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Optical setup for transmittance holographic recording: 

 

Figure S1. The schematic illustration of transmittance holographic optical setup. 

 

 

 

 

 

 



Morphology of Pure epoxy resins and hybrid IPNs: 

 

Figure S2. The schematic illustrations of model structures: pure epoxy resins and hybrid IPNs 

In pure epoxy resins, extremely high crosslink density is induced, due to the high number of active 

amine protons per molecules. In contrast, introduction of APTES that possesses two active amine 

protons reduce the overall crosslink density of organic networks. Additionally, hydrolysis and 

condensation of alkoxysilane of APTES give rise to the formation of inorganic networks. In particular, 

the connectivity of inorganic networks is superior than that of organic networks, because Si atom is 

tetrafunctional. 

 

 



Microscopic morphology of APTES 0, ATPES 1, and APTES 4 

 

Figure S3. TEM images of APTES 0, APTES 1, and APTES 4. The scale bars represents 20 μm. 

Because both APTES 1 and APTES 4 rarely formed the inorganic networks as shown in Figure 4 of 

the manuscript, no special features are observed. The scale bars are 20 nm. 

 

 

 

 

 



Photopolymer film after holographic recording: 

 

Figure S4. Iridescent colors of holograms taken at various angles.  

Hologram recorded in APTES 3 clearly showed iridescent colors under white light illumination, as 

shown in Figure S4a. Additionally, we clearly see that light colors diffracted from holographic gratings 

were significantly dependent on the incident angle: red (b), green (c), and blue (d). This is due to the 

fact that red, green, and blue wavelength have different Bragg angle. The scale bars represnt 2.5 cm. 

 

 

 



Angular selectivity of grating transmittance: 

 

Figure S5. Definition of grating transmittance.  

After recording single hologram, photopolymer films were fixed by single beam irradiation at normal 

incident angle while other beam was block by electronic shutter. Subsequently, fixed photopolymer 

films were rotated from -10 ° to +10 ° by constant angle of 0.5 °: 0 ° was Bragg angle of recorded 

holograms. At each incident angle, we measured both first-order diffraction intensity and transmittance 

intensity, and grating transmittance was estimated by the definition described in Figure S5.  

 

 

 

 



Holographic imaging under asymmetric geometry: 

 

Figure S6. Holographic imaging under symmetric geometry (a) and asymmetric geometry (b).  

Figure S6 explains that the angle of regenerated hologram images was determined by slant angle. 

When slant angle was 0 °, recorded holograms was regenerated at incident angle (Figure S6a). As 

shown in Figure S6b, holograms recorded under asymmetric geometry can be regenerated at normal 

angle. 
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