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Introduction: The Planetary Surface Texture Laboratory (PSTL) provides a unique opportunity to characterize 

the photometric and polarimetric response of various planetary regolith analogs. The light scattered from a planetary 

surface can reveal information related to grain size, particle shape, porosity, and roughness. The data obtained with 
PSTL will be key for comparative analysis of surface texture; quantifying the response of regolith analogs can provide 
a framework for interpreting remotely sensed data.  

Planetary Surface Texture Laboratory: PSTL is a new facility at the Johns Hopkins University Applied Physics 
Laboratory (APL) for exploring the phase and polarization response of planetary regolith analogs. The arc goniometer 

supports a light source, an imaging polarimeter, and a center sample stage. The imaging polarimeter obtains coregis-
tered images of a scene at 0°, 90°, and 135° polarization. The light source and polarimeter have the capablility to move 
through a range of angles, controlled by a computer interface, to image samples at a variety of photometric geometries 

(illumination, viewing, and phase angles, where the phase angle is the angle subtended at the surface between the light 
source and camera). 

Phase-Ratio Analysis: Phase-Ratio analysis utilizes the ratio of two coregistered images of the same surface that 

were collected at different phase angles. Phase-ratio analysis is becoming a widely used technique in planetary science, 
with recent reports describing spacecraft observations of the Moon, Mercury, Eros, and Vesta. Phase-ratio images 

reveal differences in the phase curve of materials in the scene. Phase-ratio analysis has been used to infer the presence 
of texture variations at locations including impact craters [1], lunar swirls [2], and spacecraft landing sites [e.g., 3].  

Polarimetric Analysis: The Korea Pathfinder Lunar Orbiter (KPLO) is scheduled to launch this year. The Polar-

imetric Camera (PolCam) onboard KPLO will be the first instrument to obtain global polarization maps of the Moon 
[4]. Compared with techniques like reflectance or emittance spectroscopy, to date relatively few laboratory studies 
have explored the polarization behavior of planetary surface materials . The goal of PSTL is to bridge this gap in 

knowledge by collecting phase and polarization data for well-characterized planetary regolith analog materials. 
Preliminary Results: We will present early PSTL results from a study of the JSC-1A lunar mare simulant. Work 

on preliminary polarization phase-curves (polarization parameters as a function of phase angle) and phase-ratio anal-

ysis is underway. The JSC-1A has been sieved to two different size fractions (< 63 m and > 63 m). The size sepa-
rates are being characterized in terms of particle size and shape parameters using a Retsch Camsizer instrument. 

References: [1] Kaydash, V., Y. Shkuratov, and G. Videen, (2012), Phase-ratio imagery as a planetary remote-
sensing tool, J. Quant. Spec. Rad. Transfer 113, 2601–2607. [2] Shkuratov, Y., V. Kaydash, S. Gerasimenko, N. 
Opanasenko, Y. Velikodsky, V. Korokhin, G. Videen, and C. Pieters (2010), Probable swirls detected as photometric 

anomalies in Oceanus Procellarum, Icarus 208, 20–30. [3] Clegg-Watkins, R.N, B.L. Jolliff, A. Boyd , M.S. Robinson, 
R. Wagner, J.D. Stopar, J.B. Plescia, and E.J. Speyerer (2016), Icarus 273, 84–95. [4] Jeong, M., Y.-J. Choi, S. S. 

Kim, K.-I. Kang, Y. G. Shkuratov, V. G. Kaydash, G. Videen, C. K. Sim, and I.-H. Kim (2017), Preliminary design 
of wide-angle polarimetric camera for the first Korean lunar mission, 3rd Planetary Data Workshop, LPI Contrib. no. 
1986, abstr. 7035. 

 

 

 

6337.pdf85th Annual Meeting of The Meteoritical Society 2022 (LPI Contrib. No. 2695)


