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Planetesimal Formation via Fluffy
Aggregates

Akimasa KATAOKA

SOKENDAI/National Astronomical Observatory
of Japan, 2-21-1 Osawa, Mitaka, Tokyo 181-8588,
Japan

Abstract: In planetesimal formation theory, several
barriers have been proposed, which are bouncing,
fragmentation, and radial drift problems. To under-
stand the porosity evolution of dust aggregates is a key
in the planetesimal formation. We investigate static
compression of porous dust aggregates in protoplane-
tary disks. First, we perform numerical N-body simu-
lations of static compression of porous dust aggre-
gates. As a result, we derive the compressive strength
formula of highly porous aggregates. Then, using the
compressive strength formula, we analytically investi-
gate how flufty dust aggregates are compressed by
static compression due to ram pressure of the disk gas
and self gravity of the aggregates in protoplanetary
disks. In this way, we reveal the overall porosity evolu-
tion from dust grains via fluffy aggregates to form
planetesmals. Moreover, we also show that the icy
fluffy aggregates circumvent the three barriers in
planetesimal formation.
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