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Attempt at laser spectroscopy of pionic helium atoms
at PSI

Metastable pionic helium atoms πHe+ are heretofore hypothetical three-body Coulomb systems composed
of a helium nucleus, an electron occupying the 1s ground state, and a π− occupying a Rydberg state, with
principal and orbital angular momentum quantum numbers of around n ∼ ℓ + 1 = 16 [1-2]. The atom has
been conjectured to explain the apparent metastability of π− observed in liquid helium bubble chambers in the
1960’s [3-6]. The atoms are believed to retain nanosecond-scale lifetimes against π− absorption in the helium
nucleus. The new PiHe collaboration of Paul Scherrer Institute attempts to carry out laser spectroscopy of
this atom. By measuring the transition frequencies of this atom, and comparing the results with three-body
QED calculations, the π− mass can in principle be determined to high precision [7], as was done recently
for antiprotonic helium atoms [8]. In this poster, we describe the status of the experimental setup and laser
systems that will be used in this experiment. The method for resolving the laser resonance transition relies
on detecting the nuclear fragments that emerge from the experimental target when the laser is in resonance
with the atom.
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