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HL Tau is a Class I-Il young star in Taurus surrounded by a
protoplanetary disk (inset), the first found to possess
concentric rings and gaps (Alma Partnership, 2015). It is
associated to a collimated atomic jet seen in optical and IR
lines (left panel, from Krist et al. 2008), by a warm wind
revealed in H2 lines (Takami et al. 2007) and a CO outflow.

The CO Outflow

The coaxial conical molecular outflow has been investigated
within the ALMA-DOT project (Podio et al. 2020) in the
CO(2-1) line at 0.725 resolution (Bacciotti et al. in prep.) The
central panel illustrates the moment 0 map. The black ellipse
indicates the disk. The white line has the same PA of the
atomic jet and the magenta lines trace an aperture of +-30
deg. The right panel shows the moment 1 map.
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Where is the origin of the layers ?
Assuming that the outflow is a MHD wind the foot ‘ Resultlng fOOt pomts in the dISk
point of the nested layers in the disk can be found Two independent estimates locate the origin of the layers in selected positions in the
with flow rotation estimates, measuring for each layer disk betwee_n 4 and- 20 au_from the star. Interestingly, the foot point of layer 1 lies
poloidal and toroidal velocities, and corresponding beyond the first gap in the disk
flow width (Bacciotti et al. 2002, Anderson et al 2003, (Bacciotti et al., in prep.) .
Ferreira et al. 2000).
These quantities are derived from the Position- _ ol
Velociity diagram taken transversely to the flow axis. Foot points r, : R
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the development of non-ideal MHD

S excess angular momentum can be, v etabilities
however, transported vertically by the '
wind allowing accretion to proceed.
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