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Chromaticity Calculation. To determine the CIE chromaticity values of the colors 

generated from the plasmonic nanocrystals, the coordinates were calculated using the 

experimental scattering spectra and the color-matching functions1 defined by the CIE 1931. The 

spectral power distribution is given by 

 𝑃 𝜆 𝐼 𝜆 𝑆 𝜆          (1) 

where I(λ) is the relative radiance spectrum of the incident light source, and S(λ) is the measured 

scattering spectrum. The tristimulus values X, Y and Z were calculated according to 

 𝑋 𝑃 𝜆 �̅� 𝜆 𝑑𝜆         (2) 

 𝑌 𝑃 𝜆 𝑦 𝜆 𝑑𝜆         (3) 

 𝑍 𝑃 𝜆 𝑧̅ 𝜆 𝑑𝜆         (4) 

where �̅� 𝜆 , 𝑦 𝜆  and 𝑧̅ 𝜆  are the color-matching functions for the red, green and blue colors, 

respectively. They are defined by the CIE standard observers. In order to transform the 

tristimulus values X, Y and Z into the CIE chromaticity space, the color coordinates (x,y,z) are 

obtained by normalization 

 𝑥           (5) 

 𝑦           (6) 

 𝑧 1 𝑥 𝑦        (7) 

Only two values, x and y, are independent because of the normalization of the incident light 

intensity. The calculated coordinates are listed in the table below. 
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