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We propose a method for the measurement of the hyperfine splitting of the ground state of muonic
hydrogen using laser spectroscopy techniques to induce Ml-transitions between the singlet and triplet
states of the hyperfine pfi\s atom structure. The method is based on the fact that, after having
absorbed a photon of resonance transition energy, the atoms get accelerated at the exit of their first
collision with a hydrogen molecule; the closer the tunable laser frequency to the resonant hyperfine
transition value, the higher fraction of the (p/f)is atoms that are accelerated and the higher their
average energy. We suggest to measure this energy studying the time distribution of the events of
muon transfer from hydrogen to the nuclei of a heavier element, for which the transfer rate is energy-
dependent in the range of epithermal energies. On the ground of the results of Fief. [1] we propose to
use an admixture of oxygen to a gaseous hydrogen target.

The Monte Carlo simulation of diffusion of muonic hydrogen atoms and the interaction with the
laser radiation demonstrates that the method we are discussing now has a higher efficiency and other
significant technical advantages compared to the original set-up as proposed in the papers [2, 3]. The
method compares the time distribution curves of the events of muon transfer to oxygen with and
without a laser pulse. For a wide range of pressure of the hydrogen target and the concentration of
the oxygen admixture the difference of the counts in a time gate of about 100-150 ns is statistically
significant.
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Distribution of the muonic atom diffusion radius in H2 gas with small admixtures of D2 (between
the point of fi~ stop to the point of muon decay ) has been calculated as a function of time. Monte
Carlo calculations, using the partial differential cross sections for the scattering of pfi and dfx atoms
on H2, HD and D2 molecules have been performed for the temperature of 300 K, and different initial
p/j, atom energy distributions. Muon exchange between the hydrogen and deuterium nuclei has been
taken into account. The results of these calculations are necessary for interpretation of high precision
measurement of the nuclear muon capture in hydrogen, performed at Paul Scherrer Institute [1, 2].
The determination of the pseudo-scalar form factor gp of the muon-nucleon weak interaction with 1%
precision, and ji~ lifetime with an accuracy better than 10 ppm, are the main goals of this experiment.
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