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Introduction:  In asteroid taxonomy, members of 

the R-class are quite rare, with only four recognized in 
the second phase of the Small Main-belt Asteroid 
Spectroscopic Survey (SMASSII) [1].  The R-types, 
including the original type member (349) Dembowska, 
are identified from spectra containing relatively steep 
red slopes shortward of 0.7 µm, and strong 1- and 2-
µm pyroxene absorption bands.  Spectral analysis sug-
gests these objects are pyroxene-olivine assemblages, 
containing little or no metal, and may represent the 
silicate residue from the partial melting of asteroid 
parent bodies [2]. 

Analysis:  I have been continuing to refine a strat-
egy for identifying asteroid families based on the com-
bination of their spectral colors and orbital proper ele-
ments.  This methodology is based on the observation 
that asteroid families consist of members showing a 
high degree of spectral homogeneity [3].  This fact 
allows for new, more dispersed families to be recog-
nized, for family boundaries to be more accurately 
defined, and for interlopers to be identified. 

In the course of this study, a new group containing 
eight asteroids has been identified with Sloan Digital 
Sky Survey (SDSS) colors that closely match those of 
the known R-types.  Examination of the proper ele-
ments for all numbered asteroids reveals that this fam-
ily consists of at least 40 members grouped by the Hi-
erarchical Clustering Method (HCM) [4] below a cut-
off in the distance metric, d, of 40 m/s.  The lowest 
numbered member in this group is (7468) Anfimov, 
and the range in orbital proper elemets is a: 3.031 – 
3.074 AU, proper e: 0.087 – 0.091, and proper sine i: 
0.059 – 0.061.  The eight Anfimov family objects with 
SDSS colors are: (18853) 1999RO92, (23698) 
1997NA3, (47972) 2000VW15, (72689) 2001FD70, 
(91625) 1999TS53, (97638) 2000EO161, (103858) 
2000DH39, and (191482) 2003SJ312. 

Figure 1 shows the 1-σ envelope for SDSS colors 
of Anfimov family members, compared to V-types 
(Vesta family) and S-types (Koronis family).  The An-
fimov asteroids clearly have a steeper red slope short-
ward of the peak reflectance at 0.7 µm compared to the 
S- and V-types.  While the SDSS z’ band often under-
estimates the true depth of the 1-µm band, the average 
measured depth of the Anfimov family 1-µm feature 
compared to that of the S- and V-type asteroids is 
strongly suggestive of the R-type classification. 

Further study:  A near-IR observational study is 
underway to test the R-type classification of Anfimov 

family asteroids.  This work involves both spectros-
copy (of the brighter targets) and broad-band J, H, and 
K colors to characterize both the 1- and 2-µm absorp-
tion bands. These observations are being obtained with 
the SpeX [5] and MORIS [6] instruments at the NASA 
Infrared Telescope Facility on Mauna Kea. When 
added to the SDSS visible-wavelength colors, these 
new observations should help to solidify the taxonomic 
classification for the Anfimov family members. 
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Fig. 1.  These 1-σ  envelopes show the scatter in SDSS 
colors for V-type (Vesta family), S-type (Koronis fam-
ily), and suspected R-type (Anfimov family) asteroids.  
The SDSS u’, g’, r’, i’, and z’ band centers are marked.  
Due to the width of the z’ filter, and the narrow shape 
of the 1-µm band (particularly for the V- and R-types), 
the z’ measurement usually underestimates the true 
depth of the band. 
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