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Atomic Magnetometry: Applications in Low
Field NMR and Battery Diagnostics

George Kurian K K

Atomic magnetometers have been used for detecting NMR
signals in zero magnetic field. In the absence of an external
magnetic field, the Zeeman interaction and chemical shift
are zero, and only the internal interactions dominate. So,
zero-field NMR gives spectra in which the positions of peaks
depend mainly on internal interactions. My talk will cover
our progress in measuring NMR signals in the ZULF (zero
to ultra-low field) regime. It will describe our efforts to
measure the J spectra in zero fields. We achieved a
sensitivity of less than 10 pT by using our atomic
magnetometer with a bandwidth of 22 kHz and a dynamic
range that allows us to use the magnetometer even in the
earth's magnetic field. Our goal is to measure NMR signals
in zero field from a powdered solid sample, which
necessitates an atomic magnetometer with a bandwidth in
kHz. 1 will also mention our progress in measuring
magnetic fields from batteries for in-situ diagnosis using an
atomic magnetometer.
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