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\noindent The Cosmic Axion Spin Precession Experiment (CASPEr) aims to detect axion-like particles (ALPs)
using nuclear magnetic resonance (NMR)\cite{PhysRevD.88.035023}. ALPs are candidates for a light dark
matter content of our universe. The CASPEr-Gradient Low-Field setup will probe the effect of local ALP back-
ground field gradients on the nuclear spins of hyperpolarized 129Xe atoms, which would drive a precession
of the sample spin axes around a leading magnetic field\cite{arXiv:1711.08999v3}.
\medskip\\
The NMR signal is picked up by highly sensitive Superconducting Quantum Interference Devices (SQUIDs),
test measurements of pulsed NMR have been made with thermally polarized liquid methanol samples.
\medskip\\
Maximum homogeneity of the leading field in the sample region is required in order to improve the signal-to-
noise ratio and reach the necessary precision to resolve ALP signals. To this end, eight independent “shim”
magnets are deployed around the main magnet to counteract field inhomogeneities. With automated opti-
mization of the shim fields for each measurement run, we achieve a reduction of NMR signal line width from
approximately 1000 ppm to 10 ppmwithin 50 iterations, which is more efficient than a brute-force approach.
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