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Experimental Section

1.1 Materials

The HPDLC pre-polymer syrup was formed by mixing the following components: bifunctionality monomer phthalic diglycol diacrylate (PDDA, Sigma-Aldrich, 60 wt%), nematic LC TEB30A (= 1.692, Slichem, 28 wt%), chain extender N-vinylpyrrolidone (NVP, Sigma-Aldrich, 10 wt%), co-initiator N-phenylglycine (NPG, Sigma-Aldrich, 1.5 wt%), and photo-initiator Rose Bengal (RB, Sigma-Aldrich, 0.5 wt%). The syrup was subsequently injected into the cell through capillary action and positioned within the holographic optical field to generate the HPDLCs. 

[bookmark: _Hlk160787829]1.2 Light loss and diffraction efficiency measurements


To calculate the light loss, during the fabrication process, a circularly polarized He-Ne laser (laser-1) was directed onto the sample at normal direction after a polarizer (polarizer-1). Through rotating the polarizer-1, the light loss (L’) at s or p polarization state is derived by . Here is the intensity of He-Ne laser-1 passing through the sample before grating being fabricated and  is the intensity of He-Ne laser-1 detected by detector-1 in real time.


The diffraction efficiency of each sample was measured by another He-Ne laser. The laser beam from He-Ne laser-2 was incident onto the sample at the exact Bragg angle and the first order diffracted beam was measured by the detector-2. The diffraction efficiency is defined as the diffracted light intensity in the first order divided by the incident light intensity. By rotating the polarizer-2, we can get diffraction efficiency at s polarization state () or p polarization state ().
[image: ]
Fig. S1 Optical setup for light loss and diffraction efficiency measurements of the HPDLC grating layer.
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