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Is planetary formation possible from sintered aggregates? Laboratory
experiment and numerical simulation
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Mechanical properties of dust aggregates strongly affect the first step of
planetary formation. If elasticity of an aggregate is large, the collisioncal outcome of aggregates
becomes bouncing and growth to planets is prohibited. In this study, elasticity between dust grains
was determined as a function of the degree of sintering, which is an efficient mechanism in a
protoplanetary nebula. There are four modes of deformation: 1: stretching 2: rolling 3: sliding 4:
stretching. The determined elasticity for stretching was smaller than that in previous model.
Empirical formulas were derived for the elasticities. The collisional simulation was conducted to
check the effect of the modified elasticity. The collisional outcome of numerical simulation was not

changed.
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