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Abstract

It is well known that a large fraction of stars are actually not single stars but binary
systems. Therefore, the formation of binary stars must be an integral part of any theory
of star formation. However, there are still lots of different hypothesis in the theory of
binary formation, but none of them have been proved to be true. One of the versions is
that both stars of binary systems come from the same molecular cloud, which is known
as the fragmentation scenario. Another one considers that each cloud will collapse into a
star, and two of the stars circle each other, turning into binary because of gravity, which
we call capture scenario.

In our research, we collected a large number of both pre-main and main-sequence
binary catalogs. We apply the theory of Jeans instability and calculated Jeans mass,
Jeans radius and the minimum mass and radius of molecular cloud fragmentation, trying
to infer the probable forming system of binary. In our result, we find that the separations
of most pre-main and main sequence binaries turn out to be close, and this matches the
opinion of the fragmentation scenario. However, there are still a considerable number of
large separation binaries, which support the capture scenario, and so that we could not
exclude its existence. Thus, we hope to collect more data and use a more accurate

calculating way to prove the correctness of our result.
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