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Barrier in planet formation: Type | migration
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Key questions In this talk

Q2: If so, how can we overcome the migration problem?
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Close-in super-Earths
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Formation of super-Earths in a power-law disc
(Ogihara, Morbidelli, Guillot 2015)
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Formation of super-Earths in a power-law disc

results of 10 runs of simulations
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» observation: not in MMRs (mean motion resonances)

- simulation: compact systems in MMRSs (+rapid inward migration)
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Key questions In this talk

| Q1 Is type I mlgratlon really problematlc In close |n super—Earth formatlon’?

» Yes. Due to rapid inward migration, results of simulations are
inconsistent with observed distributions (e.g., period ratio).

Q2 If SO, how can we overcome the mlgratlon problem’?

» Disc model.
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Disc evolution including disc winds
(Suzuki, Ogihara, Morbidelli et al. 2016)
MHD S|mulat|on (by T. Suzuki; X. Bai)
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Formation of super-Earths including disc winds
(Ogihara, Kokubo, Suzuki, Morbidelli 2018)

initial total mass: Miot = 40 Mg
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Formation of super-Earths including disc winds
(Ogihara, Kokubo, Suzuki, Morbidelli 2018)

late orbital instability
gas dissipation
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Formation of super-Earths including disc winds
(Ogihara, Kokubo, Suzuki, Morbidelli 2018)
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Observed distribution can be reproduced when the migration is slow
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Key questions In this talk

| Q1 Is type I mlgratlon reaIIy problematlc In close |n super—Earth formatlon’?

» Yes. Due to rapid inward migration, results of simulations are
inconsistent with observed distributions (e.g., period ratio).

Q2 If so, how can we overcome the mlgratlon problem’? |

» Type | migration can be slowed down If the disc is depleted
(—slope, 24) In the close-in region
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Comment on different approach

1 Model

- disc model (Bitsch et al. 2015) | - Slow migration (~Myr)
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Summary

1 N-body simulations of formation of close-in super-Earths
1 Rapid type | migration results in compact systems in MMRs

1 If the gas density is depleted in the close-in region (e.g., Suzuki et al. 2016), type |
migration can be slowed down

1 Observed properties of close-in super-Earths can be reproduced (ie, not in MMRSs)

see also Ogihara et al. (2018, A&A)
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