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Why Study Brown Dwarf Outflows

The main motivation is very simply to investigate if 
outflows change when we move to substellar masses and 
whether or not BD outflows can tell us anything about 
the mass outflow mechanism in general.
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Fernandez & Comeron 2001, 2005
Comeron et al 2003.
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Muzerolle et al 2001, 2003
Natta et al 2001, 2002, 2005
Masciadri & Raga 2004
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Brown Dwarf Outflows: A New Way to Study the Outflow  Phenomenon
Spectro-astrometry

Whelan & Garica 2008
Whe lan e t a l 2004, 
2005, 2006, 2007
Podio et al 2008
Takami et al 2001, 2003

Seeing = 1 arcsec
Accuracy = 1mas 
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5 sources with confirmed outflows, 1 possible

target spectral type estimated mass
M_jup

lines analysed with 
spectro-astrometry publication

ISO-Cha I 217 M6.25 70  [SII]λλ6717, 6731 Whelan et al 
2008, in prep

ρ-Oph 102 M6.5 60 [OI]λλ6300,6363, 
[SII]λ6731

Whelan et al 
2005

LS-RCr A1 M6.5 40 Ηα, [ΝII]λ6583
Whelan et al 
2006,2008, 

in prep
2MASS1207-3932 M8 24 [OI]λ6300

Whelan et al 
2007

ρ-Oph 32 M8 40 [OI]λ6300
Whelan et al 
2008, in prep

2MASS1101-7625 M8 Ηα
Whelan et al 
2008, in prep
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Moving into a phase where we can begin to do some statistics
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ISO-Oph-32

Whelan et al 2008, in preparation, data obtained in period 79
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LS-RCrA 1 

Whelan et al 2008, in preparation, data taken from ESO archive



Protostellar Jets in Context, Rhodes, July 2008

LS-RCrA 1 

Whelan et al 2008, in preparation, data taken from ESO archive



Protostellar Jets in Context, Rhodes, July 2008

Similar Results for YSOs

V536 Aql V536 Aql
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LS-RCrA 1 
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2MASS1101-7625 

Whelan et al 2008, in preparation, data taken from ESO archive

Hα, 2MASS1101
22 May 2007

PA=0

Hα, 2MASS1101
22 May 2007

PA=90



Protostellar Jets in Context, Rhodes, July 2008

2MASS1207-3932

Whelan et al 2007, data obtained in period 77



Imaging Outflows from Brown Dwarfs

Par-Lup 3-4 (mass >0.12 solar masses)
Fernandez & Comeron 2005

FORS-1 time granted in period 80

15 mins with FORS 1 on VLT



Imaging Outflows from Brown Dwarfs

Par-Lup 3-4 (mass >0.12 solar masses)
Fernandez & Comeron 2005

FORS-1 time granted in period 80

15 mins with FORS 1 on VLT



Imaging Outflows from Brown Dwarfs

Par-Lup 3-4 (mass >0.12 solar masses)
Fernandez & Comeron 2005

FORS-1 time granted in period 80

15 mins with FORS 1 on VLT

1 hour with FORS 1 on VLT
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Measuring Ratio of Outflow to Infall

Ṁout/Ṁacc = 0.1Is in BDs
Taken from Hartigan et al 1995



Protostellar Jets in Context, Rhodes, July 2008

Conclusions



Protostellar Jets in Context, Rhodes, July 2008

Conclusions

•Outflows from Brown Dwarfs are common.



Protostellar Jets in Context, Rhodes, July 2008

Conclusions

•Outflows 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?



Protostellar Jets in Context, Rhodes, July 2008

Conclusions

•Outflows from Brown Dwarfs are common.

•No evidence of multi-component FELs. The fact that 
[NII]λ6548 is observed suggests that what we are seeing 
is the counterpart to the HVC observed in CTTSs. 

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



Protostellar Jets in Context, Rhodes, July 2008

Conclusions

•Outflows from Brown Dwarfs are common.

•No evidence of multi-component FELs. The fact that 
[NII]λ6548 is observed suggests that what we are seeing 
is the counterpart to the HVC observed in CTTSs. 

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

•Increase the sample, extend into the NIR and look 
for molecular outflows. Most importantly constrain 
the ratio between outflow and infall


