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Solar System

Planet mass relative to Sun period [yr] semi-major axis [AU]
Mercury 0.17× 10−6 0.24 0.39
Venus 2.1× 10−6 0.62 0.72
Earth 3.0× 10−6 1 1
Mars 0.32× 10−6 1.9 1.5
Jupiter 0.96× 10−3 12 5.2
Saturn 0.29× 10−3 29 9.5
Uranus 4.4× 10−5 84 19
Neptune 5.2× 10−5 165 30
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Jupiter formation

Pollack et al. 1996



Uranus formation

Pollack et al. 1996



Uranus formation – migration

Thommes et al. 1996



Microlensing by star with distant planet
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Microlensing by star with distant planet



Microlensing by star with distant planet

Planet in wide orbit may give signal similar to a free-floating planet.



OGLE-2008-BLG-092LAb – first known Uranus-like planet

Poleski et al. 2014



OGLE-2008-BLG-092LAb – source trajectory

s = 5.26(11)
q = 2.41(45)× 10−4

M? = 0.71(22)M�
Mpl = 3.9(14)MUr
a⊥ = 14.7(14)AU

Poleski et al. 2014



OGLE-2011-BLG-0173



OGLE-2011-BLG-0173



OGLE-2011-BLG-0173

double lens:
q = 5 · 10−4

s = 4.7

double
source:
F2/F1 =
6 · 10−4



First rough estimate of occurrence rate
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Tsapras et al. 2016

Expected number of planet detections for OGLE-III survey.



First rough estimate of occurrence rate
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Log mass ratio vs. separation



Plans for future

[ Rigorous search for more planets.
[ Estimate of occurrence rate.
[ Determination of statistical properties of different populations

– it seems there is deficiency of wide-orbit Jupiter-mass
planets.

[ Measuring mass directly.


