Brown dwarfs

in their infancy
and some other remaining bits
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Brown dwarf disks
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e Typical hole size 2R,
Larger if large accretion
and/or flaring
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¢ Disk frequency independent of mass
within the BD regime?

¢ and with age (up to ~3Myr)
IC 348 similar as T Tauri stars (| Myr)
(Liu et al. 2003)

B.Goldman Substellar objects, Fall 2006

§8:Young brown dwarfs, etc

e Temperature: dust or debris disk

® Kv: mass absorption coefficient.

Klein et al,, 2003,Ap) 593, L57
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For dust: k, =2cm’g” (1.3mm) « &'

e gas-to-dust ratio (100 for young disks)

Flux at 850 gm  Flux at 1.3 mm  Dust Mass

o Results: BDs (mly) (mly) (M)
BDs in Taurus:
Mgas= 0.4-2.4 M, CFHT-BD-Tau 1 .. . amn cas
CFHT-BD-Tau 2 <551 . <.l
and |.7-5.7 M CFHT-BD-Tau 4 ... s es 20506 1476
BD in o Ori clusler
(~2-10% of BD mass?) “soios ... <297 <2
BD in IC 348:
JICMSEIR 76 + 24 28 + 08 54-18
Field BDs:
GI229B ..o <041 . <003
IMASST I0746425+ 200032 <76 = <005

e IMASSI J0825196+211552 . <516 . <007
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e Caution: Importance of disk
inclination
e Correlation at 3-O°

(Spearman rank test)
(same as T Tauri stars, back in 1995)
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Barrado y Navascues & Martin (2003)
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Many (most?) young BDs have disks
They have small disks, and small accretion
BD disk life time possibly similar to stellar disk

Many details in the disk structure and evolution remain to be
understood (including, what happens during the ejection, if any?)
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*2MASS 1207334 —393254 (M8)

* TW Hydra, 8 Myr

*A: Gizis (2002)

*B: Chauvin et al. 2004, A&A 425, L29
*TWA 5B: Lowrance et al. (1999)
¢2MASSW J1139511-315921 (M8)
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Mohanty et al.

(2003)
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L, T examples:

*T6.5 2MASSI J1237392+6526 15, persistent
oL5 2MASSI J0144353-071614, flaring

*L5 2MASSI J1315309-26495 | Tpersistent?

e Magnetic activity:
— poor connexion mag.field~photosphere
e Accretion:
— from disk, only for young objects
— from contact binary (2M 1237+65, PC 0025+0447?)
e Flaring N

Burgasser et al. (2002)
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e Zeemann effect
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New, deeper large-field surveys:

UKIDSS, 2006+: near IR: ZYJHK [ ] proper motion]

VISTA, 2007+: near IR: ZYJHK

* Pan-STARRS, ~2007+: optical/red: grizy [ i parallax, PM, variability]
* mm observations (very young embedded BDs, disks)

Deeper narrow-field surveys:

® towards Jupiter-mass young free floating objects
Increased statistics:

e disks, spatial distribution, variability

Cooler objects:

* water ice clouds

New Technology: near IR high resolution spectroscopy
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Monday, January 15
Thursday, January 18, 2:45

Monday, January 22 (Henning)
Introduction to the

Monday, January 29
extra-solar planet research

Monday, February 5

¢ Bibliography:
* New light on dark stars: §1 |
* Planet formation, Klahr & Brandner ed., § 1
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