Observational properties

of brown dwarfs
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Remember Stefan’s law:
L=4nR;, 0T,
* radius (model)
® Lpor

° larger A\ coverage

¢ distance (parallax)
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The L/T transition puizle
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e Based on IR
spectroscopy

* Geballe et al. (2002)
superseded by
Burgasser et al. (2006)
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The elusive early Ts

Burgasser et al. (2003)
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Reid (2000)
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as BDs get bluer

is probed?
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¢ Re-appearance of FeH
for later spectral types,

=> Indication that a
deeper, warmer region
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Burgasser et al. (2002)
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¢ New method to correct

(in real time) atmospheric
distortion with a
laser guide “star”

ESO—-Paranal
Feb 2006

S0 PR Photo 07a/06 (28 February 2008)

First Light of the VLT Laser Guide Star

Are most transition
objects binaries?
would solve the problem
of the atmospheric
metamorphosis

at constant-
temperature
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Liu et al. (2006)
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¢ Two new spectral
classes

¢ based on molecular
absorption strength
not seen in earlier

(warmer) classes

e well accepted schemes

¢ Problems remain
e L/T transition

e relation type—
temperature
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* additional parameters:

fa / fa (1.20um) + Constant

SN
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M/ Mg

Burrows et al. (2001
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Metallicity spectral effects

e

DENIS J0205-1159A8 (L7, Zo) o o]
2MASS J0532+8246  (sdL)
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Burgasser et al. (2003)
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Thin disk:

A few words on the Galay

e continuous star formation over the past ~8 Gyr

Thick disk:

¢ sequel of a merging event?

¢ low metallicity

* Bulge

e Stellar halo (or spheroid)
e very low metallicity

o

Dark halo (or halo)

e unknown nature

B.Goldman Substellar objects, Fall 2006

e globlar cluster

‘young disk stus
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Atmospheric model prédicions

dotted lines: clear
solid lines: cloudy
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Some results
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Some results
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CLOUDS lighteurve for SDSS1254 (two reference stars)
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More results

CLOUDS lighteurve for SDSS1254 (two reference stars)
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Gldman et al. (2003)

Goldman et al. (submitted)
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Polarimetry

¢ Dust in the photosphere
e produces scattering

¢ Non-spherical:

Relation eccentricity e—
angular velocity w:

¢ uniform density p

e uniform rotation

e Chandrasekhar (1933)

large grains

Sengupta & Krishan (2001)
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Polarimetry—example
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Sengupta et al. (2005)
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2MASS J0036+1821 (L3.5)
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f\ do=1.4 um
\ n=1.0

¢ A lot of assumptions:
* rotational velocities
e density profile

P (%) at 0.850 um

* cloud location
e particle size distribution

e single/multiple scattering

Senguet al. (2005)
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Polarimetry—results
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f Jerusalem
d Studies

The Victor Rothschild Memorial Symposium
The 24th Jerusalem Winter School in Pheoretical Physics
General Director: David Gross ~~

 The Lives of Low-Mass Stars
andl Fheir Planetary Systems

Directorss LardBildsten & Tsvi Piran
December 27, 2006- January 5, 2007
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