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Abstract: 

A study in Magnetic Resonance Imaging (MRI) usually consists of a cyclic change between excitation 
and measurement. The talk focuses on the optimization of the excitation process in order to reduce 
the scanning times in MRI. A single excitation leads to a time optimal control problem for the 
underlying Bloch equation describing the nuclear magnetization.  
It is a bilinear control problem with state-constraints describing a proper excitation profile. 
The problem is highly nonconvex and possesses a possibly infinite number of local minimizers with 
varying objective values. A bilevel method with a new globalization technique and based on a 
semismooth quasi-Newton method is proposed. The method is tested in numerical experiments. 


