Cornell University
Library

Search or Article-id

arXiv.org > astro-ph > arXiv:1107.5072

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Astrophysics > Solar and Stellar Astrophysics

Simulating the Common Envelope
Phase of a Red Giant Using SPH
and Uniform Grid Codes

Jean-Claude Passy, Orsola De Marco, Chris L. Fryer, Falk Herwig,
Steven Diehl, Jeffrey S. Oishi, Mordecai-Mark Mac Low, Greg L.
Bryan, Gabriel Rockefeller

(Submitted on 25 Jul 2011 (v1), last revised 22 Sep 2011 (this version, v2))

We use three-dimensional hydrodynamical simulations to study the rapid infall
phase of the common envelope interaction of a red giant branch star of mass
equal to 0.88 \msun and a companion star of mass ranging from 0.9 down to
0.1 \msun. We first compare the results obtained using two different numerical
techniques with different resolutions, and find overall very good agreement.
We then compare the outcomes of those simulations with observed systems
thought to have gone through a common envelope. The simulations fail to
reproduce those systems in the sense that most of the envelope of the donor
remains bound at the end of the simulations and the final orbital separations
between the donor's remnant and the companion, ranging from 26.8 down to
5.9 \rsun, are larger than the ones observed. We suggest that this
discrepancy vouches for recombination playing an essential role in the
ejection of the envelope and/or significant shrinkage of the orbit happening in
the subsequent phase.
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