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This supplemental document is composed of the following sections:

- Figure S1.  Potential vs. time curve for Ag electrodeposition

- Figure S2.  The structures with excessive electrochemical etching

- Figure S3.  The reflection and transmission spectra by FDTD

-Part 4. Estimation about the effective refractive index of hydrogel with   

swelling effects
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Figure S1. Potential vs. time curve for Ag electrodeposition at current density of 1 
mA/cm2 using colloidal crystal template.

Figure S2. The SEM image of Ag inverse opals using colloidal crystal template with 
diameter of (a)238 nm, and (b)394 nm after excessive electrochemical etching of 
cycles. The structures were then broken into small segments on the ITO templates







Figure S3. The reflection and transmission spectra using FDTD simulation of the Ag 
inverse opals with periodicity of 238nm. The radius of etch spheres for Ag inverse 
opals were 127nm for (a) and (c), and 130nm for (b) and (d). The surface 
topographies were at position i for (a-b), and position ii for (c-d).
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Part 4. 
Estimation about the effective refractive index of hydrogel with swelling effects

The effect refractive index of hydrogel filled inside Ag inverse opals were estimated 
using the experimental data on swelling ratio. First of all, The weight of the hydrogel 
after synthesis and completed dried were measured. The solid ratio of PAM (f) in 
hydrogel we synthesized were about 50 %. 
The effect refractive index of hydrogel in ethanol was simply estimated as 
neff

2=f*nPAM
2+(1-f)*nethanol

2

The swelling ratio of PAM hydrogel (s) in Ag inverse opal in water solution was 
about 81 % weight as we measured and compared the weights of as-synthesized 
hydrogel and hydrogel after immersing in water. The effect refractive index was 
estimated as neff

2=(f*nPAM
2+(1-f+s)*nwater

2)/(1+s). The effect refractive index of 
hydrogel in ethanol/water solution were estimated using similar methods. The 
effective refractive index of the hydrogels was estimated to be 1.402, 1.393, 1.386, 
1.382, 1.367, respectively, in these five different ethanol water mixtures as the ethanol 
ratio decreased.


