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No. 56 Outward Migration in Nascent Stellar Groups

Steven W. Stahler % As a stellar group forms within its parent molecular cloud, new members first appear in the deep
interior. These overcrowded stars continually diffuse outward to the cloud boundary, and even beyond. Observations
have so far documented only the interior drift. Those stars that actually leave the cloud form an expanding envelope
that I call the "stellar mantle." Simple fluid models for the cloud and mantle illustrate their basic structure. The
mantle’s expansion speed is subsonic with respect to the cloud’s dynamical temperature. I describe, in qualitative
terms, how the expanding mantle and Galactic tidal radius might together shape the evolution of specific types of
stellar groups. The massive stars in OB associations form in clouds that contract before extruding a substantial
mantle. In contrast, the more slowly evolving clouds forming open clusters and T associations have extended mantles
that encounter a shrinking tidal radius. These clouds are dispersed by internal stellar outflows. If the remaining
group of stars is gravitationally bound, it appears as a long-lived open cluster, truncated by the tidal radius. If the
group is unbound, it is a late-stage T association that will soon be torn apart by the tidal force. The "distributed"
populations of pre-main sequence stars observed in the outskirts of several star-forming regions are too distant to be
stellar mantles. Rather, they could be the remnants of especially low-mass T associations.
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No. 62 Discovery of Asymmetric Splke-llke Structures of the 10 au Disk around the Very Low-
luminosity Protostar Embedded in the Taurus Dense Core MC 27/L1521F with ALMA
Kazuki Tokuda, Naoto Harada, Mitsuki Omura, Tomoaki Matsumoto, Toshikazu Onishi, Kazuya Saigo, Ayumu
Shoshi, Shingo Nozaki, Kengo Tachihara, Naofumi Fukaya, Yasuo Fukui, Shu-ichiro Inutsuka, Masahiro N.
Machida % Recent Atacama Large Millimeter /submillimeter Array (ALMA) observations have revealed an increasing
number of compact protostellar disks with radii of less than a few tens of astronomical units and that young Class 0/1
objects have an intrinsic size diversity. To deepen our understanding of the origin of such tiny disks, we performed the
highest-resolution configuration observations with ALMA at a beam size of ~0”03 (4 au) on the very low-luminosity
Class 0 protostar embedded in the Taurus dense core MC 27/L1521F. The 1.3 mm continuum measurement successfully
resolved a tiny, faint (~1 mJy) disk with a major axis length of ~10 au, one of the smallest examples in the ALMA
protostellar studies. In addition, we detected spike-like components in the northeastern direction at the disk edge.
Gravitational instability or other fragmentation mechanisms cannot explain the structures, given the central stellar
mass of ~0.2 M, and the disk mass of >10~% M. Instead, we propose that these small spike structures were formed
by a recent dynamic magnetic flux transport event due to interchange instability that would be favorable to occur if
the parental core has a strong magnetic field. The presence of complex arc-like structures on a larger (~2000 au) scale
in the same direction as the spike structures suggests that the event was not single. Such episodic, dynamical events
may play an important role in maintaining the compact nature of the protostellar disk in the complex gas envelope
during the main accretion phase.
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Table 1. Physical properties of the disk and spikes based on the 1.3 mm continuum emission

Component Size (arcsec in FWHM) P.A. (°) Fiamm (mJy) Mgas (Mg) Ha column density ((:11‘1_2}
Disk (Gaussian) ~0.058 x 0.025 177.9 1.0-1.1 ~4 x1071 ~(5-20) x10**
Spikes (Residual) 0.3-0.36 ~1 x107* ~(3-5)x10*
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No. 66 Sites of Planet Formation in Binary Systems. I. Evidence for Disk-Orbit Alignment in
the Close Binary FO Tau
Benjamin M. Tofflemire, Lisa Prato, Adam L. Kraus, Dominique Segura-Cox, G. H. Schaefer, Rachel Akeson,
Sean Andrews, Eric L. N. Jensen, Christopher M. Johns-Krull, J. J. Zanazzi, M. Simon % Close binary systems
present challenges to planet formation. As binary separations decrease, so too do the occurrence rates of protoplanetary
disks in young systems and planets in mature systems. For systems that do retain disks, their disk masses and sizes
are altered by the presence of the binary companion. Through the study of protoplanetary disks in binary systems
with known orbital parameters, we seek to determine the properties that promote disk retention and, therefore, planet
formation. In this work, we characterize the young binary-disk system, FO Tau. We determine the first full orbital

solution for the system, finding masses of 0. 35+3 3‘; Mg and 0.34 & 0.05 M, for the stellar components, a semi-major

axis of 22(*7) AU, and an eccentricity of 0.21(7993). With long-baseline ALMA interferometry, we detect 1.3mm
continnum and 2CQO (J = 2 — 1) line emission toward each of the binary components; no circumbinary emission
is detected. The protoplanetary disks are compact, consistent with being truncated by the binary orbit. The dust
disks are unresolved in the image plane and the more extended gas disks are only marginally resolved. Fitting the
continuum and CO visibilities, we determine the inclination of each disk, finding evidence for alignment of the disk
and binary orbital planes. This study is the first of its kind linking the properties of circumstellar protoplanetary disks
to a precisely known binary orbit. In the case of FO Tau, we find a dynamically placid environment (coplanar, low
eccentricity), which may foster its potential for planet formation.
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Parameter FO Tau A FO Tan B Reference
Identifiers
Gaia DR3 163183644576299264 Gaia DR3
IMASS 04144928+2812305 IMASS
TIC 56627416 Stassun et al. (2018)
Astrometry, Distance, & Photometry
o RA (12000) 04:14:49.3 Gaia DR3
# Dec (J2000) +28:12:30.5 Gaia DR3
jio (mas yr—1) 6803 Gaia DR3
pis (mas yr‘l} —23.9£0.2 Gaia DR3
w (mas) T3 0.2 Gaia DR3
RUWE 11.499 Gaia DR3
Distance (pc) 13573 Bailer-Jones et al. (2021)
Fpnor at 6100 A (10" M ergs— em=2 A1) 0.66 + 0.11 0.62 +0.11 Hartigan & Kenyon (2003)
Fonor at 7510 A (107 M ergs— em =2 A1) 6.9+1.2 Herczeg & Hillenbrand (2014)
Fpnot in H-Band (107 MY ergs™ ' em™2 A~ 2.3+0.3 2.2£0.3 This Work
AJ (mag) 0.077 £ 0.014 This Work
—Stellar Properties
T (K)® 3475 £ 50(£100) 3450 & 50(£100) This Work
R. (Ra)® 1.4870:10(£0.19)  1.42 4 0.09(£0.18) This Work 0.35Msun + 0.34Msun
L. (Lo 0.25 +0.02(0.05) 024 0.02(+0.05) This Work #EREHF£E 22au
M, (Mg) 0.3570-08 0.34 + 0.05 This Work — ~
log(g) 3.9+ 0.1 3.8 +0.1 This Work %ﬁ’b\i&; 0.21
B (kG) 1.8+ 0.1 1.8 +0.1 This Work /\4% }—ﬁ_'—
vsini (km s—1) 140+ 1.0 13.5+ 0.8 This Work %E\ﬂ:‘ 3 3 =<
Veiling at 15600 A 0.35 + 0.05 0.27 +0.05 This Work
M, (Mg yr 1) 2.6 % 108 1.7 x 10—#% Hartigan & Kenyon (2003)
Spectral Type (NIR) M25 M25 This Work
Spectral Type {optical) M35 M35 Hartigan & Kenyon (2003)
Binary Orbital Properties
To (JD) 2465000 3000 This Work
P {yr) 120 £ 20 This Work
a (AU) 2273 This Work
e 0.2170-04 This Work
forbit (%) 33t This Work
() 30375, This Work
wa (®) 30730 This Work

Minimum Separation (a({l — ); AU} 18+ +1 This Work
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Parameter FO Tau A FO Tau B Reference

Disk Properties

1.3mm F (mly) 2.96 £ 0.07 2.69 £ 0.07 This Work

1.3mm Peak I (mJy beam™!) 1.31 £ 0.02 1.28 £ 0.02 This Work o
logyo(Maust /M) = —5.26 5.29 This Work

Ldisk. dust (°) 273+ 0.5 26+ 1 This Work s
PAgiek dust (°) 121 + 1 121 + 2 This Work

Rog 959 dust (AU) 3.7+0.1 3.6+0.5 This Work

idisk. CO (%) 27tT p+30 This Work ¢
PAgick. o (©) 120*30 120" 100 This Work

R. co (AU) 10+2 813 This Work

Qqisic (°) 300730 3007 2° This Work

Vsys (kms—! LSRK) g.2t06 6+2 This Work
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No. 54 Modeling JWST MIRI-MRS Observations of T Cha: Mid-IR Noble Gas Emission Trac-
ing a Dense Disk Wind
Andrew D. Sellek, Naman S. Bajaj, Ilaria Pascucci, Cathie J. Clarke, Richard Alexander, Chengyan Xie, Giulia
Ballabio, Dingshan Deng, Uma Gorti, Andras Gaspar, Jane Morrison % [Ne II] 12.81 ym emission is a well-used
tracer of protoplanetary disk winds due to its blueshifted line profile. MIRI-MRS recently observed T Cha, detecting
this line along with lines of [Ne III|, [Ar II] and [Ar III], with the [Ne II|] and [Ne III] lines found to be extended
while the [Ar II] was not. In this complementary work, we use these lines to address long-debated questions about
protoplanetary disk winds regarding their mass-loss rate, the origin of their ionization, and the role of magnetically-
driven winds as opposed to photoevaporation. To this end, we perform photoionization radiative transfer on simple
hydrodynamic wind models to map the line emission. We compare the integrated model luminosities to those observed
with MIRI-MRS to identify which models most closely reproduce the data and produce synthetic images from these to
understand what information is captured by measurements of the line extents. Along with the low degree of ionization
implied by the line ratios, the relative compactness of [Ar II| compared to [Ne II] is particularly constraining. This
requires Ne I production by hard X-rays and Ar II production by soft X-rays (and/or EUV) in an extended (2 10 au)
wind that is shielded from soft X-rays - necessitating a dense wind with material launched on scales down to 1 au.
Such conditions could be produced by photoevaporation, whereas an extended MHD wind producing equal shielding
would likely underpredict the line fluxes. However, a tenuous inner MHD wind may still contribute to shielding the
extended wind. This picture is consistent with constraints from spectrally-resolved line profiles.



No. 55 Discovery of thionylimide, HNSQO, in space: the first N-, S- and O-bearing interstellar
molecule
Miguel Sanz-Novo, Victor M. Rivilla, Holger S. P. Miiller, Izaskun Jiménez-Serra, Jesiis Martin-Pintado,
Laura Colzi, Shaoshan Zeng, Andrés Megias, Alvaro Lépez-Gallifa, Antonio Martinez-Henares, Belén Tercero,
Pablo de Vicente, David San Andrés, Sergio Martin, Miguel A. Requena-Torres % We present the first detection
in space of thionylimide (HNSO) toward the Galactic Center molecular cloud G+0.693-0.027, thanks to the superb
sensitivity of an ultradeep molecular line survey carried out with the Yebes 40m and IRAM 30m telescopes. This
molecule is the first species detected in the interstellar medium containing, simultaneously, N, S and O. We have
identified numerous K, = 0, 1 and 2 transitions belonging to HNSO covering from J,, = 2 to Jup = 10, including
several completely unblended features. We derive a molecular column density of N = (8 £ 1)x10'® em™2, yielding
a fractional abundance relative to Hy of ~6x107 1%, which is about ~37 and ~4.8 times less abundant than SO and
SO2, respectively. Although there are still many unknowns in the interstellar chemistry of NSO-bearing molecules,
we propose that HNSO is likely formed through the reaction of the NSO radical and atomic H on the surface of icy
grains, with alternative routes also deserving exploration. Finally, HNSO appears as a promising link between N- , S-
and O- interstellar chemistry and its discovery paves the route to the detection of a new family of molecules in space.



No. 57 CO outflows from young stars in the NGC2023 cluster

G. Sandell, B. Mookerjea, R. Giisten % Young early-type HAeBe stars are still embedded in the molecular clouds
in which they formed. They illuminate reflection nebulae, which shape the surrounding molecular cloud and may
trigger star formation. They are therefore ideal places to search for ongoing star formation activity. NGC2023 is
illuminated by the Herbig Be star HD37903. It is the most massive member of a small young cluster with about
30 PMS stars, several of which are Class I objects that still heavily accrete. It might therefore be expected that
they might drive molecular outflows. We examined the whole region for outflows. We analyzed previously published
APEX data to search for and characterize the outflows in the NGC2023 region. This is the first systematic search
for molecular outflows in this region. Since the outflows were mapped in several CO transitions, we can determine
their properties quite well. We have discovered four molecular outflows in the vicinity of NGC2023, three of which
are associated with Class I objects. MIR-63, a bright mid-infrared and submillimeter Class I source, is a binary with
a separation of 2.4" and drives two bipolar outflows orthogonal to each other. The large southeast-northwest outflow
excites the Herbig-Haro flow HH247. MIR-73, a Class I object, which is also a far-infrared source, drives a pole-on
outflow. MIR-62 is a Class II object with strong infrared excess and a luminosity of 7 Lsun. It is not detected in the
far-infrared. The Class I sources have bolometric luminosities of about 20 Lsun or lower, that is, they are all low-mass
stars. One other far-infrared source, MIR-75, may have powered an outflow in the past because it now illuminates an
ege-shaped cavity. The four outflow sources are at a similar evolutionary stage, which suggests that their formation
may have been triggered by the expanding C II region.



No. 58 Magnetically Aligned Striations in the L914 Filamentary Cloud

Li Sun, Xuepeng Chen, Min Fang, Shaobo Zhang, Yan Gong, Jiancheng Feng, Xuefu Li, Qing-Zeng Yan, Ji
Yang % We present CO (.J = 1 — 0) multi-line observations toward the L914 dark cloud in the vicinity of the Cygnus
X region, using the 13.7 m millimeter telescope of the Purple Mountain Observatory (PMO). The CO observations
reveal in the L914 cloud a long filament with an angular length of ~ 326, corresponding to approximately 50 pc at
the measured distance of ~ 760 pc. Furthermore, a group of hair-like striations are discovered in the two subregions
of the L914 cloud, which are connected with the dense ridge of the filament. These striations display quasi-periodic
characteristics in both the CO intensity images and position-velocity diagrams. Two of the striations also show
increasing velocity gradients and dispersions toward the dense ridge, which could be fitted by accretion flows under
gravity. Based on the Planck 353 GHz dust polarization data, we find that the striations are well aligned with
the magnetic fields. Moreover, both the striations and magnetic fields are perpendicular to the dense ridge, which
constructs a bimodal configuration. Using the classic method, we estimate the strength of magnetic field, and further
evaluate the relative importance of gravity, turbulence and magnetic field, and find that the L914 cloud is strongly
magnetized. Our results suggest that magnetic fields play an important role in the formation of filamentary structures
by channelling the material along the striations toward the dense ridge. The comparison between the observations
and simulations suggests that striations could be a product of the magnetohydrodynamic (MHD) process.



No. 59 HST Survey of the Orion Nebula Cluster in ACS/Visible and WFC3/IR Bands. IV. A
Bayesian multi-wavelength study of stellar parameters in the ONC
Giovanni M. Strampelli, Massimo Robberto, Laurent Pueyo, Mario Gennaro, Carlo F. Manara, Elena Sabbi,
Antonio Aparicio % We have performed a comprehensive study of the Orion Nebula Cluster (ONC) combining the
photometric data obtained by the two HST Treasury programs that targeted this region. To consistently analyze
the rich dataset obtained in a wide variety of filters, we adopted a Bayesian approach to fit the Spectral Energy
Distribution of the sources, deriving mass, age, extinction, distance, and accretion for each source in the region. The
three dimensional study of mass distribution for bona-fide cluster members shows that mass segregation in the ONC
extends to sub-solar masses, while the age distribution strongly supports the idea that star formation in the ONC
is best described by a major episode of star formation that happened ~ 1 Myr ago. For masses = (0.1 Msun, our
derived empirical initial mass function (IMF) is in good agreement with a Chabrier system IMF. Both the accretion
luminosity (Lacc) and mass accretion rates (dMacc) are best described by broken power-law relations. This suggests
that for the majority of young circumstellar disks in this cluster the excess emission may be dominated by X-ray-
driven photoevaporation by the central star rather than external photoevaporation. If this is the case, the slopes of the
power-law relations may be largely determined by the initial conditions set at the onset of the star formation process,
which may be quite similar between regions that eventually form clusters of different sizes.



No. 60 An Observational View of Structure in Protostellar Systems

John J. Tobin, Patrick D. Sheehan % The envelopes and disks that surround protostars reflect the initial conditions
of star and planet formation and govern the assembly of stellar masses. Characterizing these structures requires
observations that span the near-infrared to centimeter wavelengths. Consequently, the past two decades have seen
progress driven by numerous advances in observational facilities across this spectrum, including the Spitzer Space
Telescope, Herschel Space Observatory, the Atacama Large Millimeter/submillimeter Array, and a host of other ground-
based interferometers and single-dish radio telescopes. Nearly all protostars appear to have well-formed circumstellar
disks that are likely to be rotationally-supported; the ability to detect a disk around a protostar is more a question
of spatial resolution than whether or not a disk is present. The disks around protostars have inherently higher
millimeter /submillimeter luminosities as compared to disks around more-evolved pre-main sequence stars, though
there may be systematic variations between star forming regions. The envelopes around protostars are inherently
asymmetric and streamers emphasize that mass flow through the envelopes to the disks may not be homogeneous.
The current mass distribution of protostars may be impacted by selection bias given that it is skewed toward solar-mass
protostars, inconsistent with the stellar initial mass function.



No. 61

Anatomy of the Class I protostar L1489 IRS with NOEMA - I. Disk, streamers, out-
flow(s) and bubbles at 3mm

M. Tanious, R. Le Gal, R. Neri, A. Faure, A. Gupta, C. J. Law, J. Huang, N. Cuello, J. P. Williams, F.
Ménard % Over the past few years, chemical studies have revealed multiple structures in the vicinity of young stellar
objects (YSOs). It has become evident that specific physical conditions are associated with the emission of particular
molecular lines, allowing us to use molecular probes of the YSO physics. Consequently, chemical surveys are now
necessary to fully constrain the origin of the observed structures. Several surveys have been conducted to explore the
chemistry of YSOs, focusing on Class (0 and Class II objects. However, our knowledge of intermediate objects, that
are Class I objects, remains limited. To bridge the gap and establish the relationship between observed structures and
molecular line emission at the Class I evolutionary stage, we investigate the spatial distribution of key molecular gas
species in the low-mass Class I protostar 11489 IRS (IRAS 04016+2610), a source part of the ChemYSO survey. We
performed a 3mm line survey at high spatial and high spectral resolution using the NOEMA interferometer and the
IRAM-30m telescope. We present here the ten brightest lines of our survey, in which we identified a new 3 000 au
long streamer in HC3N, C2H, and ¢-C3H2 emission, likely associated with more localized accretion shocks probed in
SO. In addition, two 10 000 au bubbles are seen with the dense molecular tracers HCO-+, CS, and HCN around the
YSO. Additionally, potential indicators of a second outflow appear in CS and HCN emission, but its nature remains
to be confirmed. The late infall identified at large scales may originate from the nearby prestellar core L1489 and is
likely responsible for the formation of an external warped disk in this system. The detection of a potential second
outflow could be the direct evidence of a binary system. Finally, we hypothesize that the bubbles may result from the
magnetic pressure as observed in numerical simulations.



No. 63 The Reservoir of the Per-emb-2 Streamer

Kotomi Taniguchi, Jaime E Pineda, Paola Caselli, Tomomi Shimoikura, Rachel K. Friesen, Dominique M.
Segura-Cox, Anika Schmiedeke ¥ Streamers bring gas from outer regions to protostellar systems and could change
the chemical composition around protostars and protoplanetary disks. We have carried out mapping observations of
carbon-chain species (HC3N, HC5;N, CCH, and CCS) in the 3mm and 7mm bands toward the streamer flowing to the
Class 0 young stellar object (YSO) Per-emb-2 with the Nobeyama 45m radio telescope. A region with a diameter of
~ 0.04 pc is located north with a distance of ~ 20,500 au from the YSO. The streamer connects to this north region
which is the origin of the streamer. The reservoir has high density and low temperature (np, ~ 1.9 x 10* cm™3,
Tiin = 10 K), which are similar to those of early stage starless cores. By comparisons with the observed abundance
ratios of CCS/HC3N to the chemical simulations, the reservoir and streamer are found to be chemically young. The
total mass available for the streamer is derived to be 24 — 34 M. If all of the gas in the reservoir will accrete onto
the Per-emb-2 protostellar system, the lifetime of the streamer has been estimated at (1.1 — 3.2)x10° yr, suggesting
that the mass accretion via the streamer would continue until the end of the Class I stage.



No. 64 Carbon-Chain Chemistry in the Interstellar Medium

Kotomi Taniguchi, Prasanta Gorai, Jonathan C. Tan % The presence of carbon-chain molecules in the interstellar
medium (ISM) has been known since the early 1970s and > 130 such species have been identified to date, making
up ~ 43prevalent not only in star-forming regions in our Galaxy but also in other galaxies. These molecules provide
important information on physical conditions, gas dynamics, and evolutionary stages of star-forming regions. Larger
species of polycyclic aromatic hydrocarbons (PAHs) and fullerenes (Cgg and Cqg), which may be related to the
formation of the carbon-chain molecules, have been detected in circumstellar envelopes around carbon-rich Asymptotic
Giant Branch (AGB) stars and planetary nebulae, while PAHs are also known to be a widespread component of the
ISM in most galaxies. Recently, two line survey projects toward Taurus Molecular Cloud-1 with large single-dish
telescopes have detected many new carbon-chain species, including molecules containing benzene rings. These new
findings raise fresh questions about carbon-bearing species in the Universe. This article reviews various aspects of
carbon-chain molecules, including observational studies, chemical simulations, quantum calculations, and laboratory
experiments, and discusses open questions and how future facilities may answer them.



No. 65 Ices on pebbles in protoplanetary discs

A. Topchieva, T. Molyarova, V. Akimkin, L. Maksimova, E. Vorobyov % The formation of solid macroscopic
grains (pebbles) in protoplanetary discs is the first step toward planet formation. We aim to study the distribution of
pebbles and the chemical composition of their ice mantles in a young protoplanetary disc. We use the two-dimensional
hydrodynamical code FEOSAD in the thin-disc approximation, which is designed to model the global evolution of a
self-gravitating viscous protoplanetary disc taking into account dust coagulation and fragmentation, thermal balance,
and phase transitions and transport of the main volatiles (H20, CO2, CH4 and CO), which can reside in the gas, on
small dust (< 1 pm), on grown dust (> 1 gm) and on pebbles. We model the dynamics of the protoplanetary disc
from the cloud collapse to the 500 kyr moment. We determine the spatial distribution of pebbles and composition of
their ice mantles and estimate the mass of volatiles on pebbles, grown dust and small dust. We show that pebbles
form as early as 50 kyr after the disc formation and exist until the end of simulation (500 kyr), providing prerequisites
for planet formation. All pebbles formed in the model are covered by icy mantles. Using a model considering accretion
and desorption of volatiles onto dust/pebbles, we find that the ice mantles on pebbles consist mainly of HoO and CO»,
and are carbon-depleted compared to gas and ices on small and grown dust, which contain more CO and CHy. This
suggests a possible dominance of oxygen in the composition of planets formed from pebbles under these conditions.



No. 67 WTP 10aaauow: Discovery of a new FU Ori outburst towards the RCW 49 star-forming
region in NEOWISE data
Vinh Tran, Kishalay De, Lynne Hillenbrand % Large-amplitude accretion outbursts in young stars are expected
to play a central role in proto-stellar assembly. Outburst identification historically has taken place using optical
techniques, but recent, systematic infrared searches are enabling their discovery in heavily dust-obscured regions of
the Galactic plane. Here, we present the discovery of WTP 10aaauow, a large-amplitude mid-infrared (MIR) outburst
identified in a systematic search of NEOWISE data using new image subtraction techniques. The source is located
towards the RCW 49 star-forming region, and estimated to be at a distance of =~ 4 kpc via Gaia parallax measurement.
Concurrent with the MIR brightening, the source underwent a = 5 mag outburst in the optical and near-infrared (NIR)
bands, reaching a peak luminosity of = 260 L in 2014-2015, followed by a slow decline over the next 7 years. Analysis
of the pre- and post-outburst spectral energy distributions reveal a pre-outburst stellar photosphere at a temperature
of 3600 — 4000 K, surrounded by a likely two-component dust structure similar to a flat-spectrum or Class I type YSO.
We present optical and NIR spectroscopy that show a GK-type spectrum in the optical bands exhibiting complex
line profiles in strong absorption features, and evidence for a wind reaching a terminal velocity of ~ 400kms—'. The
NIR bands are characterized by a cooler M-type spectrum exhibiting a forest of atomic and molecular features. All
together, the spectra demonstrate that WTP 10aaauow is an FU Ori type outburst. Ongoing systematic infrared
searches will continue to reveal the extent of this population in the Galactic disk.
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