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Brown dwarfs

• Theory:

• Atmospheres:

• 3-D code, time-dependent problems

• low-metallicity

• classification

• Y class modelisation

• Structure:

• young objects (input from accretion and disk modelling)

• irradiated objects

• Formation
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Brown dwarfs

• Observations:

• Large scale surveys:

• New nearby extremely cold objects (Y dwarfs)

• Larger statistics of field L and T dwarfs, rare L and T dwarfs

• Star forming regions: [2-] Jupiter-mass objects, spatial distribution,…

• High resolution imaging and spectroscopy:

• Dynamical masses of more binaries

• Better accuracy in binary ratio, mass distribution,...
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WISE (2009-10):
40!cm, 750!kg; all-sky
8.8” in 3.5, 4.6, 12 and 23!µm
6” FWHM (12” at 23!µm)
few epochs (8+)

www.astro.ucla.edu/~wright/WISE/ + McMahon et al.

Pan-STARRS (2007-12):
1.8m (x"4); 3/4-sky
30” in 5 bands up to 1!µm
0.75” FWHM
multi-epoch (5x14+)
! cf. DES

Liu & Monet (2002)

VISTA (2007~12):
4m; e.g. VHS: <1/2-sky
1–3’ in 2–4 bands: 1–2.5!µm
1” FWHM
~one-epoch
# cf. UKIDSS–LAS

200K @1.3pc
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Exoplanets
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Perryman (2000)

/polarimetry
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Transits

•  Many ground based projects:

• improved time-coverage through world networks

• larger cameras (e.g. Pan-STARRS)

• Space projects:

• Corot: 63M$, 7.0°2/2, 5x180d

• Kepler: 100°2, 3.7”-pixels, 10”-FWHM, 100!Mpixels,
200 3s-exposure stack, 105 stars
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Bordé et al. (2003)

Corot

Solar variability,
one planet/star
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High precision polarimetry

•  
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Schmid et al. (2005)
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Extreme AO
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SPHERE ESO web page

Example: ESO’s SPHERE (LAOG, MPIA et al.)
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NWO
The New Worlds 

Observer

Cash, Nature 2006
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CESO
The Celestial

Exoplanet
Survey Occulter

Janson, PASP accepted
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Example

Advantages: Cheap(er), bigger telescopes,
more complex instrumentation
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Space interferometry (1) nulling
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Guyon & Roddier (2002)

27 h, 1µm, Solar system @ 10 pc
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ESA DARWIN
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µas astrometry

• Principles:

• Atmospheric problems:

filled aperture:

interferometer:
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Ground interferometers

www.eso.org/projects/vlti/instru/prima/index_prima.html
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Space interferometry (2) SIM
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Marcy et al. (2005) PThPhSuppl. 158

 3-M! planet orbiting at 1 AU 
from a 0.7-M" star, at 5 pc

50 measurements

False alarm probability

3 M!

SIM project
summaries  

(2004)
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GAIA
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Thanks!
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