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Measurements of rovibrational constants of CaH+ for studying possible time
variation of electron-proton mass ratio
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The purpose of the present work is determination of rovibrational constants
of CaH+, which is one of the best candidates for studying possible time variation of the
proton-electron mass ratio bK ultraprecise vibrational spectroscopy. In order to measure the
rovibrational constants, we have constructed a cryogenic linear Paul trap for rotational cooling of
Coulomb crystallized CaH+ ions and laser spectroscogy system consisting of a mid-infrared laser and
a violet semiconductor laser. We also performed a photodissociation experiment in order to determine

the rovibrational constants. We successfully observed the photodissociation reaction CaH+ + hv -
Cat+ + H. The lower limit of the photodissociation cross section was determined by the measurement of
the photodissociation rate. This experimental progress paved the way to measure the rovibrational
constant of CaH+ through LIF measurements.
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