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INTRODUCTION PROTOPLANETARY-CONTINUUM: PROTOPLANETARY-SPECTRA:
SIZE-LUMINOSITY X-RAY DRIVEN CHEMISTRY
The disks around young stars are the links Disk size and luminosity encode crucia Protoplanetary disk chemistry is expected to evolve
between star and planet formation. They provide information about the mechanisms at play in slowly, over timescales spanning~ 0.01 - 1 Myr.
the raw material, determine conditions, and limit planetesimal formation. Using new and archival However, Cleeves et al. (2017) discovered a short-
timescales for planet formation. Disk evolution SMA observations of continuum emission from 50 term (within a year) variability in the H13CO* J=3-2
proceeds from primordial, gas-rich protoplanetary disks at 340 GHz (Fig. 2), Tripathi et line in the IM Lup disk, probably due to the stellar
“protoplanetary” disks composed of remnant al. (2017) quantified the correlation between disk X-ray activity perturbing the chemical “steady state”
material from the star formation, to tenuous, size and luminosity, Lo R?, where brighter disks of the disk. Cleeves et al. (in prep) followed up this
almost gas-free “debris” disks, whose dust must have their emission distributed to larger radii (Fig. discovery with a moderate-sized SMA program to
be replenished by the grinding of planetary 3). Dust evolution models can reproduce the disk measure the pattern of variability in both H13CO* 3-
embryos. Here we show a few examples of SMA size-luminosity relation (Fig. 4) with the presence 2 line and the X-ray luminosity toward the DM Tau
observations of disks. of disk substructure, consistent with high disk through repeated SMA, Chandra and Swift
Protoplaneta ry e— Debris resolution ALMA studies of such disks. observations spanning two months.
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