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Antihydrogen Trapped
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In 2010 the ALPHA collaboration succeeded in trapping antihydrogen atoms for the first time.? Stored antihydrogen promises
to be a unique tool for making high precision measurements of the structure of this first anti-atom. Achieving this milestone
presented several substantial experimental challenges and this talk will describe how they were overcome. The unique design
features of the ALPHA apparatus will be explained.? These allow a high intensity positron source and an antiproton imaging
detector similar to the one used in the ATHENA? experiment to be combined with an innovative magnet design of the
anti-atom trap. This seeks to minimise the perturbations to trapped charged particles which may cause particle loss and
heating.® The diagnostic techniques used to measure the diameter, number, density, and temperatures of both plasmas will be
presented as will the methods developed to actively compress and cool of both plasma species to sizes and temperaturesS:8
where trapping attempts with a reasonable chance of success can be tried. The results of the successful trapping experiments
will be outlined as well as some subsequent experiments to improve the trapping rate and storage time.
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