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Introduction:  Spectral measurements of Mer-
cury's surface indicate low or no FeO content as de-
termined from the absence of absorptions centered 
near  0.9 and 1.2 µm.  These observations support pre-
vious observations [1] [2] [3].  At the Moon these ab-
sorption bands are ubiquitous at varying depths [4][5].   
We have obtained spectra from the Moon with the 
same instrumentation and telescope for comparison.  
The lunar results are shown in a companion abstract 
[6].  

Observations:  Spectral observations were made 
using the high resolving power SpeX at the Infrared 
Telescope Facility (IRTF) on Mauna Kea, HI.  SpeX 
operates in several modes with slightly different re-
solving power (R = 1000 - 2000).  We used the SXD 
mode from 0.8 - 2.4 µm and LXD from 2.2 - 5.4 µm.   
SpeX also has LowRes15 mode (R = 250) that can be 
used for the 0.7 to 2.5 µm spectral region.  We also 
observed both Mercury and the Moon with LowRes15. 

Because the S/N is very high in these data, it is 
possible to divide the data along the slit into several 
sectors.  This has the advantage of providing increased 
spatial resolution permitting a search for variations in 
composition with respect to latitude or longitude.  At 
the IRTF using SpeX the spatial resolution is seeing 
limited in the 0.8 - 5.5 µm spectral region.  Our seeing 
for the observations was about 1 arcsecond.  We chose 
to divide the slit into 4 sectors, each covering slightly 
less than 2 arcseconds across Mercury's surface. It is 
advantageous to divide the spectra by a thermal model 
of Mercury for the location of the slit to remove the 
steep slope caused by Mercury's thermal emission.  
Mercury's surface temperature reaches up to 750K 
around the sub-solar point.   The peak wavelength of 
its characteristic Planck function is about 6 µm com-
pared to 10 µm that is typical of the Earth and Moon.  
We use the thermal model developed specifically for 
Mercury spectral data analysis [7].  After data are di-
vided by the thermal model, any spectral features be-
come more apparent. The thermal continuum of Mer-
cury has been removed from all spectra shown. 

Observational Parameters and Geometry:  Table 
1.  gives the geometry and parameters relevant to our 
observations and analysis. 

Results:   Our results are shown in Figs. 1 - 3.  Be-
cause there are some telluric H2O, CO2 , CH4 and N2O 
bands in this spectral region that cause spurious fea-
tures if good correction is not obtained, we have in 

some cases removed sections of the data from the 
spectra displayed.   

For the spectral region from 0.8 to 2.5 µm we also 
display the data in a manner similar to results from 
earlier observations [1] [2] [3] where the near IR con-
tinuum is fitted with a linear slope which is then re-
moved from the data before plotting (Fig. 2). 
 

Table 1. 
Target Merc 1 Merc2 Merc 3 
date 23 June 

2002 
17 Aug. 

2003 
17 Aug. 

2003 
UT 17:48, 

19:47 
18:06, 
21:41 

18:22, 
21:48 

µm 2.4 - 5.4  2.3 - 5.5 0.6 - 2.5 
phase∠ o 99.4 95.3 95.3 
frac il-
lum 

0.42 0.45 0.45 

diam " 7.7 7.8 7.8 
E dis AU 0.8737  0.8572 0.8572 
S dis AU 0.3954  0.46490 0.4649 
long., 
deg. 

N high lat 
 ~250 

N high lat 
~167 - 

240 

S high lat 
~167-240 

sub-E 
long. 

241 197 97 

sub-S 
long. 

341 102 102 

SpeX 
mode 

SXD,LXD SXD,LX
D 

LowRes15 
and  LXD 

Planck 
T(K) 

 
468 

 
460 

 
440 

 
 
Gaps in the spectra near 1.5 and 2 µm are where 

residual telluric atmospheric interference was removed.  
The gap from ~2.7 - 2.8 µm is also at the partition be-
tween the SXD and LXD modes (or in the case of 17 
Aug. 03, Southern highlands spectrum, the SpeX 
LowRes15 and LXD modes).  The gap from ~4.2 to 
4.4 µm is from removal of data where telluric CO2 
obscured the Mercury flux.   

After removal of the near-IR continuum from the 
spectra, a comparison can be made to reflectance spec-
tra of the Moon from the literature (see our companion 
abstract [6]).   
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Fig. 1.   The SpeX Mercury data are displayed along 
with previous observations to illustrate the absence of 
absorptions caused by Fe2+ charge exchange charac-
teristic of FeO in reflectance spectra from the Moon 
and many asteroids. 
 

 
 
 
Fig. 2.  The same Mercury spectra after the near-IR 
continuum fit to the 0.7 to 1.5 µm region has been re-
moved.  Also shown the classic spectrum of McCord 
and Clark [1].  The region from 0.7 to 2.5 is similar to 
that of Mersenius C shown in our companion abstract 
[6].  At this time we attribute minor features between 1 
and 2.7 µm in the data from 2003 to be caused by tel-
luric interference. 
 
 

 
 
 
 
 

 
 

 

 
 
Fig. 3.  The first high resolving power spectra of Mer-
cury's surface  obtained over the entire range from 0.7 
to 5.5 µm.   
 
 

The 0.7 to 2.5 µm region indicates no or almost no 
FeO as mentioned earlier.   The observations [1][2][3] 
and petrologic analysis of that result [8] [9] have been 
well discussed.  Our future work will include modeling 
and comparison to a wide suite of laboratory spectra of 
rock and mineral powders with an emphasis on the 
entire spectral region.   The region from 2.5 to 5.5 µm 
will present an especially interesting challenge. 
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