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Abstract

Outflows from young stellar objects (YSO’s) play a key role in star formation. Jets play a role in the mass and angular momentum extraction of the forming star but are also thought to
impact on the planet forming regions of this disk. However, the precise theoretical model for jet launching is currently debated. This poster presents results on the kinematics and
morphology of the HH 46/47 jet using ESO'’s Integral-Field Spectroscopy (IFS) instruments; MUSE and SINFONI. These instruments allow the simultaneous observations of many optical
and NIR Forbidden Emission Lines (FEL's) and Molecular Hydrogen Emission Lines (MHEL's) over large spatial ranges. | seek to provide constraints to theoretical models explaining the
mechanics of jets. By understanding how jets are launched and how they interact with the circumstellar disks within which planets form, their role in the planet formation process will be
better understood.
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Introduction Results

« Stars form inside large molecular gas clouds. They eject material in energetic bipolar Spectro-images/channel maps (SINFONI data):

MHD (magnetohydrodyngmlc) winds that have two components; 1. Collimated « Channel maps of the blueshifted jet cavity. Maps are rotated clockwise by 742.3° so
components (Jets); 2. Wide-angle components. | | that the jet axis lies along the horizontal (Jet PA = 52.3°). The red circle marks the

* Outflows remove angular momentum from the circumstellar disk as material accretes position of the ALMA mm continuum peak.
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Explorer) and SINFONI (Spectrograph for INtegral Field Observations in the Near Infrared) 50

which are both installed on the VLT at Paranal Observatory, Chile. ESO programme ID: 5.0e _

0102-0615(A) (Pl C.Dougados). IFS instruments produce datacubes, where the signal from 0.0 - o o - T ] o e - o - .
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« MUSE: Data was obtained using the instruments Wide Field Mode (7.'0 x 1.'0) with a 0 3, - | I . L - and increase by
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spatial resolution of 0."2/pixel with no AO. The observation ranges in wavelength from S a0l T o< : =3 - , factors of 1.5. 0

: : : — L o : ranges from 24.16 —
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range to 3400 in the red end. This wide FOV is suited to map the entire extent of the jet's g 00 ) - | . pm? pixel”)
inner cavity. AO was not used to enhance the angular resolution and the S/N ratio. ;g | - | - o

« SINFONI: Data was obtained using the instruments K-band grating (7.95 um — 2.45 um) 0.0 JVv=-131.6km/s to -62.7km/s| |v=-28.3km/s to 40.6km/s|  |[v=75.1km/s to 144.0km/s
with an FOV of 8" x 8" and a spatial resolution of 0."25/pixel. Spectral resolution in the K- 210123456 7210123456 72-10123456 7
band is 4000 and no AO was used. This FOV is well matched to typical sizes of wide- N Offset (arcsec) Offset (arcsec) Offset (arcsec) y
angle outflow cavities. Position-velocity diagrams: (Velocities are LSR velocities)
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MUSE data comes pre-reduced and calibrated from ESO. The SINFONI| data was reduced ) T

using ESO’s data reduction pipeline EsoReflex. The datacube was corrected for bad pixels, @ sof = 7= _

dark field, flat field, geometric distortions on the detector and night sky emission. N N o ?JZE |

Continuum subtraction was performed around emission lines of interest. SINFONI oo & g o) 5,4?‘ é} —

wavelength calibration was done using EsoReflex and further calibrated using OH sky-lines i - l —=

for greater accuracy. : - -

The SINFONI data was flux calibrated using standard stars HD 67954 and HD 73105. The : S I
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equation 1. Here F,(Band) is the zero-magnitude flux of a star in a particular band and Fig 7: Slit position (width = 1) for  Fig 8: H2 2.12 PV diagram. Contours start  Fig 9: Br-y PV diagram. Contours start at
m(Band) is the known magnitude of the star. A flux calibration curve was derived from the extracting PV diagrams. (H22.12  at 30 and increase by factors of 1.5 (0 = 30 and increase by factors of 1.5 (0 =
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standard stars’ fluxes and applied to every spectrum in the cube converting pixel values ) it bbbttt .
from arbitrary detector counts to physical flux units. . - .
Y PRy - Jet tracers and sample figure from MUSE data:
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Fig 2: Jet emission spectrum extracted from MUSE data (optical). : :O | - : ol

Bright emission lines are labelled. 5577.338 O 1] | 8578.70 111 g - A

4 HH 46/47 jet Sspectrum ) 575464 N II] 86169498 [Fe II] CO“CIUSIO“S .& Fult.lj re WO rk _ .

6300.304 | [O1] | 8662.14 | Call « Complete the kinematical and morphological study of jet - Measurements of the
6363.776 | [O1 | 8727.13 | [CI] collimation, rotation and structure (kinematical and physical) of the jet will provide
o 6548.04 N II] | 8891.9283 | [Fe II constraints on theoretical jet launching models; The Disk-wind model proposes that the jet

- 6562.80 HI 9033.4909 | [Fe II IS launched from a wide range of disk radii while the X-wind model proposes the jet is

< 3000 c 6583.46 N II] | 9051.9510 | [Fe I launched from a singular radius on the disk, known as the X-point.

S _ I #| 6716.44 S 1] | 9226.6267 | [Fe II] « Complete a diagnostic study of the jet, identifying if the jet shows stratification in density,

Yol B 6730.82 S II] | 9267.5547 | [Fe II temperature and ionisation fraction, and a jet efficiency study.

E : | Tisodlvdz | [Redl] )| | « Complete a proper motion study of the jet with Dr Fernando Comerdn at ESO-Garching.
A e, S| 7 8 8 Table 1: Identified emission lines in MUSE * Investigate the jet-disk interaction and subsequently the impact of jet launching on the
iacey WWW@WMW“WN data and their rest wavelengths. planet forming regions of the disk.
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