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Figure 14. Left: mosaic of the ONC field. Blue is 4.5 m, green is 5.8 pem. and red is 24 um. Right: 4.5 p2m image with the positions of dusty YSOs superimposed.
Green diamonds are young stars with disks, red asterisks are protostars (including the faint candidate protostars and the 10 red candidate protostars detected at 24 um
but not at 4.5, 5.8, and 8 pm). In both panels, the green line outlines the surveyed field. The Orion Nebula is the extremely bright region just south of the center of the
mosaic. The central region of this nebula is saturated in the 24 xm band. The extended reflection nebula to the north of the Orion Nebula is NGC 1977. Between the
Orion Nebula and NGC 1977 is a filament rich in protostars known as the OMC-2/3 region. The large bubble to the southwest of the Orion Nebula is the extended

Orion Nebula (Gudel et al. 2008).
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Credits : S. Megeath et al. 2012, 2015
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SPH resimulation of isothermal
collapse but with opacity

Time in units of the free-fall time
~2 x 10° yrs

From 250 > 180 cores formed

(0 = 1.8 x 103 Msun / pc®initially)

Linear resolution ~ 0.5 AU

Still ~ 3 orders of magnitude from rich clusters *oudled DL




Transition

. embedded > gas-free. Yes, but
how .. 7

e embedded cores / associations m.f. ~ cluster m.f.

o deta
argu

10/207

+ active star-forming regions with gas

|s of mass-loss unclear, slower than energy
ment would suggests (winds, SN, .. e.g. J. Dale
5 webcast STScl) > boost survival rate

i\

have stellar



Ph. André et al.: Kinematics of the Ophiuchus protocluster condensations
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Initial conditions for stellar dynamics:
different approaches

e Classic argument: stars are as cool/cold as gas is

* All mixed up, no mass- or length scale: monolithic collap-
— -

se, No structure in density or velocity

e Some spatial profile (King, Plummer, ..) with velocities
drawn from «equilibrium» d.f. (e.g. Caputo et al. 2014, ..




ﬁj%f Work on a spher1ca1 mesh (boundarres) but w1th randomly
: seeded perturbat1ons (m dens1ty) -

. dz
‘%’ erte Lagranglan Operators - _C_i_t_z ,
- __f  r_r+g;f?

% Integrate but stay coherent .

f‘g,Results begm to ”look I1ke” star formmg reg1ons but somethmg 1s f




.'“;‘ffreefem 'org (le FE fatal'.‘, ,)

FreeFem++ v 3.46 ........,

Introduction

FreeFem++ is a partial differential equation solver. It has its own language. freefem scripts can solve

mail to FreeFem++ list
multiphysics non linear systems in 2D and 3D.

Sections ] Problems involving PDE (2d, 3d) from several branches of physics such as fluid-structure
Home ) interactions require interpolations of data on several meshes and their manipulation within one
o program. FreeFem++ includes a fast 2/d-tree-based interpolation algorithm and a language for the

Mailing list ' manipulation of data on multiple meshes (as a follow up of bamg (now a part of FreeFem++ ).
FreeFem++-cs

Freefiem -+ on the web : FreeFem++ is written in C++ and the FreeFem++ language is a C++ idiom. It runs on Macs,

\SNh:;v;aes:s — Windows, Unix machines. FreeFem++ replaces the older freefem and freefem+.

Documentation If you use rreetem++ please cite the following reference in your work (books, articles, reports, etc.): Hecht, F. New development in FreeFem++. J. Numer. Math. 20
(2012), no. 3-4, 251-265. 65Y15

freefem++doc.pdf ( 9.3 Mb, Sep

29, 2015 10:28:44.) the bibtex is:

Last News (INNOVATION) @article {MR3043640,

HISTORY AUTHOR = {Hecht, F.}, TITLE = {New development in FreeFem++},

knows BUGS JOURNAL {J. Numer. Math.}, FJOURNAL = {Journal of Numerical Mathematics},

X ~ VOLUME {20}, YEAR = {2012},

Una documentation en espaiol NUMBER = {3-4}, PAGES = {251--265},

Chinese documentation ISSN {1570-2820}, MRCLASS = {65Y15}, MRNUMBER = {3043640},

Japanese (Kohji Ohtsuka)

TWSIAM Activity Group

Compilation/Installation
Download HPC and FreeFem++
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—  Multi-mass models

— Identical stellar masses blnS . leg m

B 1 sigma dispersion

107 ' - 107 10 =
Clump mass (\..) Clump mass (M) 500 =




15k20
- 40k20
80k20

- 40k100
80k100

15k100 |-

normalised : pdf

bins : dlog m

= 10°
Clump mass (MSun)

o 10°

Clump mass (M)
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:: white dash: prediction from «radius of influence» of most massive star in clump




[ Most Massive
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[ Third Most Massive

slope = -2.16

— Clump members mass function : ';?:'}’i:f‘.{;“i X _ﬁ_
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i Figure 10. Radial ranking of first, second and third most massive
- star in each clump for a model with N = 40 000 stars (R40h100).
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slope = -2.16

— Clump members mass function
— Theoretical salpeter Nclump
I 1 sigma dispersion

JTTTT

() @ star-forming
O @ Field

O @ Clusters

O @ Associations
mmmmm Salpeter
s Kroupa (2002)
s Chabrier (2005)
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~ Figure 13. Histogram of the fractional radial ranking of the most massive (top), second most massive (middle) and third most massive (bottom) sink particle in

its associated subcluster, split up by the number of sinks in the subcluster. The composite population of the 10* Mg, calculation is used to make the histograms. . R a d ] an k' seco 3 ost massi
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A DYNAMICAL ORIGIN FOR EARLY MASS SEGREGATION IN YOUNG STAR CLUSTERS
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Amsterdam, Netherlands; spz@science uva.nl
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| 4 leMc+ EV + SPZ (2007, 2014) Mass
= segregatlon amphﬁed by repeated
mergers (D 1nher1tance memory)

% Segregatlon contmues durrng the -

~ relaxation phase + beyond (in the -

- classrc'fashmn then) -
Consequently Sub-unlts Would segregate lf small £
enough before the global relaxat1on phase Also AI||son o aI 2009, R Parker
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7",,:.:;% le Mc + EV + SPZ (2007, 2014) : M ass
segregatlon amphﬁed by repeated
- mergers (D 1nher1tance memory)

: see e. g Hagh1 et al. 2014
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. Distribution differs if selected
.- ... —  Upliomlysamplec
stars are “packed” together = surface / normalized

. Useful to determined relative

g

~ mass segregation (Alison, Parker .)
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 Different projection angles ~ Selection by

MST : Ic348 / Sphere + IMF = MST : 1c348 / Mass selection
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Summar

e Young clusters (open, rich, even globulars) start out with
odd geometry and sub-virial global velocities

* They should mix quickly yet have time to form stars first

* A calculation based on adiabatic («Cosmologlcal») expansion allows to




