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Introduction

= Measurements of positronium (Ps) decay rates can be used to test QED theory [1] and contribute to the search for new
physics.

= Due to Its composition as a particle-antiparticle system, Ps Is metastable, and can decay by fluorescence and self-
annihilation at rates that depend on the overlap of the electron-positron wavefunctions.

= The decay rates of the 1 1S, and 1 3S, Ps ground states have been measured [2,3], and in 2020 the 2 3S, annihilation
decay rate was measured as Iy, (2 °S;) = 843 + 72 kHz [4], which is consistent with theory.

= Here we report a measurement of the fluorescence decay rate of the excited 2 P, state of Ps.
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= Alarge field was then applied to guench the remaining
mixed-state atoms via the same decay route, producing

photons which were measured.
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= This was repeated for a range of mixing field strengths,
to introduce various levels of 2 3P, character.
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