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Introduction

The versatility and design adaptability of the Spatial Heterodyne Spectrometer (SHS) have proven to be beneficial in various disciplines, including analyses in atmospheric,
astrophysical, elemental, and others. A hybrid of interferometric and dispersive domains of the spectrometers is implemented in the single SHS spectrometer, providing high
throughput and resolutions with design adaptiveness suitable for specific experiments. However, a disadvantage in such spectrometers is the inverse relationship between the

wavelength bandwidth and the resolving power of the spectrometer, similar to Czerny-Terner spectrometers. Circumventing this inverse relationship, the current work
proposes to partly compensate for the inverse relationship between wavelength bandwidth and the resolving power using a novel SHS design with two gratings in one arm of
the SHS interferometer, providing simultaneous detection of two different regions of the spectrum. Additionally, the proposed work has already been realized using a
miniature design with dimensions of 110 mm* 100 mm.
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Simulated spectral results
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Experimental spectral results from miniature setup

Calibrated spectra
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Conclusion

The design of the miniature QGSHS was reported for the first time experimentally with the spectrometer design of around 11 cm x 10 cm; however, this design could be further improved by considering the
appropriate grating pair, each of which would give at least three spectral features, required for calibration.

The present work reported on the detection of Hg emission peaks in two wavelength regions, the blue region with a 435.8328 nm emission peak, and the green region with three Hg emission peaks, i.e., 546.0735
nm, 576.9598 nm, and 579.0663 nm. The FWHM analysis of the latter region suggests the resolving power to be around 3890, easily achieved with the 300 gr/mm grating in the miniature design.

The theoretical resolution for the same configuration was about 7200. The differences in the resolving power could be further improved by illuminating the entire grating; however, such differences in the theoretical
and experimental resolving powers are not uncommon.
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