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At the beginning of the Universe, all matter was in the form of hydrogen and helium: all elements bigger than helium form via
nuclear fusion in stars. These newly-formed elements are ejected from stars either explosively (in the case of supernovae) or more
gently over a few hundred thousand years for lower mass star like the sun. These new elements then become part of the
interstellar medium, from which new stars and their planets form. Dust is a vital ingredient in understanding many astrophysical
processes. It is an essential part of star formation processes; it is the key to understanding mass loss from aging stars; and it
contributes to several aspects of interstellar processes such as gas heating and the formation of molecules. Such a crucial and
ubiquitous constituent of our Universe needs to be well understood in its own right, if we are to understand its contributions to
many aspects of astrophysics.
Intermediate-mass stars (0.8-8.0 solar masses) are major contributors of new elements to interstellar space. These stars eventually
evolve into asymptotic giant branch (AGB) stars. During the AGB phase, these stars suffer intensive mass loss leading to the
formation of circumstellar shells of dust and neutral gas, including the new elements formed during the star’s life. Using a
combination of observing techniques (e.g. infrared (IR) spectroscopy, visible, IR and sub-mm imaging) and laboratory IR studies,
combined with theoretical considerations (e.g. kinetics and thermodynamics of the dust-forming region; nucleosynthesis models
and changing stellar chemistries) and meteoritic evidence, I will investigate the structure and evolution of the circumstellar dust
and its environment.
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