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Fig.1 The reflectance spectra of S type and C type asteroids within 0.4~1.0 pum , normalized to unity at
0.55 um . The left one is S type, and the right one is C typel'l.
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Fig.2 The filter profiles of SDSS g, r, and i wavebands
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Fig.3 The distributions of SDSSMOC4 asteroids’ (g-7)-(r-%) color indexes
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Fig.4 The distributions of S type and C type asteroids’ (g-7)-(7-i) color indexes
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Fig.5 The Gaussian distributions of “a” derived from the SDSSMOC4 data. The left and right

distributions correspond to C type and S type asteroids, respectively.
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Table 1 The comparison of our results of SDSSMOC4 derived by PCA and cluster

analysis methods respectively with those of the Carvano’s method

a=0 a<0 K-means_S K-means_C
Carvano_S 15190 (96.3%) 576 (3.7%) 15623 (99.1%) 143 (0.9%)
Carvano.C 664 (3.8%) 16964 (96.2%) 1544 (8.8%) 16084 (91.2%)
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Table 2 The comparison of the results of 7000 S type and 3000 C type asteroids
derived by PCA and cluster analysis methods respectively with those of the
Carvano’s method

a=0 a<0 K-means_S K-means_C
Carvano_S 6526 (93.2%) 474 (6.8%) 6934 (99.1%) 66 (0.9%)

Carvano.C 55 (1.8%) 2945 (98.2%) 177 (5.9%) 2823 (94.1%)
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Table 3 The comparison of the results of 8000 S type and 2000 C type asteroids
derived by PCA and cluster analysis methods respectively with those of the
Carvano’s method

a=0 a<0 K-means_S K-means_C

Carvano.S 6699 (83.7%) 1301 (16.3%) 7862 (98.3%) 138 (1.7%)
Carvano.C 26 (1.3%) 1974 (98.7%) 87 (4.3%) 1913 (95.7%)
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Fig.6 The distributions of XSTPS-GAC asteroids’ (g-r)-(r-%) color indexes
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Table 4 The comparison of our results of XSTPS-GAC derived by PCA and cluster

analysis methods respectively with those of the Carvano’s method

a=0 a<0 K-means_S K-means_C

Carvano_S 81 (65.3%) 43 (34.7%) 91 (73.4%) 33 (26.6%)
Carvano.C 27 (31.4%) 59 (68.6%) 42 (48.8%) 44 (51.2%)
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Fig.7 The Gaussian distributions of “a” derived from the XSTPS-GAC data. The left and right

distributions correspond to C type and S type asteroids, respectively.
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Methods of Asteroid S/C Type Classification Using
Color Index

YE Jia-hui'? ~ ZHAO Hai-bin»® LI Bin!?

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
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AsstracTt Color indexes are important to classify the S/C type asteroids. The
asteroids’ color parameter a reduced from principal component analysis of color indexes
is a key parameter of classification. Two methods, dividing by the parameter a directly
and the cluster analysis by parameter a, are applied in asteroids’ S/C classification of
Sloan Digital Sky Survey (SDSS) and Xuyi Schmidt Telescope Photometric Survey of
the Galactic Anti-center. The SDSSMOC4 shows a bimodal distribution in the g-r vs
r-1 diagram. The results show that these two methods are effective and consistent in
the case of large samples, well in accordance with the Carvano’s consequences. But the
result divided by parameter a directly is unstable for different subsets, while the cluster
analysis is more stable. Both methods still can be used even the variances of the color
indexes are large, but the results of classification are not obvious.

Key words asteroids: general, methods: data analysis



