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Planet Distribution
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Microlens

ing Planet Distribution
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30 planets detected in 6yr MOA survey,
4yr uFUN survey (Gould+10) and 6yr PLANET survey (Cassan+12)



Population Synthesis

lda & Lin Model Bern Model
(e.g., Ida & Lin 04, Ida+18) (e.g., Mordasini et al. 09)
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Method

For a given event

0.08 — 1.0 Mg, host Galactic model

Planet distribution Probability distribution of
mass of and

(a, M) distance to the lens (host)
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Average planet
| distribution (s, g)
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0.08 — 1.0 Mg, host Galactic model

Planet distribution Probability distribution of
mass of and

(a, M) distance to the lens (host)

1

Average planet [ Detection } | Expected planet
| distribution (s, g) x efficiency |~ | detection (s, g) ),




Method

For a given event

~
0.08 — 1.0 Mg, host Galactic model
Planet distribution Probability distribution of
mass of and

(a, M) distance to the lens (host)

1

Average planet [ Detection } | Expected planeP
| distribution (s, g) x efficiency |~ | detection (s, g) )

ooooooooooo istribution

Sum of each of 1640 events 2
yields the expected # of  [Detection efficiency\, "
planet detections in S16  lcorrection
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Default Pop. Synthesis vs. g-function

Ida & Lin Model Bern Model
Cold Planet Distribution Cold Planet Distribution
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IL and Bern models expect consistently
smaller number of cold planets



w/ and w/o Planet Migration

Ida & Lin Model
Cold Planet Distribution
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~factor 10 difference at 1x104< g <4x104;
20-80 Mg, for median 0.6 Mg, host



w/ and w/o Planet Migration

Ida & Lin Model
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Runaway gas accretion
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* Core accretion holds that rock-ice cores of M, ~10
M.+, form beyond the snow line

* Cores begin to slowly accrete H & He gas (Mxy)
* When My~ ~ M,, exponential “runaway” growth begins



Low a-viscosity Bern Model

Cold Planet Distribution
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The low a-viscosity model 1s NOT consistent with
the data at g~10- and 10~ for Bern model.
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Measured cold-planet masses in the

middle of the expected desert

» The desert (20-80 Mp..,) could be smoothed out by a range
of host masses

»One of S16 sample, OGLE-2012-BLG-0950Lb has a Mass_
0f39+8 MEarth around a 0.6 MSun host (Bhattacharya+18) r

1See Aparna’s poster #247.09

» Another case from plensing (Beaulieu+16) and

two from RV sample (Mayor+11)
Saturn - OGLE-2012-BLG-0950Lb Neptune
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» Population synthesis models expect factor ~10 less planets than ™

microlensing observes.at g = 1-4x104; 20-80 Mg, for median
0.6 Msun hOSt _ & '

* Follow-up obseryations By Keck and HST support the smooth

distribution (Bhgttachary

See Suzuki et al. 2018 ApJL (arXiv:1812.11785)




Conclusion

A SR
» WFIRST will do the ulMMiate microlensing survey and
_.mass measurement for most cases

See Suzuki et al. 2018 ApJL (arXiv:1812.11785)




