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Abstract
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In the first experiment, we observe the microwave transitions of
calcium from the 4snf states to the 4s(n+1)d, 4sng, 4snh, 4sni, and 4snk
states for 18 < n < 23 using delayed field ionization as the state selective
detection technique. The observed intervals between the | >5 states can

be analyzed to extract the Ca" ionic dipole («,) and quadrupole (a,)

polarizabilities using two non-adiabatic core polarization models. Using
these two models we determine the ionic dipole and quadrupole

polarizabilities to be 75.3a; <a, <76.9a; and 206a, <o, <1590a,,

respectively.

In the second experiment, we use selective laser excitation to an
autoionizing state to observe the microwave transitions of Ba from the
6sng Rydberg states to the 6snh, 6sni and 6snk states for 15 < n < 18. We
extract the dipole and quadrupole polarizabilities of Ba® from the
measured Al intervals of the Ba 6snl states of |>5 using a nonadiabatic
core polarization model. The values we determine for the dipole and

quadrupole polarizabilities are o, =124.81(25) a, and «, =2478(50) a,,

respectively.
Keywords: Rydberg atoms, autoionization, indirect spin-orbit coupling,
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