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A record of planet migration in the main asteroid belt

David A. Minton' & Renu Malhotra'

‘The main asteroid belt lies between the orbits of Mars and Jupiter,
but the region is not uniformly filled with asteroids. There are gaps,

known as the Kirkwood gaps, in distinct locations that are asso- 4 ¥s 31 52 73 21
ciated with orbital resonances with the giant planets’; asteroids : : :
placed in these locations will f oticorbits and be removed. 0
z
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depletion of i e Kirkwe 225 25 215 3 325 35 375

gaps associated with th i X Proper semimajor axis (AU)
These features are not accounted for
the current structure of the Sola

D. A. Minton & R. Malhotra, Nature, 457, doi:10.1038/, 2009
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A ~25 K temperature of formation for the submicron ice grains
which formed comets

G. Notesco, A. Bar-Nun*

Department of Geophysics and Planctary Sciences, Tel-Aviv University, Tel-Aviv 69978, Isracl
Received 1 April 2004; revised 15 November 2004
Available online 12 January 2005

Abstract

Following the observations of ice grains in cometary comae and their size distributions, we reexamined experimentally our previous
conclusion that the ice grains which agglomerated to form comet nuclei were formed at ~25 K. The suggestion of a ~25 K formation
temperature was confirmed experimentally. Moreover, we suggest that these ice grains had to be of submicron size.
© 2005 Elsevier Inc. All sights reserved

Keywords: Comets; Comets, origin; Toes.

G. Notesco & A. Bar-nun, Icarus, 175, 546-550, 2005.
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Noble gas signature of the Late Heavy Bombardment in the Earth’s
atmosphere
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Ultrafast X-ray Thomson Scattering
of Shock-Compressed Matter

Andrea L. Kritcher,>* Paul Neumayer,2 John Castor,? Tilo Di)'ppner,2 Roger W. Falcone,?
Otto L. Landen,? Hae Ja Lee,? Richard W. Lee,2* Edward C. Morse,* Andrew Ng,?
Steve Pollaine,? Dwight Price,? Siegfried H. Glenzer®

Spectrally resolved scattering of ultrafast K-a x-rays has provided experimental validation of

the modeling of the compression and heating of shocked matter. The elastic scattering component
has characterized the evolution and coalescence of two shocks launched by a nanosecond

laser pulse into lithium hydride with an unprecedented temporal resolution of 10 picoseconds.
At shock coalescence, we observed rapid heating to temperatures of 25,000 kelvin when the
scattering spectra show the collective plasmon oscillations that indicate the transition to the dense
metallic plasma state. The plasmon frequency determines the material compression, which is
found to be a factor of 3, thereby reaching conditions in the laboratory relevant for studying
the physics of planetary formation.

A. L. Kritcher et al., Science, 322, 69-71, 2008
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A Numerical Study of Collisions of Icy Bodies Using SPH Method

# iy 354 [1]: K 3 [2): JFH K (3]
# Miki Nakajima[1]: Hidenori Genda[2]; Shigeru Ida[3]

KE:5818H
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[1] Dept. Earth and Planet. Sci., Toky 2] Earth and Phnenry Sci., Tokyo Inst. of Tech.: [3] Dept. of Earth and Planetary
Sci., Tokyo Inst. of Tech.
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Smoothed Praticle Hydrodynamics for real gas with approximate Riemann Solver.

E%Fsﬁ: SA18H

FRH 7 [1]; KA 90 [2]; # #19F L A (3]
Shigeru Ida[1]: Hidenori Genda[2]; # Natsuki Hosono[3]

[ HTK - [2] LK - 1 HCTA - B - R
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JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 110, E03005, doi:10.1029/2004JE002305, 2005

Shock properties of HO ice

Sarah T. Stewart' and Thomas J. Ahrens

Lindhurs Laboratory of Experimentl Geophysis, Californa Institute of Technology, Psadens, Califormia, USA

Rescive 10 June 2004; revised 28 October 2004; accepted 21 December 2004; published 13 March 2005

[1] To understand the mechanics and thermodynamics of impacts on, and collisions

between, icy planctary bodies, we measured the dynamic strength and shock states in

H,0 ice. Here, we expand upon previous analyses and present a cmnpl\,h. description of
d s :

263 K, the Hugoniot is composed of five regions: (1) elastic s in ice Ih, (2) ice h
deformation shocks, and shock transformation o (3) ice VI, (4) ice VII, and (5) liquid
water. In each region, data obtained at different initial temperatures are described by a
Auj, shock cquation of state. The dynamic strength of ice Th is strongly
e Limit varies from 0.05 to
0.62 GPa, as a function of temperature and peak shock stress. We present new bulk sound
velocity measurements and release profiles from shock pressures between 0.4 and
1.2 GPa. We report revised values for the shock pressures required to induce incipient
melting (0.6 + 0.05, 1.6 + 0.3 GPa) and complete melting (2.5 % 0.1, 4.1 = 0.3 GPa) upon
from the shock state (for T, = 263, 100 K). On account of the >40%
se upon transformation from ice Th to ices VI and VI, the critical shock
pressures required for melting are factors of 2 to 10 lower than earlier predicted
Consequently, hypervelocity impact cratering on planetary surfaces and mutual collisions
between porous cometesimals will result in abundant shock-induced melting throughout
the solar system.

,S. T, and T. J. Ahrens (2005), Shock properties of H:O ice, J. Geophys. Res., 110, E03005,
dm 10 mw o0t

. Stewart & T. J. Ahrer

JGR, 110, E03005, doi:10.1029/2004JE002305, 2005
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Shocked H,O ice: Thermal emission measurements and the criteria for
phase changes during impact events
Sarah T. Stewart,' Achim Seifter,” and Andrew W. Obst®
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