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Definition

• Linked to the formation scenarii

• Mass/light ratio of stars

• Present-day mass function ! vs. IMF ", b is the S.F.History:

• Mass loss, negligible (except very massive stars)
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Derivation

• Observations of the LF:

• Conversion to the MF:

• Depends on Z, age & spin
(massive stars)
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BD specifics
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10 Gyr

Burrows et al. (2001)
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Observations

• Biases (see New light..., §8.4):

• Malmquist: magnitude

• Lutz-Kelker: distance

• Eddington: detection

• binarity: can be simulated, provided binary %ages are known
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Stellar mass function

• Salpeter (1955): 
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Field stellar IMF
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Chabrier (2005)
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Cluster IMF

• Various targets:

• open clusters: wide, high contamination (low extinction)

• young clusters: compact, higher extinction

• age: young vs. old (fainter, evaporation). 
Internal dispersion?

• Issues:

• evaporation of lower mass members (BD ejection scenario)

• interaction with the Galactic disk

• age and distance determination
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Cluster 
locations
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Example: NGC 2024
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Levine et al. (2006)
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Comments on age
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Burrows et al. (2001)

B.Goldman Substellar objects, Fall 2006 §6: Mass function

Lithium age determination
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Barrado y Navascues (2005)
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Lithium age determination
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ONC

Palla & Randich (2005)
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Issues

• Contamination by field stars:

• proper motion discrimination

• spectroscopic young indicators:

• accretion: H#, UV excess

• coronal activity: X emission, 

• circum(sub)stellar disks: IR excess

• Crowding effects for dense clusters
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Results
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Chabrier (2005)
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Globular clusters

• Old: dynamical correction

• Dense: crowding correction

• Binarity correction
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Chabrier (2003)
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Field IMF

• Magnitude-limited sample

• 1/Vmax method

• Check efficiency: <V/Vmax >=1/2

17 B.Goldman Substellar objects, Fall 2006 §6: Mass function

Field IMF

• Magnitude-limited sample

• Age-mass degeneracy: 
work around: simulations

• e.g. Burgasser (2004)
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Age-mass degeneracy solution
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Burgasser (2004)
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Results
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BD and Galactic dark matter

1. Flat rotation curves of 
spiral galaxies (MW,...)

2. Baryonic composition:

1. !Baryons=4.7±0.6% (CMB)

2. !visible   =0.4–0.7%

21
Begeman (1987)

B.Goldman Substellar objects, Fall 2006 §6: Mass function

Why a halo?

• No dark matter in the disk

• e.g. Flynn & Fuchs (1994), Crézé et al. (1998, Hipparcos)

• Recently: Halo streams
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Microlensing projects

• Crowded fields

• Large CCD mosaics

• Resolved populations 
(LMC, SMC) 
or not (M31)
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Malin ©AAO/ROE

SMC

NGC 104

NGC 362

B.Goldman Substellar objects, Fall 2006 §6: Mass function

Microlensing results

<3% contribution 
to the dark matter over the 

whole BD regime

controversy about the 
WD-mass-like contribution
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Tisserand et al. (submitted)

?

WDBD
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Summary

• Preliminary results:

• nBD/n*=1/3 (Chabrier, 03), integrating over poorly-observed mass ranges

• mass/light ratio:

• BD contribution to the disk: 2%, to the spheroid: 3%

• Results awaiting confirmation with larger samples
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Next lecture

• ARI, Monday, November 27th, 15:15

• Formation of brown dwarfs:

• theory: core collapse, ejection,...

• predictions and observations

• Readings:

• New light on dark stars: §3.6, §7.6

26

23


