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Late accretion offers pathway to misaligned disk around
the planet-hosting IRAS 04125+2902

L.-A. Hiihn!, H.-C. Jiang (% % E)?, and C. P. Dullemond'

We present a 3D hydrodynamical simulation of the accretion of a gas cloudlet onto the IRAS 04125+2902 binary system, where the
3-Myr primary hosts a transiting planet. We demonstrate that such an accretion event can naturally produce a circumstellar disk that is
misaligned with respect to the rest of the system, consistent with the observed misaligned transition disk. In the model, the prescribed
orbital plane of the cloudlet is largely retained by the resulting circumstellar disk after undergoing gravitational interactions with the
secondary during the initial accretion. After ~4.4 binary orbits, a disk with R; = 300 AU has formed around the stellar primary made
of ~13% of the cloudlet mass, My, = 2.1 X 103 Mg. The companion also retains some of the cloudlet’s mass and forms a disk with

My, = 9.3 x 107> Mg, though only the transition disk around the primary has been observed. Our findings highlight the importance
of considering mass inflow onto protoplanetary disk for their evolution.

Key words. Hydrodynamics — Methods: numerical — Accretion, accretion disks — Protoplanetary disks — Binaries: general — ISM:
clouds
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Dust growth and planet formation by disc fragmentation

Hans Lee!™, Sergei Nayakshin'“* and Richard A. Booth?

L School of Physics and Astronomy, University of Leicester, Leicester, LE1 7RH, UK
2School of Physics and Astronomy, University of Leeds, Leeds LS2 9JT, UK

ABSTRACT

It is often argued that gravitational instability of realistic protoplanetary discs is only possible at distances larger than
~ 50 au from the central star, requiring high disc masses and accretion rates, and that therefore disc fragmentation
results in the production of brown dwarfs rather than gas giant planets. However, the effects of dust growth on
opacity can be very significant but have not been taken into account systematically in the models of fragmenting
discs. We employ dust opacity that depends on both temperature and maximum grain size to evaluate analytically the
properties of a critically fragmenting protoplanetary disc. We find that dust growth may promote disc fragmentation
at disc radii as small as ~ 30 au. As a result, the critical disc masses and accretion rates are smaller, and the initial
fragment masses are in the gas giant planet mass regime. While this suggests that formation of gas giant planets by
disc fragmentation may be more likely than usually believed, we caution that numerical models of the process are
needed to evaluate the effects not taken into account here, e.g., dust grain mobility and fragment evolution after disc
fragmentation.

Key words: protoplanetary discs — planets and satellites: formation
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Hydrodynamical Simulations of Planet Rebound Migration in
Photo-evaporating Disks

Beibei Liu!>2*, Clément Baruteau®, Zhaohuan Zhu*, Ya-Ping Li° and Sijme-Jan Paardekooper®

ABSTRACT

This study investigates the orbital migration of a planet located near the truncated edge of protoplanetary disks, induced by X-ray
photo-evaporation originating from the central star. The combined effects of turbulent viscous accretion and stellar X-ray photo-
evaporation give rise to the formation of a cavity in the central few astronomical units in disks. Once the cavity is formed, the
outer disk experiences rapid mass loss and the cavity expands inside out. We have conducted 2D hydrodynamical simulations of
planet-disk interaction for various planet masses and disk properties. Our simulations demonstrate that planets up to about Neptune
masses experience a strong positive corotation torque along the cavity edge that leads to sustained outward migration — a phenomenon
previously termed rebound migration. Rebound migration is more favorable in disks with moderate stellar photo-evaporation rates of
~107% M, yr~!. Saturn-mass planets only experience inward migration due to significant gas depletion in their co-orbital regions. In
contrast, Jupiter-mass planets are found to undergo modest outward migration as they cause the residual disk to become eccentric.
This work presents the first 2D hydrodynamical simulations that confirm the existence and viability of rebound outward migration
during the inside-out clearing in protoplanetary disks.

Key words. Planet-disk interactions — Protoplanetary disks — Planets and satellites: formation — Methods: numerical
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