Polarimetry—expectations

* Dust in the photosphere small grains

ObServationaI PrOPertieS e produces scattering

¢ Non-spherical:
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Polarimetry—example
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e A lot of assumptions:
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e rotational velocities
e density profile
¢ cloud location

P (%) al 0.850 um

e particle size distribution

e single/multiple scattering

Senguet al. (2005)

Sengupta et al. (2005)
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How to search for
brown dwarfs

® Wide-field surveys:

® colour selection

® proper motion selection

® Brown dwarfs as companions
to nearby stars (and brown dwarfs)

® Imaging

® Doppler shift and astrometric wobbling

® Microlensing (gravitational effects)
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¢ Near IR:
e 2MASS
e DENIS

e Optical:
e SDSS
e POSS

B.Goldman
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e Larger detectors
e SDSS: 142 Mpixel CCD mosaic
e larger IR arrays

¢ Simultaneous observations
through dichroic beam splitter

e 2MASS, DENIS
e Schmidt plate scanners
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SDSS camera

MAMA, Paris

5:8earch for brown dwarfs

Optical/near infrared
(DENIS)

J=-K

® Very red colours
¢ Needs to identify giants
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Phan-Bao et al. (2002)
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Near infrared (2MASS)

L dwarfs
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Burgasser et al. (2002)
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Optical (SDSS)
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Fan et al. (2000)

§5: Search for brown dwarfs

§5: Search for brown dwarfs




e Example: Pleiades

e Search for young
M, L dwarfs

* [Proper motion l -
confirmation] — —— ‘ ul

* Deeper observations: 7 7

9 more extragal.
contamination o

60

Bihain et al. (2006)
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e Photometry:
e second epoch observations
* methane band imaging for T dwarfs

e Spectroscopy (low resolution):

e spectral classification

e effective temperature
(through atmospheric models)
e Lithium test
(for old objects)

Logse (Luminesity) (in kolar units)
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Burrows et al.

¢ Survey dependent:
e simultaneous vs. multi-epoch observations
e single-band detections
¢ Astrophysical contaminants:
¢ very red extragalactic objects (EROs, QSOs)
e cool giant stars
e asteroids
e Artefacts:
e bright star illumination
e detector (bad pixels, memory effects,...)

® cosmic rays
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V + 5 log(u)

¢ I|dentify high angular velocity objects: ¥ e
e nearby,and/or 2o Lot Lldd

¢ have high transverse velocity
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e Observe nearby stars at
high angular resolution

e HST/Adaptive optics

o X E3
e distance and age known bolEE e 5
from primary %

e Also: radial velocity
search for close binaries;

HST/WFPC2 |

VS Noise Fainie Case
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astrometric monitoring;
spectroscopic binaries;
infrared excess
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Gaudi: http://cfa-www.harvard.edu/~sgaudi/movies.html

B.Goldman Substellar objects, Fall 2006

§5: Search for brown

dwarfs

B.Goldman

B.Goldman

= D -D,

Substellar objects, Fall 2006

§5: Search for brown dwarfs

Gilles Chabrier (CRA Lyon)

Birth and Evolution of Protostars, Brown
Dwarfs and Giant (Exo-)Planets

Tomorrow, 17:15 Uhr, im Grossen Physik-Hoersaal
Physikalisches Institut, Philosophenweg 12
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ctor Rothschild Memorial Symposium

The 24th Jerusalem Winter Sthool in Fheoréfical Physics
*General Director: David Gross N\

“The Lives of Low-Mass Stars
and Eheir Planetary Systems

Directorst Lar§Bildsten & Tsvi Piran
December 27, 2006- January 5, 2007

e ARI, Monday, November 20, 15:15
® |[nitial mass function(s?) of brown dwarfs (observations):
® in the field

KITP )
e, Fully Convective Stars and Contraction to the M

er  MIT ® in young clusters

M
Activity of Low-Mass d Brown Dwarfs

urrows  University of Arizona i
l-mln'.mlm and the Atmosp nd Spectra of Extra-Solar Giant Planets O] n) the Dar’k Ha'o: br‘oWn dWaI"fS and dal"k matter
Eugene Chiang  UC-Berkeley

Observation and Theory ary and Debris Disks Including the Kuiper Belt
Ralf Klessen  Heidelbers
Turby

g
nd Fragmentation during Cow-Mass Star For

Ralph Pudritz

M
H; a Dutlfows and Jets from

® Readings:
e New light on dark stars: §9
* Chabrier, 2003 PASP 115 763 (link on the web)

rd

vaj
ar Seismology and New Searches
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