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Study explains why Mars growth stunted

May 7 2018
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A University of Oklahoma astrophysics team explains why the growth of
Mars was stunted by an orbital instability among the outer solar system's
giant planets in a new study on the evolution of the young solar system.
The OU study builds on the widely-accepted Nice Model, which invokes

1/3



PHYS 19X

a planetary instability to explain many peculiar observed aspects of the
outer solar system. An OU model used computer simulations to show
how planet accretion (growth) is halted by the outer solar system
instability. Without it, Mars possibly could have become a larger,
habitable planet like Earth.

"This study offers a simple and more elegant solution for why Mars is
small, barren and uninhabitable," said Matthew S. Clement, OU graduate
student in the Homer L. Dodge Department of Physics and Astronomy,
OU College of Arts and Sciences. "The particular dynamics of the
instability between the giant planets kept Mars from growing to an Earth-
mass planet."

Clement and Nathan A. Kaib, OU astrophysics professor, worked with
Sean N. Raymond, the University of Bordeaux, France, and Kevin J.
Walsh, Southwest Research Institute, to investigate the effect of the Nice
Model instability on the process of terrestrial planetary formation. The
research team used computing resources provided by the OU
Supercomputing Center for Education and Research and the Blue
Waters sustained peta-scale computing project to perform 800 computer
simulations of this scenario.

The goal of this study was to investigate simulated systems that produced
Earth-like planets with Mars analogs as well. Recent geological data
from Mars and Earth indicates that Mars' formation period was about 10
times shorter than Earth's, which has led to the idea that Mars was left
behind as a 'stranded planetary embryo' during the formation of the
Sun's inner planets. The early planet instability modeled in this study
provides a natural explanation for how Mars emerged from the process
of planet formation as a 'stranded embryo.'

The success of the terrestrial planetary formation simulations for this
study were found to be tied to the detailed evolution of the solar system's
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two giant planets—Jupiter and Saturn. Systems in the study where
Jupiter and Saturn's post-instability orbits were most similar to their
actual current orbits also produced systems of terrestrial planets that
resembled the current solar system.

A paper, "Mar's Growth Stunted by an Early Giant Planet Instability,"
has been published in the online version of the scientific journal Icarus.

More information: Mars' Growth Stunted by an Early Giant Planet
Instability, arXiv:1804.04233 [astro-ph.EP] arxiv.org/abs/1804.04233

Matthew S. Clement et al, Mars' growth stunted by an early giant planet
instability, Icarus (2018). DOI: 10.1016/j.icarus.2018.04.008
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