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. Tidal Interaction between the UX Tauri Disk A/C System Revealed by ALMA

Luis A. Zapata', Luis F. Rodriguez', Manuel Fernandez-Lépez?, Aina Palau', Robert Estalella®, Mayra
Osorio?, Guillem Anglada*, and Nuria Huelamo®

Abstract

We present sensitive and high angular resolution (~0.2-0.3"”) (sub)millimeter (230 and 345 GHz) continuum and
CO(2—1)/CO(3—2) line archive observations of the disk star system in UX Tauri carried out with ALMA (The
Atacama Large Millimeter /Submillimeter Array). These observations reveal the gas and dusty disk surrounding the
young star UX Tauri A with a large signal-to-noise ratio (>400 in the continuum and >50 in the line), and for the first
time is detected the molecular gas emission associated with the disk of UX Tauri C (with a size for the disk of <56
au). No (sub)millimeter continuum emission is detected at 50-level (0.2 mJy at 0.85 mm) associated with UX Tauri
C. For the component UX Tauri C, we estimate a dust disk mass of < 0.05 Mg. Additionally, we report a strong tidal
disk interaction between both disks UX Tauri A /C, separated 360 au in projected distance. The CO line observations
reveal marked spiral arms in the disk of UX Tauri A and an extended redshifted stream of gas associated with the
UX Tauri C disk. No spiral arms are observed in the dust continuum emission of UX Tauri A. Assuming a Keplerian
rotation we estimate the enclosed masses (disk+star) from their radial velocities in 1.4 + 0.6 Mg for UX Tauri A,
and 70 4+ 30 / sin¢ Jupiter masses for UX Tauri C (the latter coincides with the mass upper limit value for a brown
dwarf). The observational evidence presented here lead us to propose that UX Tauri C is having a close approach of
a possible wide, evolving and eccentric orbit around the disk of UX Tauri A causing the formation of spiral arms and
the stream of molecular gas falling towards UX Tauri C.
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Solid accretion onto planetary cores in radiative disks
Apostolos Zormpas!, Giovanni Picogna', Barbara Ercolano!?, and Wilhelm Kley?*

Abstract

The solid accretion rate, necessary to grow gas giant planetary cores within the disk lifetime, has been a major
constraint for theories of planet formation. We tested the solid accretion rate efficiency on planetary cores of different
masses embedded in their birth disk, by means of 3D radiation-hydrodynamics, where we followed the evolution of a
swarm of embedded solids of different sizes. We found that using a realistic equation of state and radiative cooling,
the disk at 5 au is able to cool efficiently and reduce its aspect ratio. As a result, the pebble isolation mass is reached
before the core grows to 10 Earth masses, stopping efficiently the pebble flux and creating a transition disk. Moreover,
the reduced isolation mass halts the solid accretion before the core reaches the critical mass, leading to a barrier to
giant planet formation, and it explains the large abundance of super-Earth planets in the observed population.

3DEBHRAMAABZITV. XTIWT7 7 ) —2 3 >O#E=FTRE LT
REDAREDNUE CIEARIFMERGcH. 7 AT FEEA/NEW
N7 WL EERRERRDEREEE FES



A4>h0O

« EDKDICLTHRERENERM LD ?
- EFREIEABFKREK VELEIFNEESEL,
« RXTNWT7V V)= aVIcKBTT7ERHLBRFINTOS,
- ELEOT7HF vy TIROEIINY TZERT 5 &
NTIVDBEEDFRLET 5,
- XTI BEIZBAMNEEREREI KT,
« RXTIT7 V)= 3 0DBfexEatsx x0T,
BB T VI B E% KO 5,
« EITHIZE(Picogna+18)iisothermal Tt L.
SElFEESFEEZER LIcmhH LU,

tEmE
¢ 3RTDBwBHEBEXYI1L—2 3>
o« RRRGY A ADKFZIRT

- RE|TRAT BEEZFRD SPebble accretion efficiency %
SHE L. Pebbleisolation mass #5tE 9 3,

=111

e — ]
0 5 10 15 20

log1o (particles per bin)
0.01cm 100.0cm 1000.0cm

2.0

5.0M

10.0M

100.0M

2.5 5.0 2:9 5.0 2.5 5.0

Fig. 4. Spatial distribution of the dust particles after 100 planetary orbits
for the different planetary masses and for three representative particle
sizes. The Stokes numbers at the planet location from left to right are,
0.08, 1.23, and 67.2, respectively.
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Fig. 2. Upper panel: Disk scale height (H/R, solid lines) as a function of
radius for the different planetary masses, 5 Mg (blue) and 10 Mg (red),
for the models with radiative transfer. The purple dotted lines at 0.05
and 0.02 represent the H/R of the isothermal simulations performed,
respectively.

Lower panel: Midplane gas temperature (T, solid lines) for the corre-
sponding models as on the top panel. The black dashed line represents
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