r . F o N 2 | :
- . ; . : 3 L N

. Atomic and molecular: study of the -
- “':'-'D_G.'TGU microjet '- |

L D ~ Vanessa Agra-Amboage

Catherine Dougados i
Sylvie Cabrit -

. L
=5 -




Introduction

£ Alm

 Find obse,rvatlonal constraints on the jet launching
region = constraints on the ejection and collimation
mechanism. '

B ~SINFONI IR spectro-imaging observations
' _. Cornp_are the atomic ([Fell]) and molecular (H,) jet

» spatial resolution 0.15"
 spectral resolution 100 km/s.
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Jet Morphology - Collimation

o  [aunching radius
e [Felll FWHM <0.1"
= launch radius < 7AU

o +H : <:0.15¢
= launch radius < 10 AU)
e ‘Similar widths in

[Fell] as in optical
. Bacacioatti et al, 2000
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« Hint of wiggling in HVB
e 1.2" at 300 km/s in Taurus cloud =
. period of 3 yr
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. Atomic jet ([Fell]) — electron density &%

1.530m /1. 64m
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- » Density decreases
~with distance

- Asymmetries to the jet
axis




Atomic jet ([Fell]) — mass flux

. Shock method:
. F1 e V + (Hartigan et al, 2004)

- Mjet Mv/v-M4

. (Lavalley Fouquet et al, 2000)

e - Assuming 1shock every 50AU (eg HH30, Hartlgan &
Morse, 2007)

. M;=610°-210°M fyr
£ Accretlon rate from L, (in sinfoni K-band)
o Li.=2.4 107k |
Bry / ©)
e ule=i017 L@ (using relation of Muzerolle et al. 1998)

acc

¢ M, =107 M Jfyr= M,/M,.=0.06-0.2
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Molecular cavity (H) — Mass

_I\/'Iolecular; mass: _
M, =y L, s fhvgA, M, =M;/1.2810°
~ (= 2000K Beck et al 2008, Takaml et al, 2004)

L —161OL:>M —31OM '
Assumlng v~15km/s over 0.5" then t

:>M' 'H).~151O M/yr

volume <

= 20yr

Cross

D. Panoglous predictions for H |n MHD disk winds:

« T~2000K atz>10 AU (amblpolar diffusion)
. Butv,=20km/s and r)<10AU:A<3
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Molecular cavity (H) - Shocks

. H_ brightness:
« at peak = 0.013 erg/s/cm™/sr
e average = 0.003 erg/s/cm™/sr

o« 2-1 _S(1)/1-O S(1) = 0.06 Beck et al, 2008:

"Models computed by T
Kristensen'et al, 2008 (in prep) — J-Shocks

C-shocks -

o » D= 0.5 =NE=6-19 km/s B

e b=1.0 = VS =14 — 48 km/s |K

- b=2.0 = V =19-55 km/s |
(b~ V, (km/s))

B : [] . " .



Molecular cavity (H) - C-Shocks

« Models: F,,, ~ 1.4m,n,v¥/8n with < ~0.04 .
Ez.lzun;t 2 -
| . K v

. M =410°-410°M jyrs =

« MM, =0.04-0.4dependingonb

= M. =

. = Slow Wide angle wind-shocking é‘gainst\disk/_-envelope




Conclusions

» Asymmetries in the jet axis and in the e- density
e instabilities ? jet precession? = '
-+ Atomic M_/M,..~0.06—0.2 (shocks)
» Molecular ’ |

. a) slow molecular MHD wind heated by amblpOIar diffu- -
- sion, launched from r <10 AU W|th small magnetic

Ieverarm‘ A<3 M. /M ,~0.02
i, b shocked slow wide angle wind at 45°
> .r M /M (0 04—0 4

« Alternative: UV- Xrays irradiated disk ? ¢
« need models with hl_gh F (100 times more than TW Hya model_

- of Nomura et al 2007) p



