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First proper motions of HH
objects — HH28/29

Cudworth & Herbig 1979




Proper motions
of HH1
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HH1/2 — a big .
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HH46/47 spectroscopy —
a bipolar tlow
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Proper motions /
spectroscopy

- flows are bipolar
- sources



Proper motions in jet beams —

Eisloffel & Mundt 1992




Internal structure of bow shocks

Eisloffel & Mundt 1992




Shocks along the tlow —
internal working surtaces
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Fia. |.—Schematic diagram showing the structure of sn internal working

secondary cocooen surface in a jet flow. A wo-shock structure is formed as the [aster, upsiream

material (of velocily w,) calches up with the slower, downstream matenial (of

wvelocily u,). The gas trapped in between the two shocks is ejected sideways by

the on-axis overpressure (resuiting from the compression ia the shocks),

U, -: i forming a * cocoon ” (possibly of cool gas, sec the text) with a possibly very
— 5 Sy complex structure around the jet. This diagram has been taken from Raga et
al, (1990).
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Shocks along the tlow —
Kelvin-Helmholtz instabilities

‘ ambient medium ‘

Jet flow—> oblique shock waves

ambient medium ‘




Knot pattern speed — HH34
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Proper motions and pattern
speed in DG Tau B

DG TauB
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Eisloffel & Mundt 1997



Proper motions with HST — HH34
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——-

Proper motions with HST - HH34
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Reipurth, Heathcote, Morse, Hartigan, Bally 2002



Proper motions with HST —
HH46/47
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Velocity asymmetry in jets
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Internal jet structure

- motion within beams (50 — 400 km/s)

- bow shock structure

- physical reason for knot formation

- velocity asymmetries in bipolar jets
- transverse velocity decrease

- Jet rotation

- needed for mass flux rates!



Proper motions in molecular
hydrogen HH46/47
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Proper motions in
parsec-scale ﬂows

DG Tau.
(HH158)
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Jet kinematics - Hubble law
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Large scale kinematics — HH34
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Jet precession

Fic. 3. Precession model plotted over the 1-058(1) line contours of Cep E.
e 1o . . The model is fi i . of 4°, and ssion length scale of
ElSlOffEl, Smlth’ DaV]S, Ray 1996 22»&31“ 15 1or a precessmu angle 0! . and a pl'ﬂ:ﬁ\‘:‘]ﬂl’l Eng scale o




S187:SCP1 —
jet bending by B
side winds?

Salas, Cruz-Gonzalez, Porras 1998



HH110 - jet
deflection in a
jet/cloud collision?
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Large-scale flow
motion

- Interaction with companion star/
interlooper/core/cloud/ISM



Jet Kinematic

- now entering the era of internal
jet variability studies
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