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Aim

How to extract from observations the “real” 3d jet structure? )
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Aim

How to extract from observations the “real” 3d jet structure? )

@ To have a better understanding of the jet physics

@ To compare numerical simulations/disk-wind/x-wind models with
observations
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Outline

0 Introduction
@ Jet diagnostics
@ Interpretation problems

e Reconstructing the jet structure
@ Abel transform
@ Inversion of the Abel transform

e Application
@ Data: HH30
@ Data inversion
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Introduction Jet diagnostics

Jet diagnostics

@ Using line ratios
@ Density determination by [SlI] lines (e.g. Osterbrock 1989)
e BE method (Bacciotti & Eisloffel 1999)
o Near-IR + optical diagnostics (Nisini et al. 2005, Podio et al. 2006)
e Extended to include more line ratios (Hartigan & Morse 2007)

© Shock models
@ e.g. Hartigan et al. (1987, 1994)
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Introduction Interpretation problems

Interpretation problems

@ Observing conditions (seeing)
@ Instrumental effects

@ Projection/convolution effects
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Introduction Interpretation problems

Projection and convolution effects
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Reconstructing the jet structure Abel transform

Abel transform
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Reconstructing the jet structure Abel transform

Abel transform
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Reconstructing the jet structure Abel transform

Abel transform

5 Abel transform:
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Multi-gaussian approximation

i) — 1 [>*d  dx @ “lll-posed” problem
()= n ), dxx2 _ 2 @ MGA (Bendinelli 1991)
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Reconstructing the jet structure Inversion of the Abel transform

Multi-gaussian approximation

@ = smooth solution of noisy data.
@ Analytical solution.
@ Possible to easily include PSF deconvolution.
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Data: HH30

Hartigan & Morse (2007)
@ HST: Space Telescope
Imaging Spectrograph
(STIS)

@ Slitless spectroscopy
technique

@ Observations: fall 2000 +
fall 2002

[NI[]A6583, [OI]A6300, [SI[]\6716,6731
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Data: HH30

Ideal data for this analysis
@ Moving in the plane of the
sky
@ Nearly axisymmetric

@ Res. 3.4 AU pixel™!
(41 x 200 pixels)

[NI[]A6583, [OI]A6300, [SI[]\6716,6731
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Application Data inversion

Abel equation inversion: intensities
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Abel equation inversion: physical parameters
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Applica Data inversion
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Applica Data inversion
Ne, Tes XH
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Application Data inversion
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Applic: Data inversion
Ne, Tes XH
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Summary

@ Take care!: jets are not homogeneous

© But..., possible to reconstruct the correct dependence of the
physical parameters as function of r using Abel transform.
© HH30 (qualitative considerations):
e much denser on the axis,
e more structures present
e chaotic ejection velocity variability?
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Summary

@ Take care!: jets are not homogeneous

© But..., possible to reconstruct the correct dependence of the
physical parameters as function of r using Abel transform.

© HH30 (qualitative considerations):

@ much denser on the axis,
@ more structures present
e chaotic ejection velocity variability?

What’s next?

© Run numerical simulations to compare with the physical
parameters obtained
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