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1. Observations, results and discussion

Seven compact PNe with high radio surface brightness (and therefore presum-
ably young) were observed with the HST WFPC2 under cycle 8 program 8307
(PI: S. Kwok). Observations were made with three narrow-band filters, F656N
(Ho), F658N ([NIl]) and F502N ([0111]). The [NIl] images of six of the nebulae
are shown in Figure 1.

All PNe show one or more inner shells accompanied by one or more pairs
of bipolar lobes. He2-447, IC 5117 and M3-35 show a bright inner shell with
two pairs of bipolar lobes oriented at different angles. NGC 6790 has two inner
shells of similar orientations. MI-61 has at least two inner shells and at least
one, probably two, pairs of bipolar lobes. The most interesting structure is seen
in NGC 6881 where several rings can be seen both in the torus and in the lobes.
The plane of these rings are perpendicular to the major axis of the lobes and
resemble the rings seen in the HST image of SN 1987A. These rings represent a
different phenomenon to the concentric arcs seen in proto-PNe and PNe, which
are spherical shells projected onto the plane of the sky (Kwok et al. 2001).

The multi-polar lobes observed resemble the point-symmetric structures
seen in large nebulae such as KjPn8 (Lopez et al. 1995) and NGC 2440 (Mi-
randa et al. 1999). Similar structures have also been previously reported in the
young PNe He2-47 and MI-37 (Sahai 2000). The existence of more than one
polar axis suggests that simultaneous collimated outflows in more than one di-
rection, or the outflow direction has changed with time (sometimes referred to
as bipolar, rotating, episodic jets, BRET). The approximately equal sizes of the
lobes seems to favor the first hypothesis. These results suggest that the fast
outflows responsible for the shaping of PNe are not spherically symmetric, but
are highly collimated.
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Figure 1. HST WFPC2 [NIl] images of He2-447 (top left), IC 5117
(top right), Ml-61 (middle left), NGC 6790 (middle right), M3-35 (bot-
tom left), and NGC 6881 (bottom right).
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