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A fundamental problem in understanding the formation of planetary nebulae is the remarkable change

in morphology that occurs in the transition from the AGB. Mass loss on the AGB is roughly spherically
symmetric, but becomes axi- or point-symmetric when the nebula forms. A compelling scenario to
explain this change involves a binary companion, which may directly interact with the mass-losing star
or blow jets from an accretion disk. If this scenario is correct, the companion must also perturb the
circumstellar envelope during the entire AGB phase through gravitational focusing, to a degree that
depends on the mass and separation. The shapes of AGB envelopes and their relics in planetary nebulae
halos are therefore probes of the presence of the companion. To explore this idea we report examples
of deep optical imaging of circumstellar envelopes at the tip of the AGB, and compare them with
simulated images which illustrate the magnitude of this effect for a range of companion parameters.
The results demonstrate the usefulness of this approach, and how it can be used to test and refine the
binary scenario.



Patrick J. Huggins
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