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The introduction of CCD spectroscopy to asteroid studies in the mid-1980s greatly advanced our ability to characterize the spectral reflectance properties of asteroids over the visible wavelength region of 0.4 to 1.0 (m.  The combination of low-resolution spectrographs and high quantum efficiency CCDs allows for spectral measurements of asteroids much fainter than had been previously possible.  The ability to record the entire spectral range in a single exposure also avoids many complications associated with multi-filter photometry that can arise from the inherent rotational properties of asteroids or from temporal variations in sky conditions.

The basis for asteroid spectroscopy involves dividing the flux of sunlight reflected from an asteroid surface by the flux of a star whose spectrum closely approximates that of the Sun.  Variations in reflectance as a function of wavelength result from the optical properties of an asteroid’s surface, and can be indicative of the mineral phases present.  Visible-wavelength asteroid spectra can be grossly characterized by the presence or absence of three prominent features: a 1-(m silicate absorption band, a sharp ultraviolet drop-off shortward of 0.5 (m, and an overall spectral slope that can range from moderately bluish to extremely red in color.  These three long-recognized features form the foundation on which asteroid taxonomy has been developed over the years.  The increased sensitivity and higher spectral resolution provided by CCD spectroscopy have helped reveal a number of more subtle features.  The most notable of these is a shallow absorption band centered near 0.7 (m that is observed in the spectra of many primitive C-type asteroids and can be attributed to the presence of phyllosilicates (Vilas et al. 1993, Icarus 105, 67).  More recently, an absorption feature centered near 0.49 (m was identified in the spectrum of 64 Angelina, possibly indicating the presence of troilite (Burbine et al. 1998, BAAS 30, 1025).

Several programs of asteroid spectroscopy have been initiated since 1985.  The focus of these studies has ranged from unraveling the thermal histories of asteroids (Vilas and Gaffey 1989, Science 246, 790) and establishing links to meteorite analogs (Binzel and Xu 1993, Science 260, 186) to testing the genetic reality of proposed asteroid families (e.g. Doressoundiram et al. 1998, Icarus 131, 15).  To date, the SMASSII survey (Bus 1999, Ph.D. thesis) represents the largest single set of asteroid spectra, with 1447 objects observed.  Analysis of the SMASSII data reveals that, as smaller asteroids are sampled, continua are formed in the apparent strengths of absorption features, bridging gaps between previously separated spectral classes.  To address this apparent continuum in spectral space and more fully utilize the information contained in asteroid spectra, a revised taxonomy for asteroids was developed based on the SMASSII data. 

I will review accomplishments that have resulted from CCD spectroscopy, and will share some thoughts on the future of asteroid spectroscopy and taxonomy. Emphasis will be placed on the role uncertainties play in the interpretation of spectral data.

