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Parallel RF transmission for MRI originates from two formerly developed techniques, multi-

dimensional RF pulses [1,2] and parallel imaging [3,4]. Multi-dimensional RF pulses enable 

RF excitation patterns with arbitrary spatial-spectral shapes. Parallel imaging utilizes multiple 

RF receive coils to shorten the trajectory in the acquisition k-space, and thus, the duration of 

MR acquisitions. Combining these two techniques, parallel RF transmission utilizes multiple 

RF transmit coils to shorten the trajectory in the transmission k-space, and thus, the duration 

of multi-dimensional RF pulses [5-7]. The resulting acceleration broadens the range of 

possible applications of multi-dimensional RF pulses, particularly the compensation of signal 

inhomogeneities at high main field strengths [8,9]. Other applications are given by, e.g., 

exploring the spectral dimension of RF pulses (see, e.g., [10]). 

Basically, parallel RF transmission is described by a linear inverse problem [5-7]. Different 

regularization techniques are employed, which are related to RF power, and thus, to patient 

safety (see, e.g., [11,12]). However, parallel RF transmission also comprises various non-

linear aspects, e.g., via the simultaneous optimization of RF pulses and k-space trajectory [13] 

or employing large flip angles [2,14]. 
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