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Introduction: From the results of a comprehen-
sive asteroid population evolution model, we conclude
that the YORP-induced rotational fission hypothesis is
consistent with the observed sub-populations of binary
asteroids, asteroid pairs and contact binaries. The
foundation of this model is the asteroid rotation model
of [1] which incorporates both the YORP effect and
collisional evolution. This work adds to that model the
rotational fission hypothesis in [2] and the binary evo-
lution model of [3,4]. The asteroid population evolu-
tion model is highly constrained by these and other
previous works, and therefore it has only two signifi-
cant free parameters: the ratio of low to high mass ratio
binaries formed after rotational fission events and the
mean strength of the binary YORP (BYORP) effect.

Results: We successfully reproduce the observed
small asteroid sub-populations, which orthogonally
constrain the two free parameters. We find the out-
come of rotational fission most likely produces an ini-
tial mass ratio fraction that is four to eight times as
likely to produce high mass ratio systems as low mass
ratio systems, which is consistent with rotational fis-
sion creating binary systems in a flat distribution with
respect to mass ratio. An initially counter-intuitive
result given the abundance of low mass ratio binary
systems compared to high mass ratio binary systems,
however the BYORP-tidal equilibrium hypothesis pre-
dicts that low mass ratio binaries survive for a signifi-
cantly longer period of time than high mass ratio sys-
tems. We also find that the mean of the log-normal
BYORP coefficient distribution B =~ 10 which is con-
sistent with recent shape modelling estimates by [5].
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