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Microwave transitions in metastable CO to probe a
possible time-variation of the
proton-to-electron-mass ratio
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The constraint on a possible time-variation of physical constants set by an experiment depends both on the
accuracy of the measurement and on the sensitivity of the system the measurement is performed on. Here,
we present a laboratory experiment using a system with a highly enhanced sensitivity to a possible time-
variation of the proton-to-electron-mass ratio, μ. Due to an incidental degeneracy between the J=8, Ω=0 and
the J=6, Ω=1 states in this metastable a^3Π state, the two-photon microwave transition connecting these two
states is hundreds times more sensitive than pure rotational transitions. We are planning a molecular beam
experiment to measure this transition.

Tomeasure this transition, we excite a supersonic beam of COmolecules to the a^3Π state using a narrow-band
pulsed titanium:sapphire laser system. This beam then passes through two microwave cavities, in a Ramsey
configuration, after which the molecules are quantum-state selectively deflected using an inhomogeneous
electrostatic deflection field. Onemeter down-stream, the deflectedmolecules are imaged using a 2D detection
system, consisting of an MCP, a phosphor screen and a digital camera.

We have performed UV-spectroscopy to study the a^3Π state and to confirm the expected high sensitivity to
variations of the proton-to-electron-mass ratio of the targeted microwave transition. An optimal electrostatic
deflection field has been designed, constructed and tested. Here, we present results of recently measured
microwave transitions.
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