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M dwarfs

Teff range from ∼ 4500 K down to ∼ 2000 K
Molecular bands of TiO (VO for M7 and later); H2O, CO, FeH
Atomic lines of Ca II, Na I and K I
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L dwarfs

Mixture of stars and BDs
Teff ∼ 2100 – 1500 K
Weakened TiO and VO bands
(disapp. L5-L6)
Strengthened FeH, CrH, CaH
Broadened resonance lines Rb
and Cs and K I doublet
Intense H2O bands in the IR
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T dwarfs

Brown Dwarfs
Teff ∼ 1500 – 1200 K
CH4 absorption bands
H2O and H2 absorptions⇒
Bluer near-IR colours than
L dwarfs
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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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Photometric and X-ray surveys
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Spectroscopic surveys: C69

Date Observatory/Telescope/Instrument Resolution WL coverage # Sources
observed

November 2-5, 2002 Mauna Kea / Keck I / LRIS ∼2650 6425–7692 Å 12
November 2-5, 2002 Mauna Kea / Keck I / LRIS ∼ 950 6250–9600 Å 29

December 11-14, 2002 Las Campanas / Magellan Baade / MIKE ∼11250 4430–7250 Å 14
March 9-11, 2003 Las Campanas / Magellan II / B&C ∼2600 6200–7825 Å 2
March 9-11, 2003 Las Campanas / Magellan II / B&C ∼800 5000–10200 Å 3

November 22-25, 2005 CAHA / 3.5m / TWIN ∼1100 5600–10425 Å 5
November 20-23, 2006 CAHA / 3.5m / TWIN ∼1100 5700–9900 Å 8
Nov. 30 - Dec. 11, 2007 CAHA / 2.5m /CAFOS ∼600 6200–10350 Å 37

January 5, 2008 Paranal / UT2/FLAMES ∼8600 6438–7184 Å 40

Date Observatory/Telescope/Instrument Resolution WL coverage # Sources
observed

December 22-23, 2004 Mauna Kea / Keck II / NIRSPEC ∼2000 1.143–1.375 µm 4
December 9, 2005 Mauna Kea / Keck II / NIRSPEC ∼2000 1.143–1.375 µm 9
January 9-11, 2007 La Silla / NTT / SOFI ∼950 0.950–2.500 µm 2
November 10, 2008 Mauna Kea / SUBARU /IRCS ∼200 1.400–2.500 µm 8
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VOSA
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Molecular Bands

Kirkpatrick et al. (1999), Martin et al. (1999), Reid & Cruz (2002)
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Templates
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Rotational velocities
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Emission lines
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Alkali
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Lithium vs Teff

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

LOSFR. Spectroscopic Characterization 18 / 27

Collinder 69
∼47% sources
(DM, S08, B09)
variability in Li I
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Collinder 69
∼47% sources
(DM, S08, B09)
variability in Li I

∼50% sources
(S08, B09)
variability in Na I
∼35% accretors
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Teff scale
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Accretion
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Accretion
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Low mass:
Calvet et al. (2004),
Muzerolle et al.
(2005), Mohany et al.
(2005), Natta et al.
(2006)

Higher mass:
Mendigutia et al.
(2010)

Collinder 69
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Disks Properties
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Disk and diskless
populations unevenly
distributed

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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IMF of Collinder 69
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IMF of Collinder 69
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Conclusions

33 new members spectroscopically confirmed.
Complete census of ∼175 spectroscopicaly confirmed members
plus 60 photom. probable members.
Physical parameters derived for the whole sample: Teff, Lbol, Mass.
Physical parameters derived for the spectroscopic sample:
Spectral Type, Hα and Li I equivalent width, accretion rates, etc.
Temperature scale.
Age study: upper limit of 20 Myr, optimal 5 Myr.
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Conclusions

Study of the disks properties:
1 Spatial distribution (inconsistent with SN Hypothesis, D’Orazi et al.

2009 solar metallicity for DM24, posible sub-solar for a member of
the OB1b).

2 Stellar and sub-stellar disk fraction.
3 Accretors fraction.
4 Relation Hα mid-IR excess.

One of the most complete IMF reported so far (from ∼20 M� down
to 7 MJup)
No evidence of mass segregation
Mass fraction limit?
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Future Work

Confirm end IMF Collinder 69
Complete optical survey analysis for B35 an B30
Complete X-ray analysis for B35 an B30
Build final census (no bias) for the two associations (B35, B30)
Derive disks fractions for B35 and B30 and relate with age and
environment (C69)
Build complete IMF for B35 and B30 and compare with C69
(age/environmental differences?)
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THANK YOU!!!
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