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Introduction:  We present a database of high and 

low resolution colors, geometric albedos, and absolute 
spectra for 12 Solar System bodies. The original data 
was obtained from the Tohoku-Hiroshima-Nagoya 
Planetary Spectra Library (THN-PSL) which consisted 
of normalized spectra from 0.45 to 2.5 microns [1]. We 
created the absolute spectra at a high and low resolu-
tion and used them to generate geometric albedos for 
determining spectra of the Solar System bodies as if 
they orbited F-, G-, K-, and M-type stars. Using these 
spectra for Solar System bodies around other stars, we 
explore the best combination of colors to distinguish 
between rocky, icy, and gaseous bodies on a color-
color diagram. The resulting colors can be used to 
characterize similarities between reflected light obser-
vations of exoplanet and the bodies in our own Solar 
System. This exoplanetary field guide to the Solar Sys-
tem provides a first step toward deciphering the spec-
tral fingerprint of other worlds that will be gathered 
with the next generation of extremely large telescopes 
(ELTs).  

Methods: The data were taken in 2008 using the 
Triple Range Imager and Spectrograph (TRISPEC) on 
the Kanata Telescope at the Higashi-Hiroshima obser-
vatory [1]. TRISPEC splits light into one visible chan-
nel and two near-infrared channels giving a wave-
length range of 0.45 to 2.5 microns. The optical band 
covered  0.45 to 0.9 micorns and had a resolution of 
R=138. The first IR channel has a coverage from 0.9 to 
1.85 microns and had a resolution of R=142. The se-
cond IR channel has a coverage from 1.85 to 2.5 mi-
crons and had a resolution of R=360. Further details on 
the instrument can be found in [2] and more about the 
original observations in [1].  

Once we had obtained the raw, normalized spectra 
from the THN-PSL we calculated the absolute spectra 
using the recorded magnitudes for each object. We 
next calculated the geometric albedos for each body to 
model their spectra and colors as if they orbited around 
other stars. Each of these caculations was done at the 
native resolution of the original spectra and a lowered 
resolution of R=8 to see how resolution influenced the 
end results.  

Results: 12 of the 18 bodies represented in the 
THN-PSL had albedos that agreed with previous stud-
ies. These 12 include Ceres, Dione, Earth, Jupiter, The 
Moon, Mars, Neptune, Pluto, Rhea, Saturn, Titan, and 
Uranus. We grouped these objects into catagories 
based on precieved surface type (rocky, icy, gaseous) 
to see if they could be distinguished on a color-color 

diagram. In line with previous works [3,4,5] we settled 
on the standard colors R-J and J-K to best distinguish 
these surface types. The destinction based on surface 
type can be seen in figure 1. Each surface type occu-
pies a different quadrant of the color space. Also noted 
from figure 1 is that the resolution does not change the 
destinguishability of the surfaces using these colors.   

   

  
Figure 1: A comparison between using high and low 
resolution spectra to calculate these colors. Each point 
represents the color obtained from a different spectra 
in the THN-PSL, the unfilled points are at the native 
resolution and the filled points show the low resolution 
colors. 

Conclusions: These findings show the utility of a 
color-color diagram to initially characterize an extraso-
lar planet or moon into three basic surface types gas, 
rocky and icy. Such an initial characterization could be 
used to prioritize exoplanets for time-intensive follow 
up spectral observations with next generation Extreme-
ly Large Telescopes (ELTs). 
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