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A “debris disk” surrounding a young star is formed when comets and asteroids, called planetesimals, collide leaving a circumstellar dust disk. The light reflected from a typical debris disk is relatively dim in comparison to its parent star, which makes the disk difficult to study. Furthermore, a face-on debris disk is dimmer than an edge-on disk because the light is being scattered from a greater area, so it is harder to locate in the overpowering glare of the star. However, we can gather more structural information from a face-on disk. Significantly, if the structure of the disk has changed because of a planet's gravity, we can infer the planet's presence. In this project I determine the sensitivity limit, or the faintest amount of light that can be observed from face-on debris disks when imaged with terrestrial telescopes using adaptive optics. I designed and constructed an artificial debris disk using  UNIX  and the IDL language, and compared real observation data with this model. I varied the brightness level of the debris disk and measured the sensitivity limit. We conclude that a debris disk around a young star is easier to find than around an old star due to the relative amount of dust that is present in the disk. Estimating the sensitivity limit will help us determine which stars are worth observing, maximizing the efficiency of debris disk research. Observations designed using these results will give scientists a better understanding of planet formation.

