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Abstract 3 4

Results of a method of estimating index of refraction from passive, polarimetric hyperspectral imaging

radiance measurements are presented. As off-nadir viewing hyperspectral imaging platforms gain prominence,
estimating index of refraction, which is invariant to viewing angle, may prove advantageous to estimating the < Previous Article | Next Article >
emissivity, which is not. Results show that index of refraction can be retrieved to within 8% rms error for fused
silica and sapphire glass targets, while simultaneously estimating object temperature. The accuracy and self-
consistency of this technique for estimating index of refraction are shown to compare favorably to the KEYWORDS
maximum smoothness temperature—emissivity separation algorithm. Additionally, the results show that
atmospheric downwelling radiance can alsc be accurately estimated, to within the noise of the instrument, Graphene

concurrently with index of refraction.

l.introduction Refractive index

One of the primary challenges in material classification and ID is dealing with target variability, that is, the

same material producing different signatures based on scene conditions, illumination, viewing angle, etc.

Target variability is often dealt with using a subspace, which is a group of signatures, to describe the target. As Cavity resonators

these subspaces become larger, however, it becomes more difficult to distinguish between spectrally similar

materials. Most material ID work done in the longwave infrared (LWIR) relies on some form of temperature—
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In this study, a wavelength selective structure comprising of two graphene layers, as input and output ports,
coupled through a cavity resonator is proposed and analyzed numerically using the finite-difference time- Graphene
domain (FDTD) method. A midinfrared bandpass filter is achieved, in which the wavelength of the transmission
peak is tuned by varying the length of the resonator, the lateral coupling distance between the graphene
layers, the dielectric refractive index of the material inside the resonator, and the chemical potential of the Resonators

graphene layers utilizing appropriate external voltage bias. FDTD simulation results are in good agreement

with the theoretical predictions. The simple proposed structures can be easily fabricated to be utilized in Refractive index

compact nanoplasmonic devices and PICs for optical processors and communication systems in the

midinfrared region.
Cavity resonators

The rest of the paper is organized as follows. In Sec. 2, the theory and simulation methods are introduced. In I

Sec. 3, the results are presented and discussed. The paper is concluded in Sec. 4.
Waveguides
|

2. Theory and Simulation Method U=

The schematic view of the proposed basic structure is shown in Fig. 1. Two graphene layers as input and f—

output ports in an antisymmetric configuration are coupled through a cavity resonator. In a practical point of Dielectrics

view, the structure should be inserted in a dielectric medium, but for simplicity without limiting the generality, [ ]

the background index is assumed to be air. The structure is analyzed numerically using the 2-D-FDTD method Show All Keywords

with a perfectly matched layer absorbing boundary condition around the simulation region. In the simulations,

graphene is treated as an ultrathin film. The Kubo formula is used for deriving the surface conductivity (og) of

graphene.2230.731 At room temperature and in the midinfrared spectral range, the chemical potential of

graphene is always above half of the photon energy. So the intraband transition dominates, and the interband RELATED CONTENT

transition is neglected. Therefore, the overall conductivity is simplified as3122
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SPIE Press has published more than 380 titles to researchers’ desktops on the SPIE
Digital Library, including monographs and reference works, field guides, tutorial texts,
and the new spotlight series. At least 25 new titles and editions are added to this
collection each year.

Access to eBooks requires a subscription. If your institution does not subscribe to
eBooks, you may purchase individual copies of SPIE Press titles on SPIE.org.
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