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A correlation between accretion and outflow rates for Class Il
Young Stellar Objects with full and transition disks

A. A. Rota', N. van der Marel', A. Garufi’, C. Carrasco-Gonzilez’, E. Macias®, I. Pascucci’, A. Sellek!, L. Testi®, A.
Isella’, S. Facchini®

ABSTRACT

Context. Magnetothermal (MHD) winds and jets are processes that influence the global evolution of the star and planet formation
process. They originate in a wide range of regions of protoplanetary disks (~ 1 —30 au) and are thought to be the primary mechanisms
driving accretion onto the central star. One indirect signature of these processes 1s the free-free emission from ionized gas close to the
star.

Aims. We analyze a sample of 31 Class Il young stellar objects (YSOs) with different types of disks: 18 full disks and 13 transition
disks. All sources show evidence of excess free-free emission over the contribution of thermal dust. We investigate the origin of this
emission and whether it is associated with other observables in disks with different types of substructures.

Methods. We first analyzed a sample of objects in Taurus, exploring possible correlations with the properties of the central star, the
disk, and other disk-wind tracers. We then compared our findings with a sample of transition disks, for which free-free emission was
already shown to be likely associated with an MHD-wind/jet.

Results. We found no correlation between the detected free-free emission and either the X-ray or the [O []6300 A line properties.
We found a strong correlation between the ionized mass loss rate, as inferred from the free-free emission, and the accretion rate,
suggesting that free-free emission in YSOs with full disks is associated with an MHD-wind/jet.

Conclusions. The detected free-free emission in Y5Os with both transition disks and full disks 1s likely associated with a similar
mechanism. i.e. ionized gas closed to the star from an MHD-wind/jet. The free-free emission detected in transition disks shows hints
of shallower correlations with accretion properties than in full disks. Whereas the efficiency in transforming accretion into outflow
might differ in transition disks and full disks, considering the correlations between free-free emission and accretion properties, this
difference could simply result from a bias toward strong accretors in the transition disk sample. Therefore, additional observations of
a more complete and uniform sample are necessary to determine whether this change in correlations holds only for strong accretors
or for transition disks in general.
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Oort Cloud Formation and Evolution in Star Clusters

JusTINE C. OBIDOWSKL "% JEREMY J. WEBB,"* SiMoON PORTEGIES ZWART,' AND MAXWELL X. Car’

ABSTRACT

It 1s unknown if an Qort cloud reaches its maximum mass within its star’s birth cluster or millions
of years later. Complicating the Oort cloud evolution process is the fact that comets can be stripped
from orbit due to perturbations from passing stars. We explore how a star’s cluster escape time (tes.)
and the time its Qort cloud reaches maximum mass (ty,.,) affect the Oort cloud’s ability to survive
via N-body simulations. In a 14 Mg /pc?® cluster, we identify 50 stars of 1 M, with a range of t...
to host Qort clouds, each with 1000 comets at t,... For each host, we consider Qort clouds that
reach maximum mass 0, 50, and 250 Myr after the cluster’s formation. Each Oort cloud’s evolution
is simulated in the cluster from t,,,, to t.e.. Only a fraction of comets tend to remain in orbit, with
this amount depending on t,,., and t.... We observe that 12%, 22%, and 32% of Oort clouds with a
tmase Of 0, 50 and 250 Myr retain =50% of their comets at t..., respectively. We find that the fraction
of comets stripped has the relationship, [ = m lﬂgm{i'-'ﬂfﬁl?mi} where m = 0.3240.04, indicating that
the longer the Oort cloud remains in the cluster, the more comets are stripped, with this fraction
increasing logarithmically at approximately the same rate for each t,...
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Impacts of Tidal Locking on Magnetospheric Energy Input to Exoplanet Atmospheres

FATEMEH BAGHERI? ALEX GLOCER,' AND Ramon E. Loprez®

L NASA Goddard Space Flight Center, Greenbelt, MD, USA
2The University of Teras at Arlington, Arlington, TX, USA

ABSTRACT

We investigate the effect of planetary corotation on energy dissipation within the magnetosphere-
ionosphere system of exoplanets. Using MHD simulations, we find that tidally locked exoplanets have a
higher cross-polar cap potential (CPCP) compared to fast-rotating planets with the same magnetic field
strength, confirming previous studies. Our simulations show that for a given interplanetary magnetic
field, an increase in corotation period leads to a higher CPCP. Notably, this difference in CPCP between
tidally locked and rotating planets persists across a range of solar wind conditions, including extreme
environments such as those experienced by hot Jupiters. Furthermore, we observe that variations in
corotation have little impact on CPCP for Earth-sized planets. These results underscore the significance

of both corotation dynamics and planetary size in understanding how exoplanets interact with their
stellar environments.
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Key Input Parameters for Simulations in Section 3

corresponds to the orbital distance [au| 0.4
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