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1. Vector decomposition of S4 in different oscillator orders 

For indium-particle film S4, the addition order of oscillators L2, L3 and L4 is changed 

at a wavelength of 550 nm (with the other components being fixed). Six decompositions 

are shown in Fig. S1. The effect of L2 maintains to be similar, regardless of the way of 

decomposition, as the longest vector behaves for a decreased n and an increased k. The 

vector of L3 is much shorter than that of L2. When L3 is located at a large n-k position, it 

induces a negative k, as analyzed in section 3.2.2 in the manuscript. When L3 is added 

before L2, the k comes to be larger, indicating that the extinction of light at this wavelength 

is enhanced by introducing L3. For L4, this results in increments for both n and k regardless 

of the addition order. 

 



 

Figure S1. Oscillator decomposition of S4 at 550 nm in six orders 

 

2. Oscillator decompositions for S1, S3 and S5 

We also depict the oscillator decompositions for S1, S3 and S5, as shown in Figs. S2, S3 

and S4, respectively.  

 



 

Figure S2. Reflectance spectra with different Lorentz-oscillator components for (a) S1, and 

the oscillator decomposition at a wavelength of (b) 250, (c) 300, (d) 325, (e) 375, (f) 600 and (g) 

800 nm. Curves in (b)−(g) are the contour lines of reflectance. 

 



 

Figure S3. Reflectance spectra with different Lorentz-oscillator components for (a) S3, and 

the oscillator decomposition at a wavelength of (b) 260, (c) 380, (d) 430, (e) 570, (f) 600 and (g) 

800 nm. Curves in (b)−(g) are the contour lines of reflectance. 

 



 

Figure S4. Reflectance spectra with different Lorentz-oscillator components for (a) S5, and 

the oscillator decomposition at a wavelength of (b) 270, (c) 340, (d) 400, (e) 585, (f) 700 and (g) 

900 nm. Curves in (b)−(g) are the contour lines of reflectance. 

 

3. Calculation of the colorimetric parameters 

The calculation of colorimetric parameters was performed by converting the 

reflectance spectra in 380−780 nm into color, which is defined by the International 

Commission on illumination (CIE) [1]. The standard D65 illumination was used to 

calculate the reflected spectral intensity. The color-matching function of human eyes is 

related to the way we percept the spectral intensity. Parameters X, Y and Z, called the 

tristimulus values, corresponding to coordinates in the CIE 1931 color space, can be 

obtained by using the following equations: 
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where R(λ) is the reflectance spectrum of sample, ID65(λ) is the spectral irradiance of 

standard D65 source, 𝑥̅(λ), 𝑦̅(λ) and 𝑧̅(λ) are the color matching functions of human eyes. 

To eliminate the influence of light source, the tristimulus values are further transformed 

into the L*a*b* color coordinates by using Eqs. (S4)−(S7): 
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where X, Y and Z are the tristimulus values, and Xn, Yn and Zn are the white point ones of 

standard illuminant. L* describes the lightness of color. Furthermore, chroma C=(a*2+b*2)1/2 

and hue h=arctan(b*/a*) are calculated. Eventually, saturation S is evaluated by using S=C/L*. 
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