Orbital Evolution of AGB binary systems
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The orbital evolution of binary systems with an AGB star is crucial because it determines whether the system will
survive as a wide binary, undergo mass transfer, or merge entirely. During the AGB phase, strong stellar winds
and tidal interactions can drastically alter the orbital separation and eccentricity. These processes shape the
future evolution of both stars and determine the population statistics of close AGB and white dwarf binaries, as
well as predicting the fate of planetary systems around evolving stars like our Sun.
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Multi-epoch (sub)millimetre interferometry of ! Gru reveals clear Keplerian motion of a close companion orbiting
the central AGB star. Surprisingly, the orbit appears nearly circular, whereas our orbital evolution simulations
predict that any initially eccentric orbit should have retained a measurable eccentricity at present. This implies that
either the system was circular from the start, an unlikely outcome given typical binary formation statistics, or that
current tidal dissipation theories underestimate the efficiency of circularisation in such evolved systems.
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