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shimming system is removed from the coils and transferred to 
the current controlling electronics. The current paths do not 
require cross-over points, and groups of parallel wires are 
arranged such that the wire groups have axes with different 
directional orientations. By deploying such shim wire groups 
in differently oriented axial directions, a compact shimming 
apparatus is provided for generating a controllable corrective 
magnetic field for adjusting a main original field, such as to 
enhance the homogeneity of the main field. 

24 Claims, 21 Drawing Sheets 

  



U.S. Patent Mar. 15, 2016 Sheet 1 of 21 US 9,285,441 B1 

10 

12 J 

18 

20 14 

FIG. 2 
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FIG. 10 
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an electrical controller, connected electrically to the wires 
in each group, for regulating a current in each of the 
wires in the group; 

wherein the first ends of the wires in each of the groups are 
separately connected electrically with the controller such that 5 
electrical current in each wire in the group may be indepen 
dently regulated by the controller; and 
wherein the groups of wires are arranged in the substrate 
structure in a plurality of different spatial orientations, with 
the principal axis of any one group defining an angle of 10 
approximately 180°/N with the principal axis of a second 
group most closely aligned with the one group, wherein the 
electrical connections are disposed on more than two edges of 
the substrate structure. 
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