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Best outflow tracers?

atomic jet (HST)
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driving source

Molecular outflow (BIMA)
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M from irradiated jets
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*assuming that the
jet is fully ionized

Bally & Reipurth 2001 HH 502 in Orion a




Carina Nebula
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* 40 HH jets discovered with targeted ACS Hol imaging

Smith et al. 2010
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Smith et al. 2010
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* Must be self-
shielded to prevent
lonization to Fe™*

* traces high density,
low-ionization
material

[Fe II] reveals
dense, neutral gas
in these jets




lonization front in the jet...
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M < Jet mass-loss rate

Q,, from Tr14 :
Smith (2006) Il € photoablation rate
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Faster?
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Bally et al. (2002), Bally et al. (2012), Devine et al. (1997), Devine et al. (2009), Hartigan et al.
(2001), Hartigan et al. (2005), Hartigan & Morse (2007), Kadji'c et al. (2012), McGroarty et
al. (2007), Noriega-Crespo & Garnavich (2001), Reipurth et al. (2002), Smith et al. (2005),
and Yusef-Zadeh et al. (2005). H2 jet velocities from Zhang et al. (2013)

Reiter & Smith in prep




FIRE spectroscopy
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. HH 1066

2. Doppler velocity

3. Bry — accretion rate Reiter & Smith in prep




Accretion-
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HH jets from -
intermediate- : :T

mass stars o

HH 1066 —,
Highly collimated

[Fe I] traces high density,
neutral material

Proper motions and
spectroscopy reveal 3D
velocities similar to low-
mass stars

High-mass loss rates
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—> stars up to at least 8 M, form by same accretion mechanism as low-mass stars







