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Introduction & Methods Sample Measurements
Spectroscopy Is a fundamental tool in the study of the surfaces of airless bodies Figure 2: Figure 3: Figure 4:
like the Moon and asteroids. Often in these studies, regolith simulants are used 100% Olivine & 0% KBr (45-125 pm) 90% Olivine & 10% KBr (45-125 pm) 50% Olivine & 50% KBr (45-125 pm)
to simulate known properties of asteroid and lunar regolith including |
composition, porosity, albedo, and particle size fraction where Regolith [ e 016! oot
Porosity refers to the percent of empty spaces (or voids) within the regolith. —— 0.05 Albedo L — 0.05 Albedo
Here we present an examination of the Visible and Near-Infrared 0 0.12 ©0.12 00.12
(VNIR; 0.4 - 2.5 ym) reflectance spectra of high regolith porosity, fine §0,1 %0_10 §0_1
particulate olivine samples with three different albedos. 0 S N
Methods and Spectral Analysis <006 <006 —— 2006

* | produced and examined physical mixtures of San Carlos olivine, potassium —— 015Abedo

bromide (KBr) and carbon black in two particle-size fractions: 45-125 pm and g i P
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« Samples were ground, sieved, and mixed to ratios based on regolith porosity Wavelength (um) Wavelength (um) Wavelength (um) Wavelength (um)
(reported as wt.% KBr): 0%, 10%, 50%, and : Figure 6: Figure 7: Figure 8

« Carbon black was then added to each sample until a specific albedo was 100% Olivine & 0% KBr (0-45 - ' . '

. -45 ym) 90% Olivine & 10% KBr (0-45 pm 50% Olivine & 50% KBr (0-45 ym
achieved as measured at 0.7 um: 0.15, 0.10, and 0.05 £0.005. _ . : : . . ( )

* | measured the VNIR spectra and albedo of each sample using a Thermo 7 gigﬁ:gego —— 0.15 Albedo — gig 2:29-30 Hi gig 2:E232
Nicolet 1IS50 Fourier Transform Infrared (FTIR) spectrometer using a PIKE | 1 5105 hibedo | T 005 hbede 1 or05 Abeds 0,05 Albedo
Diffuse Reflectance Accessory from 8600-15000 cm* with a 2 cm™* resolution & - -~ =
(Figures 2-9). 45-125 um samples were also measured at Brown University’s 338 < S ;

Reflectance Experiment LABoratory (RELAB; Figures 2-5). § § § U
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For analysis, | modified preexisting Python code to obtain the parameters of the % 75 % 7.5 % 7.5 % 7.5

1-um feature: T < T T 50

* To calculate a spectrum’s continuum, we use the equation for slope y = : .

mx + b where y represents the output, m is the slope, x is the input and b is : : #
the y-intercept. 007050 075 100 125 150 175 200 225 250l %Y 050 075 100 125 150 175 200 225 2.50 007050 075 100 125 150 175 200 225 250 %9705 075 100 125 150 175 200 225

« Band center is the minimum value between 0.9-1.4 pum. Wavelength (um) Wavelength (um) Wavelength (um) Wavelength (um)

* Band depth Is calculated by where 7. Is the reflectance of the 100% Olivine & 0% KBr (45-125 pm) 90% Olivine & 10% KBr (45-125 pm) | 50% Olivine & 50% KBr (45-125 uym)
continuum and 7 Is the reflectance at the band center. Slope: 0.00552 +0.000166 Slope: 0.0144 +0.000137 Slope: 0.0148 +0.000137 Slope: 0.0419 +0.000190

90% Olivine - 10% KBr ratio at 0.15 albedo (45-125 um) | Band center: 1.10 pm Band center: 1.10 pm Band center: 1.10 pm Band center: 1.11 pm
sy Figure 1. Band depth: 30.5% Band depth: 32.4% Band depth: 23.5% Band depth: 5.5%
gl Spectra of
AR olivine and
: 2 potassium
gl :
i : bromide
O ! mixture with
I : 0.15 albedo.
;__8 . Included are
2 i the depth 100% Olivine & 0% KBr (0-45 um) 90% Olivine & 10% KBr (0-45 pm) 50% Olivine & 50% KBr (0-45 pm)
Zzgv’llf?em Band center: 1.06 pm Band center: 1.06 pm Band center: 1.06 pm Band center: 1.10 pm
continuum
slope shown
In orange.
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