nm to 790 nm. The arrow line on the first image (incident wavelength = 600 nm) represents the orientation of the polarizer. The angular dependent reflectivity for both TM and TE-polarized incident beam at each wavelength can be derived from each BFP image, by using the procedures shown in Figure S4. Then, the PBGs of the top multilayer can be obtained as shown in Figure 2d. 
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Figure S7. Scanning electron microscope images of the TiO2 nanoparticles (a), the polymer microwire and nanowire (b), the polystyrene nanoparticles with diameter at 200 nm (c), 100 nm (d), 50 nm (e), and 20 nm (f). 
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Figure S8. Brightfield, darkfield and TIR images of the polymer particles. The diameter of the particles is 2 μm (a-d), 200 nm (e-h), and 20 nm (i-l). (d) Intensity profiles extracted along the white dashed lines on the three kinds of images. The dashed red lines indicate the levels used to determine the image contrasts (CR). Scale bars, 5 μm. For the brightfield images, the particles were placed on a bare coverslip. For the darkfield (750 nm incident wavelength) and TIR (640 nm incident wavelength) images, the photonic chip was attached below this coverslip. The contrast of the darkfield and TIR images are better than that of the brightfield ones for all these polymer particles. The sharper edges of the polymer particles on (c) than that on (b), meaning the higher spatial resolution of the TIR imaging than that of the darkfield imaging. 
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Figure S9. Brightfield (a), darkfield (b) and TIR (c) images of the polymer nanowires immersed in water solution. (d) Intensity profiles extracted along the white dashed lines on (a, b and c). The dashed red lines indicate the levels used to determine the image contrasts (CR). Scale bars 20 μm.
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