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            Abstract
In the standard model of terrestrial planet formation, the first step in the process is for interstellar dust to coagulate within a protoplanetary disk surrounding a young star, forming large grains that settle towards the disk plane1. Interstellar grains of typical size âˆ¼0.1â€‰Î¼m are expected to grow to millimetre- (sand), centimetre- (pebble) or even metre-sized (boulder) objects rather quickly2. Unfortunately, such evolved disks are hard to observe because the ratio of surface area to volume of their constituents is small. We readily detect dust around young objects known as â€˜classicalâ€™ T Tauri stars, but there is little or no evidence of it in the slightly more evolved â€˜weak-lineâ€™ systems3. Here we report observations of a 3-Myr-old star, which show that grains have grown to about millimetre size or larger in the terrestrial zone (within âˆ¼3â€‰au) of this star. The fortuitous geometry of the KH 15D binary star system allows us to infer that, when both stars are occulted by the surrounding disk, it appears as a nearly edge-on ring illuminated by one of the central binary components. This work complements the study of terrestrial zones of younger disks that have been recently resolved by interferometry4,5,6.
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                    Figure 1: 
                        Schematic drawings showing our interpretation of the geometry of the KH 15D system.
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Figure 2: 
                        Brightness variation of KH 15D with elevation of star A.
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Figure 3: 
                        Spectral variation of KH 15D with elevation of star A.
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Figure 4: 
                        Colour variation of KH 15D with elevation of star A.
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        Editorial Summary
Early signs of new planets
The formation of Earth-like planets is thought to start with the coagulation of interstellar grains that are only about 1 Âµm in diameter to form millimetre (sand), centimetre (pebble) and metre-sized (boulder) objects relatively rapidly. The prospect of observing such small objects in a protoplanetary disk seems pretty remote, but the combination of reflectance spectroscopy and the fortuitous geometry of the dust disk in the KH 15D eclipsing binary system has provided an indirect view of the process. The spectra of the light reflected from the disk are consistent with the presence of sand grains that have grown to about a millimetre in size or larger in the terrestrial zone of the host star.
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