Observations of Hydrocarbons in Circumstellar Disks
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Astronomical observations of circumstellar disks are one of the few ways of tracking coagulation, collisions, and chemistry in protoplanetary disks – the processes that take the raw materials of the interstellar medium and turn them into planets. Polycyclic aromatic hydrocarbons (PAHs) comprise the primary visible form of organic matter in disks; silicates, however, are the most abundantly observed disk constituents. We will assess the importance of organics in three particular disks at a range of evolutionary states.

Mid-infrared (8-13 micron) spectra were taken at with ground-based telescopes of: HD 34700, a <1 Myr old T Tauri binary star, HD 141569, a 5 Myr old star in the process of clearing its gas and dust, and BD +20 307, a >300 Myr old star with a debris disk. The younger disks appear dominated by PAH line emission, making them unusual compared to the majority of young disks which show silicates. In both cases, the disks are also spatially resolved. We will discuss the evolutionary paths that might have led to their “peculiar” compositions.  The old disk is dominated by very small silicate grains located at ~1 AU from the star, making it unusual compared to the majority of older systems which contain only large grains. Spitzer space telescope spectra with greater sensitivity and a wider range of wavelengths will be obtained by the time of the meeting and will be used to search for PAH emission in the old debris disk.

