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Fig. 1. Effects of phase shift and signal reduc-
tion originated by Bo inhomogeneity. Gradation
in the square represents degree of the in-
homogeneity in a voxel and arrows colored with
black, dark gray and light gray denote original
signal, measured signal and dispersed spins at
the measurement, respectively. If Bo inhomo-
geneity is small in the voxel (left), phase shift
of the measured signal is occurred but signal
reduction is small. In contrast, signal is reduced
largely with large inhomogeneity (right).
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Fig. 3. Standing wave produced by collision of
two waves whose speed, wave length and am-
plitude are the same.
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Fig. 4. The envelope curves (left) of high- (solid line) and low-SAR (dotted line) RF pulses and
the square of the curves (right) whose area is proportional to SAR. The shape of each envelope
is same but, on the high-SAR RF pulse, the duration is half and the amplitude is twice comparing
with the other pulse. Because the area of envelopes of the pulses are same, the flip angles also are
same. But SAR is two times larger on the high-SAR RF pulse.
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Fig. 5. T1 weighted images obtained with single-(left column) or multi-slice (right column) SE
sequence on 3T (upper row) or 1.5T (lower row) scanner. Although gray/white matter contrast
is worst with multi-slice imaging on 3T, it is best with single-slice on the same scanner.
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At the end of 2007, more than 100 3-tesla magnetic resonance (MR) imaging scanners were in use
in Japan and replacing 1.5T scanners for standard imaging of the central nervous system. Three-tesla
scanners have better signal-to-noise ratio, higher contrast on T>* weighted images, and clearer peak
separation in MR spectroscopy, but suffer from large Bo and B: inhomogeneity, limitation of flip angle
resulting from large specific absorption rate (SAR), and other problems. We explain these properties
from the point of view of MR physics and offer hints to accomplish high-quality imaging on a 3T scan-

ner.
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