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Low mass SF Theory

Turbulent fragmentation (Padoan & Nordlund,

2002, Hennebelle & Chabrier, 2008, Chabrier &

Hennebelle, 2011):
density enhancements→ decrease the
Jeans mass
Ejection scenario (Reipurth & Clarke 2001):
stellar embryos ejected before accreting
enough mass for H burning.
Photoevaporation (Whitworth & Zinnecker 2004):
winds from massive nearby stars→ lost
envelopes of protostellar cores.
Disk fragmentation (Goodwin & Whitworth, 2007

and Stamatellos et al 2007):
scaled up version of planets.
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Aims

Spectroscopically confirm the lowest mass members of the three
associations (including Brown Dwarfs and IPMOS).
Build complete census for the three regions.
Relate properties of individual sources (acc. rates, etc.) with three
different environments (ages).
Build a very complete IMF for Collinder 69 from ∼ 20 M� down to
the planetary mass domain (shared mechanism of formation for
low mass domain?).
“Test" the Supernova hypothesis.
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Photometric and X-ray surveys
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CFHT (optical)

IRAC & MIPS (MIR)

Omega200 (NIR)

Ingrid (NIR)

Suprime-Cam (optical)

XMM-Newton (X-rays)
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SED analysis
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Spectroscopic follow-up
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Spectroscopic confirmation
of candidates
Alkali lines⇒ youth indicators
Emission lines⇒ activity and
accretion
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Alkali: signpost of youth
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The youth of C69

C69: More than 30 new members (∼175 spect. confirmed members)
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Alkali variability
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∼30% sources (DM,

S08, B11) variability in

Li I

All Active stars (Xrays

or Hα variability)
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∼30% sources (DM,

S08, B11) variability in

Li I

All Active stars (Xrays

or Hα variability)

∼50% sources

(S08, B11)

variability in Na I

∼35% accretors
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Activity and accretion through emission lines
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Distinguishing between accretion and activity
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Saturation criteria Barrado y Navascués & Martin (2003)
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Disks Properties and distribution
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Disk and diskless
populations unevenly
distributed⇒ Not
consistent with SN
hypothesis.

Stellar disk fraction 28.5%

Sub-stellar disk fraction
>30%

Barrado y Navascués
et al. (2004) 40%
Scholz et al. (2007)
37.9% for Upper-Sco

Accretors fraction
sub-stellar 18%

Scholz et al. (2007)
31% for Upper Sco
(low-mass and
sub-stellar)
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Spatial distribution of the members
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Homogeneous
distribution of both
BDs and stars
⇒ Caveats to
ejection scenario
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IMF of Collinder 69
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RSS =
N(0.02≤M/M�≤0.08)
N(0.08≤M/M�≤10)

Briceño et al. (2002)

Collinder 69⇒ 0.06
∼ Taurus
Briceño et al. (2002)

< Taurus
revised by Guieu et al (2006)

< ONC
Kroupa et al. (2003)
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Conclusions

Complete census of ∼175 spectroscopicaly confirmed members
plus 60 photom. probable members.
Physical parameters derived for the spectroscopic sample:
Spectral Type, Hα and Li I equivalent width, accretion rates, etc.
Age study: upper limit of 20 Myr, optimal 5 Myr.
One of the most complete spectroscopic IMF reported so far (from
∼20 M� down to 20 MJup; the photometric reaches 8Jup)
No evidence of mass segregation (caveats on ejection scenario
for BD formation)
Study of the disks properties: Not consistent with SN scenario
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THANK YOU!!!
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