Majority of planets outside the solar system found to be

Neptune-mass planets

We report the results of the statistical analysis of planetary signals discovered in MOA-II microlensing survey alert
system events from 2007 to 2012. We determine the survey sensitivity as a function of planet-star mass ratio, g,
and projected planet-star separation, s, in Einstein radius units. We find that the mass-ratio function is not a single
power law, but has a change in slope at q ~ 1074, corresponding to ~20 M @ for the median host-star mass of ~0.6
M We find significant planetary signals in 23 of the 1474 alert events that are well-characterized by the MOA-II
survey data alone. Data from other groups are used only to characterize planetary signals that have been identified
in the MOA data alone. The distribution of mass ratios and separations of the planets found in our sample are well
fit by a broken power-law model of the form @Nm/{dlogg dlogs) = Alg/qy)"s™ dex* for q > q p and
dNpi/(d log g dlogs) = Alg/g, )" 5™ dex™? for g < q 4. where q pr is the mass ratio of the break. We also combine
this analysis with the previous analyses of Gould et al. and Cassan et al., bringing the total sample to 30 planets.
This combined analysis yields A = 0:61°075 n = —-0.93 + 0.13, ™ = (.49 045 and P = 06703 for qbr=17 x
1074, The unbroken power-law model is disfavored with a p-value of 0.0022, which corresponds to a Bayes factor
of 27 favoring the broken power-law model. These results imply that cold Neptunes are likely to be the most

common type of planets beyond the snow line.
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