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High magnetic fields increase the sensitivity and spectral dispersion in MR spectroscopy. However, spectral peaks are broadened in vivo at higher
field strength due to stronger susceptibility-induced effects. Strategies to minimize the spectral linewidth by optimal shimming are therefore of
critical importance. In our current 7T MR system, the shim requirements exceeded the dynamic range of the second order active shim capabilities up
to 10 times, which was overcome by a combined passive and active shim approach. Thereby, simple ferro-shim geometries were theoretically derived
and applied for shimming of regions in the visual cortex of the macaque monkey.
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DISCUSSION: It was demonstrated that even strong limitations of the active shim power can be overcome by a combination of strong passive and
high accuracy active shimming. The numerically optimized vertical loop distances for +72 shimming matched the analytical results on a sphere [3].
However, the cylinder geometry used as basic design block in this study was considered a preferable approach. Mounting of 2 pieces for X2-Y2, XY,
ZX and ZY shimming minimized the experimental effort compared to 11 pieces for ZX/ZY or 17 pieces for X2-Y2/XY shimming [3]. The optimized
volume with a side length of 6.8 cm (27% the tube diameter) covered large parts of the monkey brain and the decrease in accuracy for bigger FOVs
was moderate and depending on the shim term (data not shown). Since the optimized shim region scales with the shim tube diameter, the presented
approach is easily applicable to all subject sizes from rodents up to a human setup. The results might be of high practical relevance for high field MR
setups of limited shim power and/or shimming of body regions which inherently require very high shim fields.
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