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Strength contrast between plagioclase and olivine and rheological structure of the terres
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Cometary dust particles of Wild2 have been successfully collected and returned in Stardust Mission [Brownlee et al. (2006
Science 314, 1711-1726]. Hypervelocity capture (6.1 km/s) of those particles mandated various degrees of heating, fragmentatic
and evaporation of the projectiles during their capture process in silica aerogel [Zolensky et al. (2006) Science 314, 1735-1739
Nevertheless, an impact track formed by each particle can be an indicator of its original properties [Horz et al. (2006) Science
314, 1716-1719]. Particle size dependence of track properties has been studied in several papers [Burchell et al. (2009) Plan
Space. Sci. 57, 58-70; Horz et al. (2009) Meteo. Planet. Sci.44, 1243-1264] and impact tracks in Stardust aerogel formed b
several sized soda lime glass beads of different sizes were used for calibration of Wild2 dust size distribution [Burchell et al.
(2008) Meteo. Planet. Sci. 43, 23-40]. In the work of lida et al. [(2010) Meteo. Planet. Sci. 45, 1302-1319], three-dimensional
structures of Stardust impact tracks were analyzed and Wild2 dust density was estimated based on their track formation mode
However, density dependence of track properties has not been investigated precisely yet. Therefore, we carried out impact e
periments into silica aerogel (20 mg/cc) using projectiles of several densities in order to clarify the relation between projectile
properties (size and density) and track morphology.The experiments were carried out with a two-stage light-gas gun at ISAS
JAXA. The projectiles we used were bubble glass (0.5 g/cc) polystyrene (1.06 g/cc), sintered silica ("1.3 g/cc), soda lime glas:
(2.5 g/cc), alumina (3.9 g/cc), and copper (8.9 g/cc). All the projectiles except for sintered silica were spherical in shape. Size o
these impactors ranged from "0.03 to "0.1 mm in diameter and they were fired into 20 mg/cc silica aerogel at "6 km/s to simulate
the capture of Wild2 dust. All the individual impact tracks were observed with an optical microscope. The results show that
track length (Lt) depends on projectile size and density while maximum track width (Dm) mainly depends only on projectile
size. Therefore, aspect ratio (Lt/Dm) does not change with projectile size, but only with projectile density. This means that wher
we estimate projectile properties from a track shape, Lt/Dm is a good indicator of projectile density.This can be applicable for
Stardust impact tracks; densities of Wild2 dust particles are estimated by examining the relation between projectile density an
aspect ratio of a track in Stardust aerogels.
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We simulated the bow shock excited around the planetesimal moving with supersonic velocity relative to the nebula gas, an
examined whether dust grains are heated enough to melt and become chondrules.

Chondrules are millimeter sized spherical silicate particles that constitute up to 80% of chondrite in volume. Although they
must have experienced heating and then melting to account for their spherical shapes and their textures, the heating source
mains to be solved. Some kind of heating events must have happened in their formation age, about 4.56 billion years ago, becat
the temperature of the nebula gas was a few hundred kelvins at that time, which is too low to melt dust grains.

The shock wave heating model is the one of the ideas for the heating mechanism, which explains the observational constrain
for chondrule formation properly. However, no reliable sources of shocks are still confirmed.

In this study, we focused on the planetesimal bow shock as the source of the shock. The idea of the bow shock excited by tf
supersonic planetesimal with respect to the nebula gas is offered by Hood (1998) and Weidenschilling et al. (1998) and the onl
numerical study so far for the planetesimal bow shock is conducted by Ciesla et al. (2004). They simulated the bow shocks il
two-dimensional Cartesian coordinate system, regarding the planetesimal as a cylinder, and calculated the thermal history of
dust grain in one dimensional shock model by using the shock properties given by their simulation.

In order to analyze quantitatively the possibility of the planetesimal bow shock for chondrule formation, we conducted hy-
drodynamic simulations in axisymmetric spherical coordinate system, regarding a planetesimal as a sphere, and calculated t
thermal history of a dust grain along its trajectory with various impact parameters. The flow around the supersonic planetesima
was simulated by using the ZEUS-2D code (Stones & Norman 1992) with various velocities, densities and planetesimal sizes.

As a result, we restricted the possible chondrule formation region in the gas density - gas relative velocity parameter space. |
addition, we found the possible impact parameter range in which dust grains could melt. By using these results, we estimated tf
total amount of chondrules that could be made by planetesimal bow shocks. About one earth mass of dust grains could be heat
to melting point by bow shocks under the scenario that supersonic planetesimals with high eccentricity was excited by Jovial
resonances (Marzari & Weidenschilling 2002). We concluded that the planetesimal bow shocks are still possible chondrule for
mation site.
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