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NMR gyros [1] take advantage of the long coherence times of gas-phase noble gas nuclear

spins to measure rotations (or other non-magnetic sources of frequency shift) while suppressing

the ubiquitous fluctuations of magnetic fields. Using spin-exchange collisions with optically

pumped alkali-metal atoms to polarize the nuclei and detect their Larmor precession, excellent

signal-to-noise ratios are attainable, sufficient to promise navigation grade performance. The

primary challenge is the control of systematic errors that arise from, for example, interactions

with walls, hyperfine interactions with the spin-polarized alkali-metal atoms, and longitudinal

spin-spin couplings between the nuclei themselves. Most of these errors arise from longitudinal

spin polarizations. We have in recent years [2] developed a new approach to NMR gyros that

produces predominantly transverse polarization of both the alkali-metal atoms and the nuclei,

by synchronous spin-exchange optical pumping. Synchronization of the alkali-metal and nuclear

spins is achieved by apply the bias magnetic fields in the form of alkali-metal 2π pulses, so that

the alkali-metal atoms experience effectively zero field, while the nuclear spins precess about the

time-averaged field. This talk will present our studies of the synchronously pumped NMR gyro.
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