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9 The structure and characteristic scales of the Hi gas in galactic
disks

Sami Dib!, Jonathan Braine?, Maheswar Gopinathan®, Maritza A. Lara-Lépez*, Valery V. Kravtsov®, Archana Soam®,
Ekta Sharma® ’, Svitlana Zhukovska®, Charles Aouad”, José Antonio Belinchén'®, George Helou'!, Di Li!% 1314
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(2) 12 Tying the geometrical traits of massive young stellar objects and their discs to a potential
evolutionary sequence using infrared observations

A. J. FrRoOST

Unveiling the traits of massive young stellar objects through a
11 multi-scale survey*

A. J. Frost!, R. D. Oudmaijerz, W. J. de Wit and S. L. Lumsden?
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Table 2. In this table we present the types of the sources we derive for the MYSOs of our sample and the ages we derive by
comparing our cavity sizes to the work of Offner et al. (2011). 6.4, is the cavity opening angle. The units of the line fluxes
are Wm ™ ?um™". For clarity, we also include the emission line information from Cooper (2013), Pomohaci (2017), Porter et al.

0.0

we define substructure as a) a deviation from axisymmetry within the disc or 2) the expansion of the inner dust radius beyond

| I Il

#2147 L =-MYSO (1998)and Cooper et al. (2013) used in the classification process and some relevant geometric information from our previous
Nome RA (J2000) DEC (J2000) log(Z) Distance work, Frost et al. (2021), which we discuss in Section 4. The cavity opening angle of G305 is starred as this sources has a
(hemss) (d:m:s) e (kpo) secondary dusty source within its outflow cavity, which likely affected the fitting process. As a result, we do not calculate an
G305.2040.21  13:11:10.45  -62:34:38.6 47! 4.0 age for this source. A full discussion can be found in Frost et al. (2019). The spectral information for M8EIR comes from Porter
W33A 18:14:39.0  -17:52:03 4.5° 2.4 et al. (1998), where the line strength is presented relative to the flux of the Bry, so these ratios are reiterated for that source.
N Q084 TRET OFc ATINIE L L0022 8 2 88 e 06 Do dina doba ane incliydad, fo TRA S, LZI1R 2L 20, tha onrianion dinec mone mrorant i, thadifforantisl ~bogog ard arieibilitine ~F +ha
S255 IRS3 06:12:54.02 +17:59:23.60  4.77 1.8° , |
TRAS 17216-3301  17:25:06.51  -38:04:00.4 4.8° 311
MSEIR 18:04:53.18  -24:26:41.4 3.8" L3 o T e
b AFGL 2136 18:22:26.38  -13:30:12.0 5" 2200 B
! | HEYI21L—Y 3>
KIEDIEE RKAEMNS DFERR (Typen4d) (Offner et al. 2011)
Frost et al. 2021 Cooper 2013 1t 7y kT O — R = £
(6 cav) DN S HEA
T T T T e e ST T RRIZEA,
301 No Type | Type Il Type Ill
220, ELHED & HEEIC
)
S substructure (U > 7,
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[l
Increasing cavity opening angle >
Figure 2. Histogram showing whether substructure is present with the MYSOs for each evolutionary type. Within this work

the dust sublimation radius).




The GRAVITY Young Stellar Object survey. VII. The inner dusty disks of T Tauri
stars

The GRAVITY Collaboration, K. Perraut et al. % These protoplanetary disks in T Tauri stars play a central role
in star and planet formation. We spatially resolve at sub-au scales the innermost regions of a sample of T Tauri’s disks to
better understand their morphology and composition. We extended our homogeneous data set of 27 Herbig stars and collected
near-IR K-band observations of 17 T Tauri stars, spanning effective temperatures and luminosities in the ranges of 4000-6000 K
and 0.4-10 Lsun. We focus on the continuum emission and develop semi-physical geometrical models to fit the interferometric
data and search for trends between the properties of the disk and the central star. The best-fit models of the disk’s inner rim
correspond to wide rings. We extend the Radius-luminosity relation toward the smallest luminosities (0.4-10 Lsun) and find
the R~L(1/2) trend is no longer valid, since the K-band sizes measured with GRAVITY are larger than the predicted sizes
from sublimation radius computation. No clear correlation between the K-band half-flux radius and the mass accretion rate is
seen. Having magnetic truncation radii in agreement with the K-band GRAVITY sizes would require magnetic fields as strong

as a few kG, which should have been detected, suggesting that accretion is not the main process governing the location of the

: 4o nt +ho oot Ticht .
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inner disk gas reservoir (the dead zone) accreting a few 10~? My.yr~!. By conducting a detailed parameter study, we find that
the extend to which the MRI can drive efficient accretion is primarily determined by the total disk gas mass, the representative

_.erain size. the yerticallv-intesrated dust-fo-gas mass ratio._and the stellar X-ray lnminositv.. A self-cansistent. time-denendent. .

I
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10. The statistical properties of protostellar discs and their dependence on metallicity
Daniel Elsender, Matthew R. Bate % We present the analysis of the properties of large samples of protostellar discs formed
in four radiation hydrodynamical simulations of star cluster formation. The four calculations have metallicities of 0.01, 0.1, 1
and 3 times solar metallicity. The calculations treat dust_and eas temperatures senaratelv and inclnde a thermochemical model

of the diffuse interstellar medium. We find the radii of discs of bound protostellar systems tend to decrease with decreasing
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I‘herefore the results of these studies cannot be directly compared. This work aims to obtain the physmal characterlstlcs of J
- samp.b o MRABUs at .0 sca.ks, at' 0.1 sca.ks, ana'as a wic.k, wiicid enad.bs us tc compare tie ciaracter:stics o: tie a
ources. We apply the same multi-scale method and analysis to a sample of MYSOs. High-resolution interferometric data, S
ear-diffraction-limited imaging data, and a multi-wavelength spectral energy distribution are combined. By fitting simulated n
b Wandevu oteSoen W Yol 2055 faunafivevndndrermiddrens of s coonlowembers od systemn® 1o ol oosetvavons, thie uobpesues or

the MYSOs are constrained. We find that the observables of all the MYSOs can be reproduced by models with disk-outflow-
envelope geometrles analogous to the Class I geometry associated with low-mass protostars. The characterlstlcs of the envelopes

Vvities Wit them afe very SrmLgr across our sempae. Un tae otacr aghcl Tag Thisks seon to chilor Between tie obctd, T anicitas ca
lar with regards to what we interpret as ev1dence of complex structures and inner holes. This is comparable to the in particul
ries observed for low-mass young stellar objects. A strong correlation is found between the luminosity of the central morpholog
d the size of the transition disk-like inner hole for the MYSOs, implying that photoevaporation or the presence of MYSO an
npanions may be the cause. binary cor
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