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Why Study Brown Dwart Outtlows

The main motivation 1s very simply to investigate if
outflows change when we move to substellar masses and
" h_whether or not BD outﬂows can tell us anythlng about o
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Other Important Studies

LL1014-IRS, Bourke et al 2006
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Brown Dwarf Outflows: A New Way to Study the Outflow Phenomenon

Making a Comparison with T Tauri Stars
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Making a Comparison with T Tauri Stars
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Brown Dwarf Outflows: A New Way to Study the Outflow Phenomenon

Making a Comparison with T Tauri Stars

a) [O1]6300 b) [O]46363
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Brown Dwarf Outflows: A New Way to Study the Outflow Phenomenon

Making a Comparison with T Tauri Stars
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Brown Dwart Outflows: A New Way to Study the Outflow Phenomenon
Spectro-astrometry

Spatial profile of the continuum
at marked wavelength a) echelle specirum of p-Oph 102

o ? [O1] 26300

il

IDf fset (arcseconds)

Wavelength ,—=>

Counts (arbitrary units)
Spatial profile of the [OI] 16300
emission line region at marked
wavelength

b) Continuum subtracted spectrum

(spuodasaie) PO

i

Wavelength A
veleng Counts (arbitrary units)

Protostellar Jets in Context, Rhodes, July 2008



Brown Dwart Outflows: A New Way to Study the Outflow Phenomenon
Spectro-astrometry

Whelan & Garica 2008
Whelan et al 2004,
2005, 2006, 2007

Podio et al 2008

Takami et al 2001, 2003
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5 sources with confirmed outflows, 1 possible

target

spectral type

estimated mass
M jup

lines analysed with
spectro-astrometry

publication

I[SO-Cha I 217

M6.25

70

[SI]ANG6717, 6731

Whelan et al
2008, 1n prep

£ -Oph 102

M6.5

60

[OI]AA6300,6363,
[SII]A6731

Whelan et al
2005
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5 sources with confirmed outflows, 1 possible

Moving into a phase where we can begin to do some statistics

estimated mass

lines analysed with

target spectral type M jup S publication
ISO-Cha I 217 M6.25 70 SuMezaz pzad, L nean ob o
2008, 1n prep
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LS-RCrA 1
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LS-RCrA 1
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Similar Results for YSOs
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LS-RCrA 1
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LS-RCrA 1

M. Ferndndez and F. Comerdn: Strong accretion and mass loss of a very low mass YSO
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Fig. 6. K-band spectrum of LS-RCrA 1 obtained with ISAAC at the VLT. The intensity has arbitrary units and a base line of 0.
The most prominent features are marked, as well as the positions of other features commonly appearing in low- to mid-resolution
spectra of late-type objects and that are absent from the present one. Below: the spectrum of an M 6 standard star (Wolf 359;
Kleinmann & Hall 1986) is plotted with a dashed line; it has been shifted from its position at continuum equal to 1.
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2MASS1207-3932
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Imaging Outflows from Brown Dwarfs

FORS-1 time granted in period 80

»

Par-Lup 3-4 (mass >0.12 solar mg

Fernandez & Comeron 2005
|5 mins with FORS | on VLT




Imaging Outflows from Brown Dwarfs

FORS-1 time granted in period 80

»

Par-Lup 3-4 (mass >0.12 solar mg

Fernandez & Comeron 2005
| 5 mins with FORS | on VLT




Imaging Outflows from Brown Dwarfs

FORS-1 time granted in period 80

»

Par-Lup 3-4 (mass >0.12 solar mg

Fernandez & Comeron 2005
| 5 mins with FORS | on VLT




Measuring Ratio of Outflow to Infall

DISK ACCRETION/MASS LOSS FROM YOUNG STARS

Taken from Hartigan et-al 1995 o
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IS Mout/Ma,cc — 01 in BDS

2MASS1207 p-Oph 102
Mass (M;,,) 24 60

M,ee (Mgyr™?) 10~ 1.25%107°
(OI]A6300(kms ™1, ")  +4/-8,+0.08/-0.08 -40, 0.085
[SIA6731(kms ™!, ") -, -45, 0.085
[NII] A6583 , -45,~

Table 1: Table comparing the mass (in Jupiter masses), mass accretion rates and typical FEL
velocities of 2MASS1207, p-Oph 102 and LS RCrA 1. The accretion rate for p-Oph 102 was
derived using the Ho emission line and is taken from Natta et al. (2004). For 2MASS1207
and LS RCrA 1 Mohanty et al. (2005) used the CalIA8662 line fluxes to infer the mass
accretion rates. The mass estimate for LS-RCr Al is taken from Barrado y Navascués et al.
(2004).
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Conclusions

e Qutflows from Brown Dwarfs are common.

* Images of outflows from very low mass objects
and tentative first images of BD outflows suggest
that they are collimated jet-like?

* No evidence of multi-component FELs. The fact that
[NII])\6548 1s observed suggests that What ‘we are seelng
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