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Abstract Text

We describe a pushbroom imaging spectrometer having a number of attractive features for
remote sensing applications. Based on the Offner relay with a convex diffraction grating at the
secondary mirror, it is an order of magnitude more compact than conventional grating-based
design forms. It can be used at low F-numbers and over wide slit widths with near diffraction
limited image quality. It can be designed to present undetectable levels of spatial and spectral
distortion, or “smile”, which is considered critical in producing data free of significant spectral
calibration errors. It can be adapted for use over a wide range of wavelengths - from the
ultraviolet through the thermal infrared. Practical implementation of the design is enabled by the
use of electron-beam lithography to fabricate the diffraction grating. We describe the unique
characteristics of these gratings, that permit the practical realization of these low distortion
values. These include the ability to produce true blazed designs on a convex substrate as well as
to control the shape of the pupil anodization resulting from multipanel  grating designs.
Experimental results are given that show how these new e-beam gratings outperform versions
made by conventional ruling and holographic means in all respects - wavefront, diffraction
efficiency, and scatter. Finally, a specific imaging spectrometer design is evaluated in the
laboratory. It covers a spectral band from 380 to 1000 nm with 3 nm spectral resolution and has
800 spatial elements (13 microns in size) across the entrance slit (limited by the detector size).
Details of an alignment method designed to minimize residual distortions while optimizing image
quality are given. Experimental results are described that show the extent to which the
theoretical optical performance can be approached in practice for this novel spectrometer design
form.
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