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4 Introduction N

* Precision measurements of Positronium (Ps), being a purely leptonic system with an absence of hadrons, may be used to test bound-state QED theory and create a

more complete picture within the standard model.
« Current triplet ground state decay rate (0-Ps) measurements [1] exhibit uncertainties of 100 parts per million (100 ppm), two orders of magnitudes larger than theory
(2.7 ppm [2]).

« The precision of previous measurements, utilising positronium annihilation lifetime spectroscopy (PALS) techniques [1,3,4], were limited by the need to consider

Interactions between Ps atoms and material in the formation target during decays, as well as external fields.

* We present a techniqgue wherein interactions of Ps with the environment are not considered, by allowing an energetic Ps beam to decay In free space and assessing

\ the surviving fraction of a beam as a function of flight time.
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The energy distribution of the Ps beam, determined by the incident positron beam, follows e™ beam 4 mm
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a Gaussian distribution, with a full width at half maximum = 1.3 eV [6]. ———
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