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Metasurfaces for polarization sensitivity
Full control of light has never been possible by using

conventional optical components. Frequency- We are focused on selective transmission in the UV range. We have modeled simple hole arrays in Al designed to
selective transmission (filtering) is common, but is transmit at UV wavelengths and reject longer wavelengths. Fabrication of these structures has been done using
generally not optimized because individual control of JPL’s e-beam lithography expertise. The surface structures consist of arrays of holes in a thin metal (aluminum)
optical parameters is not possible. Refractive layer. Our goal was to demonstrate polarization-dependent operation at UV wavelengths. Although the fabrication is
focusing optics have bulk and are generally limited to challenging in UV, the payoff is substantial because of the lack of efficient materials at these shorter wavelengths.
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ool The transmission peak is much stronger than in the previous example. In
depen_dent transmission. The next goals are to fact, the transmission maximum for the two polarizations is 45% and 25%, The large aspect ratio of the rectangles produces a large splitting in
optimize throughput at target wavelengths, and even though the fractional open area represented by the aperture array is the transmission peak of the two polarizations, and the overlap
reduce out-of-band transmission. only 12.5%. This illustrates the fact that transmission via resonances in the between the two transmission peaks is now small. The goal of
pattern cannot be thought of in terms of a “fill-factor” for the array. discrimination between polarizations has been achieved in this case

Benefits to NASA and JPL:

The UV spectrum is rich with information but is underutilized, in part because of a lack of suitable optical materials and devices. Current materials provide low system throughput and low
(or no) out-of-band rejection. This work focuses on these limitations, with the goal of applying the new field of optical metamaterials to provide new solutions to the problem of UV optical
components. Development of revolutionary new components and instruments using metamaterials would provide JPL a critical advantage in optics systems with lower mass, lower
complexity, and higher throughput. Artificial optical materials can provide separate control over normally fixed parameters such as permittivity and permeability; impedance matching can
be controlled separately; and these resonant structures also have intrinsic polarization sensitivity. Mission concepts such as HabEx and LUVOIR require optical solutions across a wide
wavelength range, with high efficiency and high selectivity.

We expect that metamaterials will provide new solutions for high-efficiency optical elements. These applications span visible wavelengths, for which compact wavefront-shaping optics
would reduce mass and complexity, and UV wavelengths, for which higher-efficiency optics are necessary.
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