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Introduction:  We will soon be able to directly test theories 

about the parent body of one class of meteorites. The Dawn mission 
will launch in 2006 and arrive at Vesta in 2010 for a year of detailed 
study from orbit [1]. To utilize this opportunity fully, it is necessary 
to link the detailed petrographic information of HEDs studied in 
earth-based laboratories with their counterparts on the surface in 
geologic context. The principal tools are mapping instruments with 
sufficient spatial resolution to characterize geologic features: a cam-
era system (supplied by DLR, which has high spatial resolution) and 
an imaging spectrometer (supplied by IAS, which covers the full 
spectral range to 5 µm, ≤10 nm resolution). Although spectroscopy 
was central in identifying Vesta as the parent body for HED meteor-
ites [2], we must sharpen our analytical capabilities in order to ad-
dress the range of important geological issues raised by the HEDs. 

Shown in the figure below are bidirectional spectral reflectance 
properties of typical howardites, eucrites, and diogenites in the 
RELAB public data <http://www.planetary.brown.edu/relab/> ac-
quired by T. Hiroi, T. Burbine, R. Binzel, and J. Wasson,. These 
include 51 individual meteorites H:E:D = 14:27:10 and illustrate the 
types of mineralogic information that is readily discerned [3,4,5,6].   

 
The variation in band center of pyroxene absorptions near 1 and 

2 µm captures the higher Mg content of diogenite pyroxenes com-
pared to eucrites, with howardites being a mixture. For eucrites, 
crystalline plagioclase is indicated by the inflection near 1.25 µm 
(although Ca-rich pyroxenes and olivine exhibit a similar feature), 
but this feature is absent for diogenites and most howardites (where 
plagioclase is often converted to maskelynite). Additional features 
include a broad absorption due to a Ti-phase in eucrites such as 
Bouvante. To progress beyond the general characteristics, however, 
requires much more thorough quantitative links be made between 
key petrographic and spectral properties. For example, we need to 
determine pyroxene Mg and Ca contents more accurately, estimate 
grain size, identify the Ti-phase, characterize maskelynite, etc. To 
accomplish this we must invert the process and use coordinated 
analyses of HEDs as ground truth for Vesta-specific applications. 
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