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Thermal Jeans mass ∼1 M�
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Low mass SF Theory (II)
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Ejection scenario
(Reipurth & Clarke 2001):
distribution of BDs
different than stars?

Turbulent fragmentation (Padoan & Nordlund, 2002; Hennebelle & Chabrier, 2008):
density enhancements→ decrease the Jeans mass
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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?).
Study the disk properties and their dependence with mass.
“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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Bayo et al. (2008, 2012b)
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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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The youth of C69 (II)
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Faster rotators than
old BDs.
Disk locking?
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Variability: alkali
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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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Variability: Hα
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Asymmetry in the “flared" state. Mass movement
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Variability: Hα

How do brown dwarfs from? 16 / 24

Asymmetry in the “flared" state. Mass movement
Presence of winds
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Activity and accretion through emission lines
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Distinguishing between accretion and activity

How do brown dwarfs from? 18 / 24

Saturation criteria Barrado y Navascués & Martin (2003)

∼65% disk-harboring non-accretors
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Disks Properties and distribution
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Disk and diskless populations
unevenly distributed⇒ Not
consistent with SN hypothesis.

Dichotomy at M∗ ∼0.6M�

Stellar disk fraction 26.3%

Sub-stellar disk fraction <58%
Barrado y Navascués et al.
(2004) 40%
Scholz et al. (2007) 37.9%
for Upper-Sco

Acc. frac. sub-stellar 30–43%
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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Summary

Complete census of ∼175 spectroscopicaly confirmed 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.
vsin(i) estimation and relation with disk presence.
Variability on absortion and emission lines.
Study of the disks distrib: Not consistent with SN scenario.
Complete study on disk fraction dependence on mass.
No evidence of mass segregation (caveats on ejection scenario
for BD formation)
One of the most complete spectroscopic IMF reported so far (from
∼20 M� down to 20 MJup.
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Barrado y Navascués et al. (2004, 2007, 2011) Bayo et al. (2011, 2012a)
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THANK YOU!!!
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Remember to use the right tool....
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