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Recent Progress of the Researches on the Positive and N egative R efractions
of the Visible L ight Propagating at theM etal-based Interface

CHEN Liang-yaa CHEN Yue-mui DA IZhong-hong
ZHOU Werxi SHEN Yan WU Yun-hua GU Wen ZHENG Yu-xiang

(State K ey Laboratory of Advanced Photonic M aterials and D evices D eparment of Optical

Science and Engineering, Fudan University, Shanghai 200433 China )

Abstract Snell's law reveals the propagation and refraction properties of the light when it passes through the
nterface canposed by o mediaw ith different optical constants It is the foundation of modem physical and
gean etrical optics The effort to realize a perfect lens is trying to find the material w ith a negative refractive
index which has not yet been found in the naturalmaterial n past years In thiswork we have fabricated a
series of noblem etalbased fim samples (Au and Ag) with different ncident angles W e quantitatively m ea-
sured the refraction of the light passing through the metal/air nterface and observed that the refraction can
change fran negative to positive i the visible range at the smplest naturalmetal/air nterface The m echa-
nigns for causing the negative refraction have been carefully discussed and analyzed and are not attributed to
the effects such as the plasnon resonance the negative pemeability the GoosHanchen shift and so on

W e hope therefore the results given n thiswork w ill stinulate people to understand more of the physical orr
g of the negative refraction happened n the metalbased artificialmaterials and will help its application in

the photonics material and device design and fabrication in the future
Key words Snell lawv; refractive ndex metal optics plasn frequency group velocity
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