MODELING MAGNETITE REFLECTANCE SPECTRA USING HAPKE THEORY AND EXISTING
OPTICAL CONSTANTS. T. L. Roush', D. T. Blewett?, and J. T. S. Cahill’, 'NASA Ames Research Center
(Moffett Field, CA,; ted.l.roush@nasa.gov), 2Johns Hopkins University Applied Physics Laboratory (Laurel, MD).

Introduction: Magnetite is an accessory mineral
found in terrestrial environments, some meteorites, and
the lunar surface. The reflectance of magnetite powers
is relatively low [1], and this property makes it an ana-
log for other dark Fe- or Ti-bearing components, par-
ticularly ilmenite on the lunar surface. The real and
imaginary indices of refraction (optical constants) for
magnetite are available in the literature [2-3], and on-
line [4]. Here we use these values to calculate the re-
flectance of particulates and compare these model
spectra to reflectance measurements of magnetite
available on-line [5].

Methods: The three available sets of magnetite
optical constants were used in calculations of the bidi-
rectional reflectance for comparison to the laboratory
measurements of a 45-90 um grain size fraction of
magnetite (RELAB spectrum C2CS25) over the ~0.2-
2.6 um region. Hapke theory was used for the calcula-
tions and two different representations of the particle
phase function were used: isotropic (Hapke’s b and ¢
are both set to 0) and non-isotropic (using an estimate
from the results of [6] with b = -0.25 and ¢ = 0.175).
The results are shown in Fig. 1.

Summary: None of the available optical constants
of magnetite closely reproduce the measured spectra
regardless of the representation of the particle phase
function (Figs. 1a, 1b). The calculated reflectances for
two grain sizes are essentially the same (Fig. 1a, 1b).
The calculated reflectances are significantly lower and
the slopes shallower than the measured values (Fig. 1a,
1b). The non-isotropic phase function produces a low-
er reflectance than the isotropic phase function (Fig.
1c).

We will discuss the potential causes of the discrep-
ancies between calculated and measured reflectances.
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Figure 1. Laboratory reflectance of a 45-90 um mag-
netite sample (RELAB, C2CS25), compared to calcula-
tions of the reflectance using Hapke theory assuming
particle phase functions of a) isotropic b) non-isotropic,
using scattering parameters from [6] and c) direct com-
parison of 45 um grain size calculations for isotropic
and non-isotropic phase functions.



