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Introduction: Before the launch of the Lunar Re-
connaissance Orbiter (LRO), it was suggested that
thermal infrared spectroscopy would be a unique tool
for lunar compositional remote sensing in part because
evidence indicated this technique was less susceptible
to the known optical effects of lunar surface exposure
to space [1] than the more widely used visible and
near-infrared wavelengths [e.g. 2, 3]. However, with
global data from the LRO Diviner Lunar Radiometer
(Diviner), it quickly became evident that the Christian-
sen Feature (CF; a mid-infrared compositional indica-
tor) measured from the lunar surface was affected by
space weathering [4, 5]. We will present and discuss
hypotheses for the unanticipated space weathering de-
pendence revealed by Diviner.

Observable thermal infrared spectroscopic space
weathering effects are most likely caused by variations
in the epiregolith thermal gradient due to differences in
visible albedo and not composition or bulk thermo-
physical properties. Young features such as interiors,
ejecta and ray deposits of the craters Tycho and Jack-
son show CF positions at systematically shorter wave-
lengths than their more space weathered surroundings,
as do deposits of the other young rayed craters. Lunar
swirls, commonly thought to form as a result of inhibi-
tion of the space weathering process, also show shorter
CF positions than their surrounding terrains [6]. Divin-
er and ground-based telescopic data indicate that tem-
peratures observed on- and off-swirl during nighttime
and lunar eclipse are consistent with differences in al-
bedo and not thermal inertia [6, 7].

In addition to characterizing and quantifying the
degree to which space weathering affects the CF, this
presentation presents techniques for the normalization
of space weathering effects to enable examination of
the underlying composition (Figure 1).

Datasets: We used calibrated radiances from Di-
viner’s three 8 um-region channels to calculate effec-
tive emissivity and then fit the three emissivity values
with a parabola. The wavelength maximum of the pa-
rabola is the estimated CF wavelength [5]. Our data
were ‘“photometrically” corrected by projecting the
data onto a topographic grid, calculating photometric
geometry, and applying an empirical correction meth-
odology [after 5]. Global Diviner data were binned at
32 pixels per degree to produce maps of CF values for
latitudes below 60 degrees. We compare the CF to the
Clementine-derived optical maturity (OMAT) parame-

ter [8]. For specific regions of interest, Diviner data
were binned at 128 pixels per degree and compared to
OMAT derived from Kaguya Multiband Imager data.
Conclusions: Diviner CF data have a clear depend-
ence on optical maturity owing to differences in visible
albedo. While the near-IR derived OMAT parameter
can be used to grossly correct the CF data for the space
weathering effect, residual signals remain. Compari-
sons of CF and OMAT at highest resolution suggest
that in the least weathered areas the two parameters
diverge in their response to space weathering and the
proposed correction is less effective in the lunar maria.
Therefore it is likely that Diviner CF contains unique
information regarding space weathering [9, 10].
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Figure 1. Demonstrating the use of OMAT to correct space
weathering effects from Diviner CF data.
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