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Antiparticles and antimatter have progressed from the realm of myth and science fiction to
become an important and exciting area of fundamental and applied science. Positrons - the
electron antiparticle – have emerged as a key tool in medical imaging science (Positron
Emission Tomography – PET), as a key diagnostic in nano-material science (Positron
Annihilation Lifetime Spectroscopy – PALS), and as a constituent of the world’s first controlled
production of antimatter – the coupling of a positron and antiproton to form anti-hydrogen.
These and other exciting developments have been accompanied by a burst of recent
fundamental studies to quantify the ways in which matter and antimatter interact, and how
these interactions can be harnessed in areas of biology, medicine and materials research.
Studies of positron interactions with atomic and molecular systems have become increasingly
sophisticated in the past few decades as a result of new experimental techniques to prepare
high-flux, high-energy-resolution, energy-tuneable beams of positrons which can be used for
state-selective interactions with atoms and molecules. These positron beams can also be
used to produce beams of Positronium ‘atoms’ (Ps) – the result of the transient coupling of a
positron and electron during a collision process – which can also be used to probe antimattermatter interactions.
This presentation will provide an introduction to positron science, the production and
handling of positron and Ps beams, and discuss some of the recent experimental and
theoretical advances that have arisen from the field, as well as some future challenges. One
of the key challenges involves the search for positronic complexes – where a positron may
bind to an atom or molecule - analogous to the formation of negative ion complexes through
Dissociative Electron Attachment (DEA), a process which lies at the heart of much of the
research within the RABBIT program.

