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Exper iments of impact and vibration using viscous liquid and dry granular matter were performed and
related to both the fundamental physics of soft matter and peculiar surface terrains found on small
asteroids in the solar system. Principal results are summarized as following

A steel ball was dropped onto a viscous liquid target and the resultant splashing-rim structure was
filmed by a high-speed camera. From the acquired images, the number of fingers on the splashing rim
was counted and discussed on the basis of Rayleigh-Taylor instability. In addition, the idea of gravity
(or strength)—dominant regime, which is one of the most frequently used classification in the planetary
impact cratering studies, was adopted to analyze the data. From the analyzed result, the impact speed
and target strength to explain the nano—crater-wavy-rim structures found on the tiny samples returned
from the asteroid Itokawa can be estimated as 100 m/s and 2. 5 MPa, respectively. However, this estimate
is still based on various assumptions. Further investigations are necessary to discuss the origin of
the peculiar crater rim structure

To reveal the dynamics of regolith grains on the surface of small bodies, a pressure measurement of
vibrated granular matter was also carried out. The measured pressure value cannot be simply explained
by classical forms (static or dynamic pressure). Instead, a nonlinear scaling for the vibrated granular
pressure was found from the dimensional analysis of the data. The pressure behavior in the vibrated
granular matter relates to the fluidization of the regolith layer on the small bodies. The connection
of these two factors is the most important future problem.




