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Faint absorption features near 600 and 650 nm 
have been revealed in the reflectance spectra of Vesta-
like asteroids [1] collected in SMASS1 [2]. 
Subsequently we studied available vestoid spectra 
from other sources [3 – 6]. The absorptions near 600 
and 650 nm were also found in those spectra where the 
noises had acceptable reliability level. The examined 
spectra can be sorted into five groups in accordance 
with properties of these absorptions.  
 The vestoid spectra of the first type contain in 
the red part only a narrow absorption near 610 nm. The 
similar feature is observed in some spectra of the Fe-
low orthopyroxenes as enstatites, bronzites, and 
hypersthenes. This absorption appears to be attributed 
to Fe3+ or unspecified formerly forbidden transition in 
Fe2+-cations located in these minerals.  

The vestoid spectra of the second type contain 
a weak broad feature centered near 620 – 640 nm. 
Such a band was not found in the reflectance spectra of 
the eucrites, howardites, and diogenites. We supposed 
that a little amount of olivine on the asteroids would be 
enough for an appearance of this band in their spectra. 
Simulation test by pyroxene-olivine mixture spectra 
was needed to interpret the second type of the vestoid 
spectra [7].  

A broad isolated feature (center position ≲ 
600 nm) and pair of broad bands (center positions 
shortward of 600 nm and near 650 nm) define the 
spectra of the third and fourth types respectively. The 
spectra of some diogenites contain a broad isolated 
band, which is attributed to Cr3+ in meteorite bronzites 
and centered shorter than 600 nm [8]. This band as 
well as lesser intensive and overlapping bands near 
635, 655, 687 nm are observed in the spectra terrestrial 
Fe-low orthopyroxenes [9]. Two bands can be seen in 
the low-resolution spectra of the orthopyroxenes: one 
of them is centered shorter than 600 nm and the other, 
having compound contour, centered some longward of 
650 nm. Besides, the spectra of chromites contain the 
absorptions near 600 and 650 nm. So, the discussed 
bands in the third and fourth types of the vestoid 
spectra can be attributed to Cr3+ in orthopyroxenes or 
chromites on asteroid surfaces.  

At last, the vestoid spectra of the fifth type 
contain a very broad feature (overlapping region ~100 
nm) centered near 600 nm.  Interpretation of this 
feature is still unclear. This may be the Cr3+-feature, 

which is observed in the spectra of some Cr-containing 
enstatites, or the charge transfer band Fe2+  Fe3+ in 
pyroxene spectra, or, alternatively, spectral 
contribution of a stranger material accumulated on 
asteroid surfaces. 
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Fig. 1. Example of the faint absorption bands 

(after removing liner continuum) near 600 and 650 nm 
in the vestoid reflectance spectra and specified spectral 
groups. 

 
The vestoids in this way classified are 

tabulated in the Table, the examples of the bands near 
600 and 650 nm in the vestoid spectra after removing 
linear continuum in the band ranges are shown in the 
Figure 1. As it is apparent from the Table, one 
spectrum of 3155 Lee contains the band near 650 nm 
whereas the other does not. Plausible explanation is 
that the asteroid was observed in various aspects at 
differing oppositions. At the same time, the 
supposition about the Cr-containing asteroid minerals 
remains valid. 

We have also searched for possible trends in 
the distribution of the diverse groups considering that 
they might represent different mineralogies. Analyzing 
the distribution among members and non-members of 
the Vesta's dynamical family, no clear trend was 
found.  The same result was obtained when searching 
for trends in the orbital distribution versus classes. 
Regarding the diameter distribution, it seems that the 
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smallest ones tend not to present bands.  However, 
since the smaller ones are the faintest ones having, in 
general, the noisiest spectra, this trend is indicative of 
an observational bias, rather than a physical 
characteristic. Finally, it is important to mention that 
the above results are rather preliminary since are based 
on a small sample. 
 
Table. Groups of the vestoid spectra 
 

V-asteroids Group Source 
2045 Peking I [4] 
1946 Walraven I [6] 
2468 Repin       II [3]  
2640 Hallstrom   II [3] 
4188 Kitezh II [3] 
4993 Cossard II [3] 
956 Elisa III [5] 
2566 Kirghizia   III [3] 
2704 Julian Loewe III [3] 
3155 Lee III [3] 
3849 Incidentia  III [3] 
3900 Knezevic    III [3] 
4977 Rauthgundis III [3] 
5240 Kwasan      III [3] 

3657 Ermolova III [2] 
809 Lundia IV [5] 
6406 1992 MJ IV [6] 
2795 Lepage      IV [3] 
2912 Lapalma     IV [3] 
4215 Kamo IV [3] 
1906 Naef IV [2]  
1933 Tinchen IV [2] 
2011 Veteraniya IV [2] 
3155 Lee IV [2] 
3869 Norton IV [2] 
2508 Alupka      V [3] 
2579 Spartacus V [3] 
3536 Schleicher  V [3] 
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