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Superconducting and air-coil 
magnets:

In=I.cos(nφ)
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How sin/cos coils work?
• By the nature of cylindrical system, it is natural that angular harmonics of current will 

excite the same harmonic in magnetic field

• Outside the coil the field satisfied equations in vacuum and we already know solutions

• Which mist be finite inside and outside the coil

• And using continuity equation for radial component  and integral equation for the angular 
component we can connect to the current in the coil.    
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How sin/cos coils work?
• Infinitesimally small contour around the piece of the coil 

• You have to solve this in your homework…  
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Sin/Cos coils inside the magnetic yoke
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