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Reflectance spectroscopy has been a powerful technique for understanding the physical and chemical condition of
planetary surfaces by ground-based telescopes and planetary missions. Comparing the observed spectra with those
of analogue materials (e.g., meteorites and simulants) is crucial for such interpretation. NASA's Reflectance
Experiment Laboratory (RELAB) has long led the spectroscopic analysis of analog materials.

The primary focus of RELAB was to conduct spot-by-spot analysis of the spectra. However, planetary
landing missions planned in the near future will likely provide spectral data with high spatial resolution (cm to
mm scale). To interpret such data, it is imperative to develop imaging instruments that can rapidly map the spectra
with high spatial resolutions.

In this research, we visited RELAB and developed a new multi-color microscope for rapid spectral
imaging (Fig. 1a). The spatial resolution of the new instrument is approximately 5 um at each of the four
wavelengths (450, 525, 650, 850 nm), with a variable field of view ranging from 2 mm to 24 mm. Using this
instrument, we measured lunar meteorites (NWA11444), carbonaceous chondrites (Yamato 980115), diogenites,
lunar return samples (Apollo 17, 71055), and a 10% reflectance standard. The average spectra of these samples
(Fig. 2) were consistent with those measured by existing instruments at RELAB, demonstrating the high accuracy
(<5% error) of our new instrument. We also show the false color map (Fig. 3b) to demonstrate the high spatial
resolution of the spectra (better than 100 um). We are continuing the research to verify and expand the
applicability of this instrument as follows: 1) compare the spectral maps with elemental maps measured by
electron microscopes. 2) extend the wavelength coverage to the near infrared.
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