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Measurements of atomic polarizability, tune-out wavelengths, and van der Waals potentials made with an atom interferometer
all serve as benchmark tests for atomic structure calculations. We used a Pritchard-type atom interferometer with phase
shifts caused by electric field gradients in order to measure electric polarizabilities of Na, K, and Rb atoms [1]. We reported
ratios of static polarizabilities agp/an, =1.959(5) with 0.3 percent uncertainty. We studied atomic phase shifts due to laser
light in order to measure a tune-out wavelength (where there is a root in dynamic polarizability) for potassium atoms of
Azero =768.9712 nm with 1.5 pm uncertainty [2]. Finally, we measured atom-surface interactions with 2 percent precision,
which was sufficient to detect the impact of Rb atomic core electrons on van der Waals potentials [3]. These serve as
independent benchmarks for atomic structure calculations because polarizability depends on sums of oscillator strengths,
tune-out wavelengths depend on ratios of oscillator strengths, and atom-surface van der Waals interactions depend on sums
of oscillator strengths weighted by resonance frequencies. Advances in the atom interferometry measurement techniques used
for these and next generation measurements will be discussed.
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