Disks, accretion and ejection
in BD/VLM stars
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Why is it interesting?

Relevance for formation mechanism: same as
stars?

And for disk physics (large leverage)

Can BDs form planets ?
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Spitzer

Large samples (statistics)
SEDs up to mid-IR

Complete to ~20-30 M; (nearby star-forming regions)
Fraction of disks similar fo TTS




Herschel
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~ 50 BDs:

80% detected at 70
mic
30 % detected at 160
mic

Masses: very low

No need for settling




Sub-mm (Scuba-2)

FULL SAMPLE

7 new objects (3 in Taurus
and 4 in TWA) with
SCUBA-2 (850mic)

Detections: 2 in Taurus, O in

TWA

Disk masses of BDs: Md/M.
«<0.1

Mdisk< 1 M;




Low disk masses

No Jupiter-mass planets
Earths?

Planetesimals?




Grain evolution
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Silicates

10 mic silicates 10 mic feature o mo

more evolved P
than in TTS




Pebbles in BD disks?

Evidence of mm-size grains in the . * Tourus
outer disks of TTS: impossible! s

e Ophiuchus

Grain growth is controlled by gas-
dust coupling (gas density and
motions)

Coalescence
Fragmentation
Radial drift

Model predictions for low-mass
disks in BD: no growth!

2MASS 0444+2512: detected at
450,850,1.3mm, 3.47mm (see Sholz
et al. 2006, Bouy et al.2008,
Mohanty et al. 2011): shallow (sub)-

mm spectrum




If BD disks have mm-size grains (as TTS disks),
this is an indication that they can form
planetesimals & earths

We do not understand how




Accretion

Many young BDs have evidence of accretion

Macc in BDs is lower than in more massive stars: Macc
«Mstar?

Macc decreases on average with time also for BDs

The fraction of accreting BDs is lower in older star
forming regions

There are BDs with (relatively) high accretion rates;
some very old ?




Talk by Alcala’, Poster #46 (Stelzer), #44 (Rudolf)
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Lacc
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Empirical correlations
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Rigliaco et al. 2010 and in prep.



Physical conditions of the
emitting gas

Balmer Decrement
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We need predictions of line intensities




5 (J2000)

Phan-Bao et al. 2008

a(J2000)

m s,
f the blue
thesized

Poster #51 (Whelan
Very similar to TTS jets Mwind ~ Macc



X Hartigan et al.
1995 (TTS in
Taurus)

®Herczeg &
Hillenbrand 2008
(0.035-0.17
Msun)

g Mwind

®Whelanetal. 7
(0.035-0.08 -10
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Summary

Formation process(es)

BDs have disks, accrete and eject matter
So far, BDs behave like TTS

There are trends with the mass of the central object, but no
discontinuities

It is possible that we have not reached the “critical” mass




