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Anomalows reflection and transmission characteristics of a type of continuous film metal
gratings
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Abstract: Metal gratings wih various depth, metal thickness and period are fabricated by depositing metal films on wave-
length scale gratings on quartz substrates, which are formed by holographic interference patterning and subsequent et ching,
The anomalous characteristics of angular reflection and transmissin spectra are found For different grating depth and metal

3

thick ness, the appearance of spectrum can be inversed, i e. the “valley-like” reflection spectrum becomes “peak like”, while
the pealelike” transmission spectrum becomes “ valley- like”. In this article, we analyze the relevant physical effects and
characters of the optical interaction processes, and give an interpretation of the phenomena.
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Fig 1 SEM image of silver metal grating
structure farmed on quartz substrate
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Fig.2 Angular dependence of Zere- arder reflection

and transmission of Ag metallic gratings

under TM: pdarization illumination of 633 nm
wavelength laser. (a) Period d= 370 nm,

depth of quartz grating A= 30 nm,
Ag thickness /= 40 nm; (b) d= 370 nm,
h= 120 nm, = 170 nm
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Fig 3 Angular dependence of Zere- order reflection
and transmission of Ag metallic gratings under
TM: polarization il lumination of 633 nm
wavelength laser. For the structure, period d= 780 nm,
depth of quartz grating = 30 nm, Ag thickness /= 80 nm
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Fig.4 Shematic illustration of charge distribution
of surface plasmon waves coupled on a silver
metal grating (a) for shallower metal gratings;
(b) for deeper metal gratings
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