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During the final stage of stellar evolution a star ejects its outer envelope, accelerates it, and eventually
ionizes it, forming planetary nebula. At this stage the expelled gas shines brightly, often forming
distinguishable sub-structures in its earlier outflows. By tracing the expansion of these structures we
obtain a direct insight into the velocity field of the planetary nebula. Meaburn et al. (2002) applied the
same technique to the outermost parts of NGC 6302, using two observations separated by 50 years. We
compared HST images of NGC 6302 from two epochs separated by ~10 years to look for movement
of the gas. We present work which attempts to reproduce the velocity field in the innermost regions of
NGC 6302.



Cezary Szyszka

The expansion of the Bug Nebula.
based on two HST observations

Cezary Szyszka, Albert A. Zillstra, Jeremy R. Walsh

MOTIVATION : Planetary Nebulae represent one of
olving astronomical objects. The majority of th

has been ejected at the termination of the AGB phase. W

know exactly when and how. Although this

accelerated by the fast wind of the white dwarf progenitor it
ill carries the imprint of the original AGB superwind. In this

work we trace the proper motion of the ejected material,

OBSERVATIONS : Th
tions from Hubble S

METHOD : Using the e software we
matched the pixel nd zero
points of the images. Later we defined 40+
ilar - structure:

oss correlate them

Figure 4. Comparison of two observations
Figure 1. The difference between two epochs. To stretch dynamic range, the function arctanh(sqrt WFPC2 (upper) and WFC3 (lower) both in
(x)) was applied to the data in FITS liberator, a Photoshop (Adobe) plugin. Regions with pairs of F656N filter. The WFPC2 FE58N image has
bright and dark ripples indicate position shifts. Only brightening or darkening of some region [ECKNVICITTITNIS significant contribution from [NII] 6548 A, giving
indicates change in surface intensity or imperfection of our method. demonstrated feasibility of direct measurement of the velocity field in the inner part of the nebula rise 1o the sharp features.
- Our measurements suggest that the lobes of the nebula are still opening.

Figure 2. Similarly to Meaburn et al. [2008MNRAS,385,269] (plotied with | Figure 3. Comparison of filters F656N and
diamonds) we measured proper motions of individual distinguished structures | FgsaN for WFPC2 (blue) and WFCB (red)
(plotted with crosses). We concentrated on the inner region of the nebula, observed

in both epochs. The inner region appears to be older then the outer region.
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