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We investigate the possibility of driving Raman resonances of atoms in the presence of magnetic
fields to coherently transfer population from one ground hyperfine state to another. In the case of
85Rb, the presence of 12 magnetic sublevels leads to 11 distinct Raman resonances. We present
measurements of these resonances and the scaling of the frequency difference between resonances
with applied magnetic field. We compare theoretical calculations based on a realistic 36 state model
to our experiments. Implications for an atom interferometer with magnetically sensitive transitions
will be discussed.

Most atom optics techniques for atom interferometry are by necessity based on coherent methods
to transfer population. Raman transfer is one such standard technique used in many light-pulse atom
interferometers [1, 2]. However, for interferometers designed to measure magnetic fields or magnetic field
gradients, the process becomes more complicated in that the mF = 0 to mF ′ = 0 transitions can not be
used. New methods to coherently drive magnetically sensitive Raman resonances need to be developed for
such applications.

In this paper, we present our measurements of Raman resonances in the presence of a magnetic field.
Based on selection rules, we anticipated that the 12 magnetic sublevels would lead to 11 possible Raman
spectral lines. We report on our observation of these 11 resonances and their response to changes in an
applied magnetic field.
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FIG. 1: A measurement of one of the eleven Raman resonances present in our system. The measurement shows that
the Raman resonance has a width of 5.6 kHz.
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