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Introduction:  The Framing Cameras (FC) onboard 
the Dawn spacecraft are expected to map the dwarf 
planet Ceres in seven color filters from different orbits 
starting in April 2015. We intend to present the first 
color imaging results from the approach phase to 
Ceres, including images exceeding the spatial resolu-
tion of the Hubble Space Telescope by a factor of 7 
(~4 km/pixel). 

Ceres’s approach phase data are crucial in several 
aspects: 

1. It allows a first, spatially resolved analysis of 
color variations across the surface.  

2. It reveals the first details of surface features 
and topography (see also [1]). 

3. It reveals the phase curve which is required to 
define the correct exposure times for the up-
coming orbiting phases (see also [2]). 
  

Information gathered during the approach phase will 
allow us to draw first conclusions on the nature and 
evolution of Ceres. We will discuss the relationship of 
the most prominent color surface features to resolved 
data from HST [3] and indications on spectral varia-
tions from  ground-based observations [4, 5] as well as 
the recent findings on Ceres’s volatile activity [6]. 
Implications for the upcoming high-resolution data 
will also be presented.  

First results:  A set of Ceres FC data has been ob-
tained for color filter calibration purposes on Decem-
ber 1, 2014. The images have a projected pixel size of 
approximately 150 km (see Fig. 1).  

 

Fig.1: Clear filter image composite of Ceres acquired 
by Dawn FC on December 1st 2014. The apparent 
diameter of Ceres is about 9 pixels. Credit: 
NASA/JPL-Caltech/UCLA/MPS/DLR/IDA 

Seventeen pixels around the center of the visible disk 
have been co-registered and integrated to a single spec-
trum ranging between 0.44 and 0.96 µm (Fig. 2). With-
in the accuracy of the data (± 0.01 in reflectance), the 
color spectrum is essentially flat over all bands and 
thus consistent with previous ground-based spectra [7, 
8, 3].  

 

Fig. 2: First integrated absolute color spectrum of 1 
Ceres from Dawn FC.   
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On the basis of these very first Dawn data of Ceres, we 
find that the distribution of reflectance values relative 
to the sub-solar point pixel confirms the phase effect as 
observed by ground-based data. In comparison to im-
ages of Vesta obtained at the same low spatial resolu-
tion, increasing phase angles at Ceres result in a gener-
ally steeper decrease of the reflectance. At Vesta, a 
steep decrease has been observed only at the highest 
phase angles. 

Hunting for water: The detection of near-surface 
water vapor at two different longitudes [6] can arise 
from a variety of processes including cryovolcanism, 
recent impacts, and comet-like activity. These should 
be colorimetrically distinguishable from the relatively 
flat and dark spectral background of the average Ceres 
surface. The water vapor emission observed requires 
activity over a small area [6] and at the higher resolu-
tion of the approach imagery, color differences from 
the background due to evaporates or other hydrated 
materials can be significantly enhanced. Because the 
water vapor emissions are episodic, the color maps of 
the entire surface even on approach may reveal a histo-
ry of emissions and insights into the mechanism(s) 
giving rise to them. This provides an important com-
plement to topographic and clear-filter albedo investi-
gations to identify current and past surface processes. 

Identifying native materials: Dawn’s first target, 
Vesta, revealed a surface with remarkable heterogenei-
ties, that were more dramatic over small spatial scales 
(black against the native bright background) [9]. Given 
Ceres’ larger size it is likely to be similarly contami-
nated. However, bright materials added to a dark back-
ground may be darkened rapidly as they mix through 
micrometeoroid impacts [10]. Colorimetry coupled 
with the improving resolution provided by the Framing 
Camera will provide a means by which native Ceres 
material can be distinguished from exogenous compo-
nents. The experience gained from the approach to the 
first target of the Dawn mission, asteroid Vesta [9], is 
helpful as a blue print for the upcoming refinement of 
the evidence on spectral and geologic features of 
Ceres. 
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