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We explore the viability of forming giant planets via the gravitational instability. This mechanism favors the production of giant planets at large radii, since a disk would need to be
both gravitationally unstable (as characterized by the Toomre Q parameter) as well as possess the ability to radiate away the energy released by fragment formation (as characterized
by the disk cooling time). To date, some of the best examples of planetary systems that we would expect the gravitational instability to produce are the planet Fomalhaut b, the
outermost planet of HR 8799, and the potential protoplanet associated with HL Tau. Using a new technique to more accurately calculate cooling times, we can place upper and lower
limits on the disk surface density—or, equivalently, the disk mass—required to form these observed planets. We find that the required mass interior to the planet’'s orbital radius is
~ 0.1 My, for Fomalhaut b, the outermost planet of HR 8799, and the potential protoplanet associated with HL Tau. We also investigate how dust settling can reduce the cooling
time, and the effects this has on the viability of the gravitational instability in the inner disk.
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