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Introduction: Spectral Profiler (SP) is a visible -
near infrared grating spectrometer onboard Japanese
SELENE (Kaguya) Lunar explorer launched in Sep-
tember 2007. SP consists of one reflective telescope,
two plane gratings, three linear detectors, one three-
stage peltier cooler, and two halogen lamps with a fil-
ter for radiometric and spectral calibration.

Data being obtained by SP since November 2007
are lunar surface spectral reflectance in the 0.5 - 2.6
pm spectral region with 6 - 8 nm spectral sampling
interval, 500 m spatial sampling interval (along-track
direction), and 500 m swath (cross-track direction).
SP's spectral coverage and sampling interval are opti-
mized for the survey of plagioclase, pyroxene, and
olivine which are major minerals on the lunar surface.
SP is the first instrument which provides such visible
to near infrared continuous reflectance spectra for both
sides of the Moon.

SP's first light data and early inflight performance
were reported in [1]. In this paper, the current status
and the first scientific results of SP [2] are presented.

Status of Spectral Profiler: By the end of No-
vember 2008, SP has conducted more than 4000 pole-
to-pole continuous observation of the lunar dayside
under various solar illumination conditions. The total
number of observed points is more than 40 million.
The same SP operation will be continued at least by
March 2009.

In Figure 1, SP transects around Copernicus crater
acquired by November 2008 are shown. The width of
transects is roughly 500 m. These transects cover ma-
jor geologic features of this crater. The areas between
SP transects are being observed by Multiband Imager
which is also onboard SELENE and has nine spectral
bands with 20 - 60 m spatial resolution.

To monitor changes of radiometric and spectral
characteristics of SP, calibration lamps are being ob-
served four time per week with two exposure modes.
As for absolute radiometric calibration and photomet-
ric correction, Apollo 16 landing site has been ob-
served three times so far (November 2007, March and

September 2008) by the roll maneuvers of SELENE
spacecraft.

In Figure 2, continuum removed SP and earth-
based [3] spectra of Mare Serenitatis and the central
peak of Tycho crater are shown. These two sites ex-
hibit the absorption bands at 0.97 um and 0.94 pm
which indicate the existence of pyroxene with different
composition and/or crystal structures. The excellent
agreements between SP and earth-based spectra also
suggest quite high performance of SP as well as appro-
priateness of current data processing procedures.

First Scientific Results from Spectral Profiler:

Plagioclase-dominant Lithology at Jackson. In
Figure 3, continuum removed spectra of central peaks
of Jackson and Daedalus craters are shown together
with a laboratory spectrum of plagioclase anorthosite
from Apollo sample 15415 [4]. Although both central
peaks are thought to be plagioclase-rich, Jackson's
spectrum shows much deeper absorption band centered
at 1.29 pum than that of Daedalus. In fact, Jackson's
absorption band is deeper than any of previously pub-
lished spectra of plagioclase-rich surfaces on the Moon
such as the east wall of Kant crater [5]. So Jackson has
the deepest plagioclase absorption band found on the
Moon so far.

Plagioclase-dominant Lithology at Tsiolkovsky . In
Figure 4, continuum removed spectra of central peaks
of Copernicus and Tsiolkovsky craters are shown. As
discussed in [6], olivine is thought to be the major ma-
fic mineral in the central peak of Copernicus. This is
supported by SP spectrum in Figure 4 which has an
absorption band centered at 1.05 pm indicating the
existence of olivine. The analyses of Clementine
UV/Vis data suggested that the central peak of Tsiolk-
ovsky is also olivine-rich [7]. However SP spectra of
this area show no 1.05 pm band but 0.97 and/or 1.29
pm bands. These observations implies that the lithol-
ogy of the central peak of Tsiolkovsky is a mixture of
pyroxene which has the absorption band at 0.97 pm
and plagioclase rather than olivine.
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Other Issues: For more accurate retrieval of lunar
surface reflectance, wavelength-dependent photometric
correction will be necessary. The preliminary results
from the photometric study using SP data will be re-
ported in [8]. Also, to extract mineral abundance in-
formation more quantitatively from SP data, applica-
tions of spectral deconvolution techniques to SP data
are now being investigated. The first results with
Modified Gaussian Model will be presented in [9].
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Figure 1. SP transects (red lines) around Copernicus
crater (D = 93 km) acquired between December 2007
and November 2008. The line width of SP transects is
about 500 m.
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Figure 2. Continuum removed SP and earth-based [3]
spectra of Mare Serenitatis 2 and the central peak of
Tycho.
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Figure 3. Continuum removed SP spectra of Daedalus
and Jackson with that of Apollo sample 15415 (plagio-
clase anorthosite) [4]. The vertical tick interval is 0.1.
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Figure 4. Continuum removed SP spectra of central

peaks of Copernicus and Tsiolkovsky craters. See Fig-

ure S1 of [2] for the location of CP1, 2, 3, and 4. The

vertical tick interval is 0.1.

<
IS



