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Abstract

In high static field magnetic resonance imaging(MRI) systems, B, fields of 7 T and 9.4 T, the impressed RF field

shows larger inhomogeneity than in clinical MRI systems with By fields of 1.5 T and 3.0 T. In multi-channel RF coils,

the magnitude and phase of the input to each coil element can be controlled independently to reduce the non-uniformity

of the impressed RF B; field. The convex optimization technique has been used to obtain the optimum excitation

parameters with iterative solutions for homogeneity in a selected ROI(Region of Interest). To demonstrate the technique,

the multichannel transmission line coil was modeled together with a human head phantom at 400 MHz for the 9.4

T MRI system and B;" fields are obtained. In this paper, all the optimized B," in each isolated ROIs are combined

to achieve significantly improved homogeneity over the entire field of view. The simulation results for 9.4 T MRI

systems are discussed in detail.
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Fig. 1. TEM head coil.
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minimize max|B,’,w|, s € Suppression Region

subject to B,".w=1,c € Center of Target (1)
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Table 1. Comparison for the values(Standard deviation,
mean value, homogeneity error) over the who-
le region.

Fig. Fig. Fig. | Fig. | Fig.
30 | 3 | M) | 31 | 30)

Standard

Deviation 0.1852 | 0.1171 | 0.0981 | 0.0711 | 0.0598
(SD) of B,

Mean value 0.7401 | 0.8188 | 0.8507 | 0.8640 | 0.8695
(MV) of B | ' ' ' '
Homogeneity
errot[%] 250/‘02 14(1)/31 110/‘54 8.23 % |6.88 %
=SD/MV ! ! !
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