Empirical Constraints on Turbulence in Protoplanetary Accretion Disks
David J. Wilner, A. Meredith Hughes, Sean M. Andrews, Chunhua Qi, Michiel R. Hogerheijde

1. MEASURING TURBULENCE IN' THE ATMOSPHERES, OF TWO: DISKS
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The HiRes mode of the SMA correlator is well-suited for measuring turbulence in protoplanetary disks, since it allows us to resolve the lines below the
100 m/s turbulent linewidth predicted from lower-resolution observations. Fig. 1 shows a subset of the HD 163296 channel maps; the full channel
maps for TW Hya stretch across the bottom of the poster in Fig. 4. These are compared with the two classes of models shown in Fig. 2; despite their
different treatment of temperature, both classes of models fit best with a subsonic turbulent linewidth of 300 m/s for HD 163296 and <40 m/s for TW
Hya. Because of the high optical depth of the CO(3-2) line, this linewidthh is measured several scale heights above the disk midplane. This marks the
first observational effort with sufficient spectral resolution to constrain turbulent linewidths in circumstellar disks.

2. MEASURING HOW' TURBULENCE CHANGES WITH HEIGHT ABOVE THE MIDPLANE

CO(3-2) observations probe several scale heights up into the disk o ] s:,[: '1:03(229_61

atmosphere, yet most of the mass of planet-forming material should have
undergone settling towards the disk midplane. In order to understand how
turbulence affects the growth of planetesimals, we must therefore use
lower optical depth tracers to probe turbulence closer to the midplane.
We have observed the CO(2-1) and *CO(2-1) lines in the compact
configuration of the SMA using the HiRes correlator mode; extended Fig. 4 (below).—
observations are currently in the queue. By modeling simultaneously the
three tracers, each with a different optical depth, we will be able to
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constrain the vertical profile of temperature and turbulence in the disk. B ;
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