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Introduction:  We present spectra of the Moon in 
the 0.7 - 5.5 µm wavelength region, obtained with 
SpeX on the IRTF.  Spectra of Mercury were also ob-
tained with the same instrument configuration and 
telescope during the observing period.  Mercury spec-
tra are discussed in a companion abstract [1].   

 

Absorptions in the lunar reflectance spectra cen-
tered near 1 µm are of comparable shape and depth to 
those found in telescopic reflectance spectra obtained 
by previous observers [2] [3].  After removal of the 
estimated thermal continuum, the shape of the spectra 
in the 3 - 5 µm range is similar to laboratory thermal 
reflectance spectra of representative lunar soils [4], 
with an apparent maximum near 3.5 µm. We note that 
the continuum slope of the spectra from 0.7 to about 2 
µm is steeper (more “red”) compared to results of pre-
vious researchers [2] [3] [5].  This is probably an arti-
fact of the reduction technique and must be explored 
further in future work. 

 
Fig. 1.  Spectra of Mersenius C and Copernicus cen-
tral peaks (three central spectra) compared to vis-NIR 
spectra of Mersenius C from [3] (top) and the central 
mountain of the Copernicus central peak from [5] 
(bottom).  Data were obtained with SpeX in the Low-
Res15 mode. 

Observations: The observations were obtained on 
17 August 2003, with the high resolving power spec-
trograph SpeX  at the Infrared Telescope Facility 
(IRTF) on Mauna Kea, HI.  SpeX operates in several 
modes with different resolving power (R = 250 - 
2000).  For these observations we used the single order 
LowRes15 mode from 0.7 to 2.5 µm and the cross 
dispersed LXD mode from 2.2 to 5.5 µm.  

 

The spectra were extracted from 3 arc second long 
sections of the 0.3 arc second wide slit, corresponding 
to 6 km on the lunar surface. The seeing averaged 
about 1 arc second. For data conformity reasons, we 
observed both the Moon and Mercury on the same day 
in these modes, and used the same A2V star for spec-
tral calibration. Unfortunately however, there was a 
large (~1—1.5) air mass difference between the star 
and the Moon, resulting in the presence of residual 
telluric features in the presented spectra. We plan to 
improve the atmospheric correction with further use of 
the ATRAN atmospheric modeling routine [6]. In all 
of the following reflectance spectra, the thermal 
components have been estimated with Planck 
functions of around 335 K and removed (cf. Table 1).  

 
Fig. 2.  Reflectance spectra from Fig. 1 have here been 
divided by a straight line fit to the data at 0.7 and 1.5 
µm to accentuate absorption bands. These NIR contin-
uum removed spectra are compared with similarly 
reduced spectra of the same locations from [3] and 
[5]. 
 Results:   Our results are shown in Figs. 1 – 3. 

Gaps and some dips in the spectra are due to incom-
plete removal of telluric features. Near 1.4, 1.9 and 2.8 
µm are locations of residual H2O interference, the dip 
at 2.4 µm is due to CH4, the gap at 4.2 – 4.5 µm and 
dip at 4.8 µm are due to CO2, and the feature at 3.9 µm 
is due to N2O. 

 In Figs. 1 and 3 we display the data in a manner 
similar to results from earlier observations [4] [5] with 
the reflectance normalized at a wavelength of 1 µm. In 
Fig. 2, the spectra have been divided by a straight line 
fit at 0.7 and 1.5 µm in order to remove the NIR con-
tinuum slope and accentuate absorption features.   The 
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data are compared to spectra from [3] and [5] at 
Mersenius C and Copernicus central peak, respec-
tively. 

 
 
Fig. 3.  The first lunar telescopic high resolving power 
spectra obtained over the entire range from 0.7 to 5.5 
µm. The 3—5 µm spectral shapes are similar to labo-
ratory thermal reflectance spectra of representative 
lunar soils [4]. 
  
 The shape of the three obtained lunar reflectance 
spectra for the 0.7 - 5.5 µm range is generally similar 
(Fig. 3). The red continuum slope continues to the re-
flectance peak at 3.4 to 3.7 µm, with a possible break 
to a smaller slope at around 2 µm. Towards longer 
wavelength, the reflectances decreases.  

Mersenius C: The small and optically bright crater 
Mersenius C is thought to be composed of pure anor-
thosite [3] [7], as inferred from the absence of absorp-
tion in the 1 µm region.  Our continuum removed 
spectrum of the S wall of the crater (Fig. 2) may indi-
cate a broad and very shallow feature in this range, but 
is consistent with an anorthosite lithology.   The spec-
trum is also similar in shape to those from Mercury 
from 0.7 to 1.8 µm [1]. 

Copernicus: The central peaks of Copernicus have 
been shown to be compositionally diverse from the 
crater floor and walls, containing substantial amounts 
of originally deep-seated olivine-rich troctolite in con-
trast to the low-calcium noritic composition of the 
nearby floor and the majority of the northern inner 
wall ([5] [8]), representing the upper crust. For the 
present observations, a spectral slit was placed across 
the central and eastern of the three major central peaks 
of Copernicus (cf. [5] [9]); thus the two spectra were 
obtained from the same spectral image.  Our contin-
uum removed spectra show deep and broad 1 µm ab-
sorption bands consistent with the olivine rich lithol-
ogy of the central and eastern central peaks (Fig. 2). 

The spectrum of the eastern peak has a deeper  1 µm 
absorption than the central mountain which indicates a 
more olivine-rich composition, consistent with [10]. 
Also, an absorption component centered at 0.9 µm 
appears to be superposed on the olivine band. This 
suggests that the 6 km long swath extracted  along the 
slit partially transected the noritic crater floor, or that 
there are locations on the peak which are more noritic 
in composition. 

Table 1. 
Target Mers. C Cop. C CP Cop. E 

CP 
Date 17 Aug. 

2003 
17 Aug. 

2003 
17 Aug. 

2003 
Time (UT) 19:10, 

18:35 
19:03, 
18:54 

19:03, 
18:54  

Wavelength 
 region (µm) 

0.7 - 2.5 
2.4 - 5.4  

0.7 - 2.5 
2.3 - 5.5 

0.7 - 2.5 
2.3 - 5.5 

Phase ∠ (º) 64.5 64.5 64.5 
Illum. frac. 0.72 0.72 0.72 
Diam. ('') 1797 1797 1797 
Earth dis-
tance (AU) 

0.00266 0.00266 0.00266 

Helioc. dis-
tance (AU) 

1.0136 1.0136 1.0136 

Slit location 
 

Mers.  C 
45.7 W 
19.8S 

Copern. 
centermost 

peak 

Copern.  
Eastern 

peak 

Sub-E long 2 2 2 
Sub-S long  297 297 297 
Instrument 
mode 

LowRes   
15, LXD 

Low Res 
15, LXD 

LowRes 
15, LXD 

Planck T(K) 330 335 345 
 
Acknowledgements:  Sprague, Emery and Warell 

were visiting astronomers at the Infrared Telescope 
Facility at Mauna Kea, HI.  The telescope is supported 
by NASA Planetary Astronomy Program.   Sprague is 
also supported by NASA and Warell by Wenner-Gren 
Foundations.  We thank Dave Griep for excellent op-
eration of the telescope and John Rayner and Mike 
Cushing for help with the data analysis software.   
 References: [1]  Sprague, A. L., et al. (2004), 
LPSC, 35th. . [2] Pieters, C.M. (1982), Science 215, 
59—61. [3] Hawke, B.R., et al. (1993), GRL 20, 419—
422. [4] Salisbury, J.W., et al. (1997), Icarus 130, 
125—139 [5] Pieters, C.M. and Wilhelms, D.E. 
(1985), JGR 90, C415-C420. [6] Lord, S.D. (1992), 
NASA Pub. 103957. [7] Hawke et al. (2003), JGR 108 
(E6), 4-1—4-16. [8] Pieters, C.M., et al. (1985), JGR 
90, 12393—12413. [9] Pieters, C.M., et al.(1994), 
Science 266, 1844—1848. [10] Le Mouelic, S., and 
Langevin, Y. (2001), Plan. Space Sci. 49, 65—70. 

Lunar and Planetary Science XXXV (2004) 1624.pdf


