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Fig.1  TEM image of the alloy nanoparticles with the Au and Ag 
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Fig.2  Optical extinction spectra of the colloidal gold, silver and 
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 nanoparticles synthesized in experiments 
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Fig.3  SEM images of the metallic photonic crystals assembled 

through Ag
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 alloy nanoparticles: (a) annealed at 

350 � and (b) annealed at 400 � 
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Fig.4  Angle-resolved tuning properties of optical extinction 

spectral of the 300 � annealed waveguided gold-silver 

alloy photonic crystals with the period of 450 nm: (a) for 

TM and (b) for TE polarizations 
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Fig.5  Angle-resolved tuning properties of optical extinction 

spectral of the 400 � annealed waveguided gold-silver 

alloy photonic crystals with the period of 450 nm: (a) for 

TM and (b) for TE polarizations 
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Fig.6  Effects of environmental refractive index changes on the 

extinction spectra of gold-silver alloy (a) and  pure gold (b) 

waveguided metallic photonic crystals (the surrounding 

environment are air (n=1.0), water (n=1.333), ethanol 

(n=1.361) and toluene (n=1.497); the incident light is in 

TM-mode and the incident angle is 12º) 
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Fig.7  Difference of the extinction spectra between gold-silver 

alloy (black line) and pure gold (red line) waveguided 

metal photonic crystals in water and ethanol 

environments 
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Sensing Characteristics of the Gold-Silver Alloy Nanoparticles Assembled Waveguided 

Metallic Photonic Crystals 

 

Mu Yunyun, Liu Hongmei, Li Hang, Han Jia, Huang Cuiying, Wang Meng, Zhai Tianrui, Zhang Xinping 

(Beijing University of Technology, Beijing 100124, China) 

 

Abstract: With improved Brust method, we synthesized 1-hexanthiol modified gold-silver alloy nanoparticles with an atomic composition 

of Ag

0.66

Au

0.33

. Using the alloy nanoparticles as “building block”, we successfully assemble one-dimensional waveguided alloy photonic 

crystals through a solution processible method. Under the same conditions, the sensitivity of the biosensor built with the waveguided alloy 

photonic crystals is 2.5 times as large as that of the similar structure made of pure gold. Gold-silver alloy nanoparticles assembled 

waveguided metallic photonic crystals exhibit potential application in biosensors due to the low-cost fabrication process and simple testing 

methods. 

Key words: gold-silver alloy nanoparticles; the waveguided metallic photonic crystals; Fano resonance; biosensors 
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