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Preparation of Au Nanoparticles by Magnetron

Sputtering and Study on Its Localized Surface Plasmon Resonance
DONG Da-yin, PAN Ao-qiu, LI Pei-gang » SHEN Jing-gin, WANG Shun-li, LI Chao-rong
(Center for Optoelectronics Materials and Devices, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Au films were deposited on the quartz substrate by magnetron sputtering, and Au
nanoparticles with different surface morphologies and sizes formed through thermal annealing treatment.
The quality, surface morphology, size and optical properties of the nanoparticles were studied by X-ray
diffraction, Atomic Force Microscope and Ultraviolet-Visible spectroscopy. The effects of morphologies
and sizes on the localized surface plasmon resonance were studied. The results show that, with the increase
in the thermal annealing temperature, Au films gradually change to regular nanoparticles from anisotropic
wormlike structure; when the annealing temperature is higher, Au nanoparticles are closer to roundness;
larger particle space results in blue shift of localized surface plasmon resonance peak position and narrow
half-peak breadth. In addition, sputtering time also imposes great impacts on Au nanoparticles. As
sputtering time rises, particle size increases and becomes on longer even. Red shift, broadening and lifting
to long-wave band happen to localized surface plasmon resonance peak position.

Key words: Au film; Localized surface plasmon resonance; thermal annealing; surface morphologies
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