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A precision measurement of atomic recoil frequency using
grating! MATTHEW WEEL, SCOTT BEATTIE, IAIN CHAN, ERIC ROTBERG,
A. KUMARAKRISHNAN, York University — We have used a time domain atom
interferometer to measure the atomic recoil frequency to a precision of 2.5 parts
per million by manipulating trapped ®Rb atoms in the F=3 ground state. Our
studies confirm that the measurement is insensitive to a range of common system-
atic effects such as AC Stark shifts, strength of the atom field coupling, magnetic
fields, field gradients and the distribution of atoms in the magnetic sub-levels of the
ground state. The measurement is in excellent agreement with the recoil frequency
inferred from previous measurements of transition wavelength and the atomic mass.
Our studies suggest that significant improvements can be achieved in an atomic
fountain. We also discuss measurements of gravity and sensitivity to magnetic field
gradients.
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