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Introduction:  Comet 81P/Wild 2 is one of the 

three Jupiter Family Comets (JFC) that have their nu-
cleus directly imaged by spacecraft from close dis-
tances.  The photometric properties of the nuclei of 
two other such comets, 19P/Borrelly and 9P/Tempel 1, 
have been studied in detail from disk-resolved images, 
and show typical photometric properties of cometary 
nuclei, but very different photometric variations be-
tween these two dynamically similar comets [1,2].  
Wild 2 is believed to have a different dynamical his-
tory as it has been in its current orbit for only several 
revolutions [3].  The 72 disk-resolved images of the 
nucleus of Wild 2 returned from the Stardust encoun-
ter, with pixel scales up to 14 m and phase angles from 
11° to 102°, make an excellent dataset for studying the 
photometric properties of this cometary nucleus, and 
for comparing with Tempel 1 and Borrelly. 

Phase Function:  The disk-integrated phase func-
tion of the nucleus of Wild 2 is measured from all im-
ages with pixel scale <100m.  After normalizing the 
measurements to a spherical shape with the equivalent 
radius of the nucleus of Wild 2, its phase function was 
fit with a linear slope of 0.0513 mag/deg.  A Hapke 
fitting resulted in an asymmetry factor (g) of single-
term particle phase function of -0.53, and a single-
scattering albedo (w) of 0.034.  Compared with other 
cometary nuclei, Wild 2 has a steep phase slope, and a 
typical albedo. 

Disk-Resolved Photometry:  We focused on 14 
images with pixel scales <30m for disk-resolved analy-
sis and study of the photometric variations of the nu-
cleus of Wild 2.  The shape model of the nucleus of 
Wild 2 [4] was used in the analysis.  The I/F data ex-
tracted from images were binned into 5° incidence 
angle (i), emission angle (e), and phase angle (α) 
grids, and all data points with i and e greater than 75° 
were disregarded.  Assuming B0=1.0 and h=0.01, the 
three other Hapke parameters are modeled: w=0.035, 
g=-0.53, θ=27°, in good agreement with the value 
found from disk-integrated phase function.  The mod-
eled geometric albedo is 0.061, and Bond albedo 
0.011.  The modeled root mean square (RMS) of ~11% 
indicates a good fit and small photometric variations 
across the surface of the nucleus of  Wild 2.  Minnaert 
model for disk-resolved data at each particular phase 
angle returned Minneart k of 0.54 at zero phase angle, 
and a linear slope of about 0.0035/deg.  Compared 

with other cometary nuclei, Wild 2 has similar albedo, 
but a phase function with steeper phase slope. 

Photometric Variations:  Using the modeled 
photometric parameters, the limb-darkening profile of 
the nucleus was removed to construct the albedo map 
of the surface of Wild 2’s nucleus.  Overall the range 
of albedo variation on Wild 2 is comparable with that 
observed on Tempel 1 [1], with both being much 
smaller than that of Borrelly [2].  Regional albedo 
variation is evident in several images, but not consis-
tently shown in all albedo maps at different phase an-
gles. 

Phase ratio maps are also constructed from five 
pairs of images.  Variations of phase ratio are seen, but 
are attributed to varying limb darkening profiles of the 
surface as viewed from different aspects.  They are not 
likely caused by variations of photometric properties 
such as particle phase function or surface roughness.  
The variation of photometric properties on the nucleus 
of Wild 2 is likely smaller than 10%, making its sur-
face the most uniform compared with Tempel 1 and 
Borrelly. 
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