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® Most stars are formed in b e

B Abstract Stellar clusters are born embedded within giant molecular clouds
C I U Ste rS . (GMCs) and during their formation and early evolution are often only visible at in-
frared wavelengths, being heavily obscured by dust. Over the past 15 years advances
in infrared detection capabilities have enabled the first systematic studies of embed-
ded clusters in galactic molecular clouds. In this article we review the current state of

® M OSt CI u Ste rs d I SSO Ive empirical knowledge concerning these extremely young protocluster systems. From

a survey of the literature we compile the first extensive catalog of galactic embedded

W h e n t h e i r n ata I ga S i S clusters. We use the catalog to construct the mass function and estimate the birthrate for
embedded clusters within ~2 kpc of the sun. We find that the embedded cluster birthrate

. exceeds that of visible open clusters by an order of magnitude or more indicating a high

d I S P e rs e d A infant mortality rate for protocluster systems. Less than 4-7% of embedded clusters

survive emergence from molecular clouds to become bound clusters of Pleiades age.
The vast majority (90%) of stars that form in embedded clusters form in rich clusters
Iy . of 100 or more members with masses in excess of 50 M. Moreover, observations
o O B aSSOClI atl ons are of nearby cloud complexes indicate that embedded clusters account for a significant
(70-90%) fraction of all stars formed in GMCs. We review the role of embedded clus-
S ters in investigating the nature of the initial mass function (IMF) that, in one nearby
C O eval d I S O IVe d C I U Ste rS . example, has been measured over the entire range of stellar and substellar mass, from
OB stars to substellar objects near the deuterium burning limit. We also review the
role embedded clusters play in the investigation of circumstellar disk evolution and the
important constraints they provide for understanding the origin of planetary systems.
Finally, we discuss current ideas concerning the origin and dynamical evolution of
embedded clusters and the implications for the formation of bound open clusters.
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The Queen
scenario

Lada & Lada (2003).

Most stars are formed in
clusters.

Most clusters dissolve
when their natal gas is
dispersed.

OB associations are
coeval disolved clusters.
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° Star clusters: basic galactic building blocks
Proceedings TAU Symposium No. 266, 2009 © International Astronomical Union 2010
e as I S R. de Grijs & J. R. D. Lépine, eds. doi:10.1017/S1743921309990809

The nature and nurture of star clusters

S C e n a, ri O Bruce G. Elmegreen

IBM Research Division, T. J. Watson Research Center, 1101 Kitchawan Road,
Yorktown Heights, NY 10598 USA
email: bge@us.ibm.com

Abstract. Star clusters have hierarchical patterns in space and time, suggesting formation

® EI 2 O I O processes in the densest regions of a turbulent interstellar medium. Clusters also have hierarchical
meg reen ( )- substructure when they are young, which makes them all look like the inner mixed parts of a

pervasive stellar hierarchy. Young field stars share this distribution, presumably because some of

them came from dissolved clusters and others formed in a dispersed fashion in the same gas. The

. . . . fraction of star formation that ends up in clusters is apparently not constant, but may increase

® Star fO rm atlon IS hlera rCh |Ca| with interstellar pressure. Hierarchical structure explains why stars form in clusters and why
many of these clusters are self-bound. It also explains the cluster mass function. Halo globular

clusters share many properties of disk clusters, including what appears to be an upper cluster

cutoff mass. However, halo globulars are self-enriched and often connected with dwarf galaxy

® Some Sta rS are fO m ed IN streams. The mass function of halo globulars could have initially been like the power-law mass

function of disk clusters, but the halo globulars have lost their low-mass members. The reasons

CI u Ste r's an d Som e ar‘e bo r’n for this loss are not understood. It could have happened slowly over time as a result of cluster

evaporation, or it could have happened early after cluster formation as a result of gas loss. The
latter model explains best the observation that the globular cluster mass function has no radial

ISO I ate d . gradient in galaxies.

Keywords. open clusters and associations: general, solar neighborhood, galaxies: star clusters,
stars: formation

® Molecular complexes are
collections of bound clouds
of different masses and sizes.

® OB associations are (mostly)
born that way and not coeval.
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The Oasis
scenario

® Elmegreen (2010).
® Star formation is hierarchical

® Some stars are formed in
clusters and some are born
isolated.

® Molecular complexes are
collections of bound clouds
of different masses and sizes.

® OB associations are (mostly)
born that way and not coeval.
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S P ri ngSte e n Dynamical ejections of massive stars from young star clusters

under diverse initial conditions
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ABSTRACT

‘ O h & K ro u P a (2 O I 6) We study the effects that initial conditions of star clusters and their massive star population have on dynamical ejections of massive
°

stars from star clusters up to an age of 3 Myr. We use a large set of direct N-body calculations for moderately massive star clusters

(M. ~ 1033 M,). We vary the initial conditions of the calculations, such as the initial half-mass radius of the clusters, initial binary

populations for massive stars and initial mass segregation. We find that the initial density is the most influential parameter for the

ejection fraction of the massive systems. The clusters with an initial half-mass radius r;(0) of 0.1 (0.3) pc can eject up to 50% (30)%

of their O-star systems on average, while initially larger (r,(0) = 0.8 pc) clusters, that is, lower density clusters, eject hardly any

. < O m I e m e n t a r t O OB stars (at most ~4.5%). When the binaries are composed of two stars of similar mass, the ejections are most effective. Most of the
P y models show that the average ejection fraction decreases with decreasing stellar mass. For clusters that are efficient at ejecting O stars,

the mass function of the ejected stars is top-heavy compared to the given initial mass function (IMF), while the mass function of stars

° that remain in the cluster becomes slightly steeper (top-light) than the IMFE. The top-light mass functions of stars in 3 Myr old clusters

t h r n r in our N-body models agree well with the mean mass function of young intermediate-mass clusters in M 31, as reported previously.
O e S C e a, I O S ° This implies that the IMF of the observed young clusters is the canonical IMF. We show that the multiplicity fraction of the ejected
massive stars can be as high as ~60%, that massive high-order multiple systems can be dynamically ejected, and that high-order

multiples become common especially in the cluster. We also discuss binary populations of the ejected massive systems. Clusters that

are initially not mass-segregated begin ejecting massive stars after a time delay that is caused by mass segregation. When a large
kinematic survey of massive field stars becomes available, for instance through Gaia, our results may be used to constrain the birth

. o e = configuration of massive stars in star clusters. The results presented here, however, already show that the birth mass-ratio distribution
y n a I I l I C a I n te ra Ctl o n S for O-star primaries must be near uniform for mass ratios g 2 0.1.
Key words. methods: numerical — stars: kinematics and dynamics — stars: massive — open clusters and associations: general —
e j e C t P re fe re n ti a I Iy galaxies: star clusters: general
[
massive stars.

® |t only happens on very
dense clusters and at a
very early age.
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The Bruce
Springsteen
scenario

Oh & Kroupa (2016).

Complementary to
other scenarios.

Dynamical interactions
eject preferentially
massive stars.

It only happens on very
dense clusters and at a
very early age.
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Testing the scenarios

® Possible for the first time thanks to Gaia and ground-
based spectroscopic surveys.

% PMS and dynamical (expansion) ages.

* How do OB associations really behave? Expanding or
not! Coeval or not!

% Do expanding clusters have runaways or walkaways!?
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PMS vs. dynamical ages o on et

nature astronomy

Article https://doi.org/10.1038/s41550-023-02132-4

Insights into star formation and dispersal
from the synchronization of stellar clocks

Evolutionary model age (yr)

Received: 5 June 2023 Nuria Miret-Roig®'’ , Jodo Alves ®', David Barrado ®2, Andreas Burkert ® 3473,
Sebastian Ratzenbéck'® & Ralf Konietzka®”®

Accepted: 16 October 2023

Published online: 23 November 2023 K . 1 1 [ 1 1 [ R |
Age is one of the most fundamental parameters of a star, yetitis one 10° 107

® Check for updates of the hardest to determine as it requires modelling various aspects of
stellar formation and evolution. When we compare the ages derived
fromisochronal and dynamical traceback methods for six young
stellar associations, we find a systematic discrepancy. Specifically,
dynamical traceback ages are consistently younger by an average of
(Apge) =5.5 £ 1.1 Myr. We rule out measurement errors as the cause of the

Dynamical traceback age (yr)

® PMS ages are ~5.5 Ma older than
dynamical (expansion) ages =
Queen rules!...

... but all are low-mass clusters
and still relatively compact. ™

Dynamical traceback age (yr)
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OB Associations and their origins

Check for
. . Updates
Nicholas J. Wright
Astrophysics Group, Keele University, Keele, ST5 5BG, UK

ARTICLE INFO ABSTRACT

([ [ -_— - .
Keywords: OB associations are unbound groups of young stars made prominent by their bright OB members, and have long
OB Associations been thought to be the expanded remnants of dense star clusters. They have been important in astrophysics for
Star clusters over a century thanks to their luminous massive stars, though their low-mass members have not been well
Young stars studied until the last couple of decades. This has changed thanks to data from X-ray observations, spectroscopic

Star formation

) . . surveys and astrometry from Gaia that allows their full stellar content to be identified and their dynamics to be
Stellar kinematics and dynamics

studied, which in turn is leading to changes in our understanding of these systems and their origins, with the old
picture of Blaauw (1964a) now being superseded. It is clear now that OB associations have considerably more
substructure than once envisioned, both spatially, kinematically and temporally. These changes have implica-
tions for the star formation process, the formation and evolution of planetary systems, and the build-up of stellar

® OB associations have complex
I(i nNnem a_t| C SU b Stru Ctu res an d Large-scale expansion of OB stars in Cygnus

Alexis L. Quintana ~* and Nicholas J. Wright

a re n Ot C O eva I ° Astrophysics Group, Keele University, Keele ST5 5BG, UK

Accepted 2022 May 30. Received 2022 May 24; in original form 2022 March 23

ABSTRACT

® They cannot be traced back
® . Th ti (PMs) of OB stars in C h tly been found to exhibit large-scale ki ti tty
to one or several dissolving e o e o S bty B et o

clusters in the region. We find that there are two groups of stars, associations and clusters and that they were each more compact
in the past, reaching their closest approach 7.9t§;§ and 8.5fg:§ Myr ago. We consider two main scenarios for the driver of these
C I u Ste rs o large-scale expansion patterns: feedback-driven expansion from a previous generation of massive stars, and expansion as a result
of the turbulent velocity field in the primordial molecular cloud. While it is tempting to attribute such large-scale expansion
patterns to feedback processes, we find that the observed kinematics are fully consistent with the turbulent origin, and therefore
that the injection of further energy or momentum from feedback is not required. Similar conclusions may be drawn for other

® B u t I a rge -SCa I e eX P ans i ons star forming regions with large-scale expansion patterns.
with texp ~ age of stars can be | st

Association B2 FSR 0198
Association C Em NGC 6871

P
) : Association D NGC 6910
ete Cte Y k Association E NGC 6913

Association F

® Due to initial molecular
complex turbulence, never
bound.

® Qasis rules!
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Real OB
associations

The Villafranca catalog of Galactic OB groups
lll. The Carina OB1 association

J. A. Molina Lera!, J. Maiz Apellénizz, M. Pantaleoni Gonzélez?3, G. Holgadoz, A. Sota*, and E. J. Alfaro*

! Instituto de Astronomia y Fisica del Espacio, UBA-CONICET. CC 67, Suc. 28, 1428 Buenos Aires, Argentina

2 Centro de Astrobiologia (CAB), CSIC-INTA. Campus ESAC. C. bajo del castillo s/n. E-28 692 Vill. de la Cafiada, Madrid, Spain.
3 Departamento de Astrofisica y Fisica de la Atmésfera, Universidad Complutense de Madrid. E-28 040 Madrid, Spain.

4 Instituto de Astrofisica de Andalucia, CSIC. Glorieta de la Astronomia s/n. E-18 008 Granada, Spain.

Received XXX XXX 2024 / Accepted XX XXX 2024

® Overall expansion of the
different regions of the
association (clusters or
subassociations).

® (Most) clusters/subassociations
are not expanding.

® Qasis rules!

Centro de Astrobiologia-CSIC

Carina OB1 Association t = 0 Ma

Siena, Thursday 3| October 2024

IC 2581

Loden 153

NGC 3293
N NGC 3324
N Trumpler 14
I Trumpler 15
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I h e C O nveyo r Hub-Filament Paradigm: Filaments to Clusters

Stage Il \‘
l-/ Low-mass starsv*
formed in the Flattened hub
7’ filaments

Flow driven main flaments /
Approaching each other

® Usually applied to pc scales e
to explain massive-star and [s /

CI USter fo rmation. sub-filaments *'\i‘

Stage Il Stage IV

Can also be a—PPIied to tens \’\ Radiation / feedback

5 Beaming . 4
Of PC Scales to eXPIaIn OB J4 4 / Bubbles drivené\“v
o . by OB stars \ \
associlations. - N *‘%

Young OB star , Younger
—— Massive dense core

OB star

How do bound star clusters form? " ng\itudﬁ flows \ p ~N \ /V

within filaments _
Mark R. Krumholz 12,34% and Christopher F. MCKCCSHWQW feeding the hub Pillars

1 Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
2ARC Centre of Excellence for Astronomy in Three Dimensions (ASTRO-3D), Canberra, ACT 2611, Australia

3 Institut fiir Theoretische Astrophysik, Zentrum fiir Astronomie, Universitiit Heidelberg, D-69120 Heidelberg, Germany
4Max Planck Institute for Astronomy, Konigstuhl 17, D-69117 Heidelberg, Germany

5Departments of Physics and Astronomy, University of California, Berkeley, CA 94720, USA

Accepted 2020 March 3. Received 2020 March 3; in original form 2019 August 26 Unifying Iow- and high-mass star formation through
ABSTRACT density-amplified hubs of filaments

Gravitationally bound clusters that survive gas removal represent an unusual mode of

star formation in the Milky Way and similar spiral galaxies. While forming, they can be . .

distinguished observationali[y fl'()i"l unbound starI}ormftion by their high densigties, \}',irialized The h |g heSt mass stars (>1 00 MO) fO rm Only in hUbS*

velocity structures, and star formation histories that accelerate towards the present, but extend

multiple free-fall times into the past. In this paper, we examine several proposed scenarios M. S. N. Kumar! ,P. Palmeirim! ,D. Arzoumanianl, and S. I. Inutsuka?

for how such structures might form and evolve, and carry out a Bayesian analysis to test

these models against observed distributions of protostellar age, counts of young stellar objects

relative to gas, and the overall star formation rate of the Milky Way. We show that models ! Instituto de Astrofisica e Ciéncias do Espago, Universidade do Porto, CAUP, Rua das Estrelas, 4150-762 Porto, Portugal
in which the acceleration of star formation is due either to a large-scale collapse or a time- e-mail: nanda@astro.up.pt

dependent increase in star formation efficiency are unable to satisfy the combined set of 2 Department of Physics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8602, Japan

observational constraints. In contrast, models in which clusters form in a ‘conveyor belt’ mode
where gas accretion and star formation occur simultaneously, but the star formation rate per
free-fall time is low, can match the observations.

Received 22 April 2020 / Accepted 3 August 2020




Why are some massive stars found in clusters and others in OB associations!? Jesus Maiz Apellaniz Centro de Astrobiologia-CSIC Siena, Thursday 3| October 2024

Escape from the Bermuda cluster: Orphanization by multiple stellar
ejections

J. Maiz Apell:/inizl . M. Pantaleoni Gonzélez2®, R. H. Barba3-"®, and M. Weiler*

’ S

" "y Bermuda . .
.. cluster = &
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Three ejection events

1.5, 1.6 and 1.9 million years ago... and the cluster age is likely ~2 Ma.
Orphan clusters: 12+ ejected stars, including the most massive three.
The population of runaway and walkaway stars: vagabond neutron stars and black holes.

400-500 Me, IMF from top heavy to Kroupa.

Too much mass lost;: the Bermuda cluster has become unbound.

3 HD 195 965

50 pc

HD 201%95

’ >y ) ;
g ' HDE 227 090

o Tye8179-00756-1 X7
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Three ejection events

1.5, 1.6 and 1.9 million years ago... and the cluster age is likely ~2 Ma.
Orphan clusters: 12+ ejected stars, including the most massive three.

The population of runaway and walkaway stars: vagabond neutron stars and black holes.
400-500 Me, IMF from top heavy to Kroupa.

Too much mass lost;: the Bermuda cluster has become unbound.

o Te8179-00756-1 X F

A 9
* - Bajamar - - 4

1.217 G',-G'y 3.934 G’=10.78 G’=1439 G’=18.01 — > 0.8 mas/a

P
- - ’ Bermuda — 65.00" x 65.00" — 144 stars
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Bow shocks
from the
ejected stars

® The Boss also rules!

HD 195 965 Toronto

HD 201 795 HD 200 776

Fig. B.1. WISE W4+W3+W2 RGB mosaics for four walkaway/runaways systems. Each field is 20" x 20" (4.7 pc x 4.7 pc at a distance of 798 pc)
and is oriented with north toward the top and east toward the left. In each mosaic the runaway candidate is at the center and the arrows show the
absolute (green) and the relative-to-the cluster proper motions (yellow).
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Stock |8

An in-depth analysis of the differentially expanding
star cluster Stock 18 (Villafranca O-036)
using Gaia DR3 and ground-based data
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ABSTRACT

Context. The Villafranca project is combining Gaia data with ground-based surveys to analyze Galactic stellar groups (clusters,
associations, or parts thereof) with OB stars.

Aims. We want to analyze the poorly studied cluster Stock 18 within the Villafranca project, as it is a very young stellar cluster with
a symmetrical and compact H 1t region around it, Sh 2-170, so it is likely to provide insights into the structure and dynamics of such
objects at an early stage of their evolution.

Methods. We use on the one hand Gaia astrometry, photometry, spectrophotometry, and variability data and ground-based spec-
troscopy and imaging to determine the characteristics of Stock 18. We use them to analyze its core, massive-star population, extinction,

distance, membership, internal dynamics, density profile, IMF, stellar variability, and Galactic location. .
Results. Stock 18 is a very young (~ 1.0 Ma) cluster located at a distance of 2.91 + 0.10 kpc dominated by the GLS 13 370 system,

whose primary (Aa) is an O9 V star. We propose that Stock 18 was in a very compact state (~0.1 pc) about 1.0 Ma ago and that

most massive stars were ejected at that time without significantly affecting the less massive stars as a result of multi-body dynamical

interactions. Different age estimates also point out towards an age close to 1.0 Ma, indicating that the dynamical interactions took place

very soon after massive star formation. Well defined expanding stellar clusters have been observed before but none as young as this

one. If we include all of the stars, the initial mass function is top heavy but if we discard the ejected ones it becomes nearly canonical.

Therefore, this is another example in addition to the previous one we found (the Bermuda cluster) of (a) a very young cluster with

an already evolved present day mass function (b) that has significantly contributed to the future population of free-floating compact

objects. If confirmed in more clusters, the number of such compact objects may be higher in the Milky Way than previously thought.

Stock 18 has a variable extinction with an average value of Rs4s higher than the canonical one of 3.1. We have discovered a new

visual component (Ab) in the GLS 13 370 system. The cluster is above our Galactic mid-plane, likely as a result of the Galactic warp,

and has a distinct motion with respect to its surrounding old population, which is possibly an influence of the Perseus spiral arm.
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ABSTRACT

Context. The Villafranca project is combining Gaia data with ground-based surveys to analyze Galactic stellar groups (clusters,
associations, or parts thereof) with OB stars.

Aims. We want to analyze the poorly studied cluster Stock 18 within the Villafranca project, as it is a very young stellar cluster with
a symmetrical and compact H 1t region around it, Sh 2-170, so it is likely to provide insights into the structure and dynamics of such
objects at an early stage of their evolution.

Methods. We use on the one hand Gaia astrometry, photometry, spectrophotometry, and variability data and ground-based spec-
troscopy and imaging to determine the characteristics of Stock 18. We use them to analyze its core, massive-star population, extinction,
distance, membership, internal dynamics, density profile, IMF, stellar variability, and Galactic location.

Results. Stock 18 is a very young (~ 1.0 Ma) cluster located at a distance of 2.91 + 0.10 kpc dominated by the GLS 13 370 system,
whose primary (Aa) is an O9 V star. We propose that Stock 18 was in a very compact state (~0.1 pc) about 1.0 Ma ago and that
most massive stars were ejected at that time without significantly affecting the less massive stars as a result of multi-body dynamical
interactions. Different age estimates also point out towards an age close to 1.0 Ma, indicating that the dynamical interactions took place
very soon after massive star formation. Well defined expanding stellar clusters have been observed before but none as young as this
one. If we include all of the stars, the initial mass function is top heavy but if we discard the ejected ones it becomes nearly canonical.
Therefore, this is another example in addition to the previous one we found (the Bermuda cluster) of (a) a very young cluster with
an already evolved present day mass function (b) that has significantly contributed to the future population of free-floating compact
objects. If confirmed in more clusters, the number of such compact objects may be higher in the Milky Way than previously thought.
Stock 18 has a variable extinction with an average value of Rs4s higher than the canonical one of 3.1. We have discovered a new
visual component (Ab) in the GLS 13 370 system. The cluster is above our Galactic mid-plane, likely as a result of the Galactic warp,
and has a distinct motion with respect to its surrounding old population, which is possibly an influence of the Perseus spiral arm.
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Context. The Villafranca project is combining Gaia data with ground-based surveys to analyze Galactic stellar groups (clusters,
associations, or parts thereof) with OB stars.

Aims. We want to analyze the poorly studied cluster Stock 18 within the Villafranca project, as it is a very young stellar cluster with
a symmetrical and compact H 1t region around it, Sh 2-170, so it is likely to provide insights into the structure and dynamics of such
objects at an early stage of their evolution.

Methods. We use on the one hand Gaia astrometry, photometry, spectrophotometry, and variability data and ground-based spec-
troscopy and imaging to determine the characteristics of Stock 18. We use them to analyze its core, massive-star population, extinction,
distance, membership, internal dynamics, density profile, IMF, stellar variability, and Galactic location.

Results. Stock 18 is a very young (~ 1.0 Ma) cluster located at a distance of 2.91 + 0.10 kpc dominated by the GLS 13 370 system,
whose primary (Aa) is an O9 V star. We propose that Stock 18 was in a very compact state (~0.1 pc) about 1.0 Ma ago and that
most massive stars were ejected at that time without significantly affecting the less massive stars as a result of multi-body dynamical
interactions. Different age estimates also point out towards an age close to 1.0 Ma, indicating that the dynamical interactions took place
very soon after massive star formation. Well defined expanding stellar clusters have been observed before but none as young as this
one. If we include all of the stars, the initial mass function is top heavy but if we discard the ejected ones it becomes nearly canonical.
Therefore, this is another example in addition to the previous one we found (the Bermuda cluster) of (a) a very young cluster with
an already evolved present day mass function (b) that has significantly contributed to the future population of free-floating compact
objects. If confirmed in more clusters, the number of such compact objects may be higher in the Milky Way than previously thought.
Stock 18 has a variable extinction with an average value of Rs4s higher than the canonical one of 3.1. We have discovered a new
visual component (Ab) in the GLS 13 370 system. The cluster is above our Galactic mid-plane, likely as a result of the Galactic warp,
and has a distinct motion with respect to its surrounding old population, which is possibly an influence of the Perseus spiral arm.
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Aims. We want to analyze the poorly studied cluster Stock 18 within the Villafranca project, as it is a very young stellar cluster with
a symmetrical and compact H 1t region around it, Sh 2-170, so it is likely to provide insights into the structure and dynamics of such
objects at an early stage of their evolution.

Methods. We use on the one hand Gaia astrometry, photometry, spectrophotometry, and variability data and ground-based spec-
troscopy and imaging to determine the characteristics of Stock 18. We use them to analyze its core, massive-star population, extinction,
distance, membership, internal dynamics, density profile, IMF, stellar variability, and Galactic location.

Results. Stock 18 is a very young (~ 1.0 Ma) cluster located at a distance of 2.91 + 0.10 kpc dominated by the GLS 13 370 system,
whose primary (Aa) is an O9 V star. We propose that Stock 18 was in a very compact state (~0.1 pc) about 1.0 Ma ago and that
most massive stars were ejected at that time without significantly affecting the less massive stars as a result of multi-body dynamical
interactions. Different age estimates also point out towards an age close to 1.0 Ma, indicating that the dynamical interactions took place
very soon after massive star formation. Well defined expanding stellar clusters have been observed before but none as young as this
one. If we include all of the stars, the initial mass function is top heavy but if we discard the ejected ones it becomes nearly canonical.
Therefore, this is another example in addition to the previous one we found (the Bermuda cluster) of (a) a very young cluster with
an already evolved present day mass function (b) that has significantly contributed to the future population of free-floating compact
objects. If confirmed in more clusters, the number of such compact objects may be higher in the Milky Way than previously thought.
Stock 18 has a variable extinction with an average value of Rs4s higher than the canonical one of 3.1. We have discovered a new
visual component (Ab) in the GLS 13 370 system. The cluster is above our Galactic mid-plane, likely as a result of the Galactic warp,
and has a distinct motion with respect to its surrounding old population, which is possibly an influence of the Perseus spiral arm.
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Summary

® Oasis (Born in a different cloud) is the dominant effect.

% Star formation is hierarchical and forms from large bound clusters to
isolated stars depending on the initial conditions.

% OB associations are mostly born that way.
® Bruce Springsteen (Born to run) plays a significant role in some cases.

* Compact clusters can eject a significant number of stars just after
formation.

% The real IMF there is top heavy but becomes Kroupa-like after the
ejections.

* More compact objects are flying through the Galaxy than expected.
® Queen (I want to break free) is a second order effect.

% Cluster expansion due to gas loss affects clusters but is not the
dominant reason for the dispersion of young stars.



