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Silicate Dust in Astrophysical Environments
LI Mo-ping !, ZHAO Gang?, LI Ai-gen’:23

(1. National Astronomical Observatories, Chinese Academy o f Sciences, Beijing 100012, China; 2. Purple Moun-
tain Observatory, Chinese Academy of Sciences, Nanjing 210 008, China; 3. Department of Physics and Astronomy,

University of Missouri, Columbia, MO 65211, USA )

Abstract:  Silicate grains, one of the major cosmic dust species, are iguitously seen in various
astronomical environments through their vibrational absorption or emission bands: Si-O stretch-
ing at about 9.7 m and O-Si-O bending at about 18 m. Their physical and chemical properties
vary with local environments, as revealed through the varidions in the spectral shapes, relative
intensities, and peak wavelengths of the silicate bands, kb amorphous and crystalline. With the
advent of both ground-based and space-borne infrared telespes and the rapid accumulation of
high-quality observational data, astronomical silicates have been receiving much attention in re-
cent years. In this review, we summarize the observationalltaracteristics of silicate grains in the
interstellar medium, dust torus around Active Galactic Nuclei, protoplanetary dust disks around
pre-main sequence stars, debris disks around main sequenstars, circumstellar envelopes around
evolved stars, cometary coma, and interplanetary space. Tair physical and chemical proper-
ties in di erent astronomical regions are studied on a compaison basis, with special attention
paid to crystalline silicates: whereas crystallinity is prevalent at the beginning (i.e. circumstel-
lar envelopes around evolved stars) and end (i.e. cometaryus$t) of dust grains' life cycle, no
crystallinity is found in the intermediate phase (i.e., in the di use interstellar medium). The as-
trophysical implications of the presence and absence of csyalline silicates in certain astrophysical
regions are discussed.

Key words: astrophysics; interstellar dust; review; silicate grains circumstellar envelope around
evolved stars; dust disks around young stars; cometary comanterplanetary dust particles



