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Dust coagulation in protoplanetary disks is the first step of planetesimal formation. However, a

pathway from dust aggregates to planetesimals remains unclear. Both laboratory and numerical

studies have so far shown that the structure of a dust aggregate plays important roles in planetesimal

formation. However, the aggregate structure has been poorly constrained by disk observations.

Recently, ALMA opens a new window to observe (sub-)millimeter-wave polarization of disks, which

is expected to provide additional constraints on dust aggregate properties. In this study, we perform

3D radiative transfer simulations in order to study how the structure of dust aggregates affect

millimeter-wave polarization from disks. As a result, it is found that relatively compact particles

are favorable to explain observed millimeter-wave scattering polarization of disks, whereas highly

porous and fractal particles fail to explain the observations. Our results imply that the presence of

some dust compaction process in disks. Furthermore, it is also shown that observed millimeter-wave

scattering polarization is consistent with grain radii of a few hundreds of microns, which are an

order of magnitude smaller than previously estimated values. We discuss a possibility that these

relatively small grains are due to efficient fragmentation of CO2-ice coated grains in disks.


