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Description 
 
MRI hardware has advanced greatly, now enabling high and ultra-
high field imaging, with field strengths up to 10T. However, at higher 
field strengths, the lengths of transmitted RF pulse wavelengths 
approach the dimensions of the human body. This results in wave 
interference and transmit magnetic field (B1

+) imperfections become 
more prominent. This leads to signal drop-out in the images and 
cannot be easily accounted for in conventional scanners.  
In this project, we develop a new approach to correct for these field 
inhomogeneities. We design actively switchable matrix of special 
materials to locally manipulate the B1+ field. We utilize materials with 
very high relative permittivity, and couple them in various ways to get 
the desired result. 

 

Steps & Goals 
▪ Familiarize with MRI basics and why homogeneous fields are 

important, test the current device prototype 
▪ Run EM simulations and design a next generation device 
▪ 3D print and assemble the device 
▪ Acquire experimental data to verify simulations 
▪ Incorporate remote switching 
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