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Introduction:  The Dawn spacecraft started to re-

turn images of Vesta on its approach to this asteroid in 
May 2011.  The disk-resolved images collected by the 
Dawn Framing Camera (FC) and the visible-near-
infrared spectrometer (VIR) reveal a surface that is 
highly diverse in terms of its photometric properties.  
Here we report the preliminary global photometric 
studies of Vesta derived from Dawn data in the visible 
and near-infrared (NIR) wavelengths. 

Disk-Integrated Phase Function:  We measured 
the disk-integrated brightnesses of Vesta from the FC 
clear filter images collected during approach to Vesta 
at phase angles from ~23º to 108º.  After correcting for 
the change of apparent cross-sectional area of Vesta, 
we combined the measurements with previous ground-
based observation of Vesta in the visible at phase an-
gles <25º [1] and the Rosetta OSIRIS observations at 
~52º [2] to construct a disk-integrated phase function.  
All photometric measurements from difference sources 
appear to be consistent with each other, and consistent 
with an IAU H-G phase function with H=3.2 mag, 
G=0.28 at phase angles less than ~80º.  A Hapke mod-
el with a single-scattering albedo (SSA) of 0.50, 
asymmetry factor of a single-term Henyey-Greenstein 
function of -0.25, a Hapke’s photometric roughness 
20º, and an amplitude 1.4 and a width of 0.04 for the 
opposition effect is consistent with the disk-integrated 
phase function of Vesta.  Note that this Hapke model 
might not be a unique fit here.  The modeled V-band 
geometric albedo of 0.36 for Vesta is consistent with 
previous measurements [3]. 

Disk-Resolved Modeling:  Disk-resolved model-
ing is performed with the data collected during the first 
science orbit, Survey Orbit, coupled with the shape 
model of Vesta [4] and the spacecraft trajectory.  We 
fit the Hapke’s model with five parameters to derive 
globally averaged photometric parameters.  During 
Survey, the correlation between phase angle and lati-
tude in our data is minimal, and the photometric mod-
els should be free of bias from any  possible systematic 
latitudinal photometric variations.  Overall the model 

root mean square scatter is about 4-7% for FC images, 
and 10-12% for VIR. 

From disk-resolved photometric modeling, the 
Hapke’s photometric roughness of the surface is ~20º, 
independent of wavelengths.  The asymmetry factor of 
the single-particle phase function is about -0.27 to -
0.29 in the visible, and about -0.30 to -0.35 in the NIR.  
The phase function of Vesta clearly shows steeper 
slops near the 1-µm and 2-µm band center, consistent 
with the bands being deeper at relatively higher phase 
angles as observed from the ground for Vesta and 
measured in the laboratory for HEDs [5].  The SSA of 
Vesta varies from 0.4 near the 1-µm band center to 
~0.8 near 3 µm, with a spectrum similar to the reflec-
tance spectrum of Vesta. 

Photometric Variations:  Based on the global 
photometric properties derived here, the SSA of the 
brightest area on Vesta is ~0.76, and the darkest area 
~0.10.  The areas with extreme albedos are relatively 
small in sizes.  This range of albedo is the largest 
among those of all asteroids imaged by space missions.  
The variations in other photometric parameters such as 
phase function and roughness is probably small on a 
global scale. 
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