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1. Vary current (range 0.4A to about 2.0A) in toroidal inductor by changing resistance of 
variable resistor.   

2. Use Hall Probe and datalogger to measure magnetic flux density B in air gap. 
3. Plot magnetic flux density (in T) vs current (in A). Use the graph to calculate the relative 

permeability m of the iron core. 

Iron core 

Magnetic flux density of 
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Ampère’s Theorem:  

André-Marie Ampère 
(1775-1836) 

loop
d NI  H l

Magnetic field strength inside 
torus is tangential to circular loop 

 2inside gapH r d H d NI    if gap is small 

2d r

Magnetic flux density B is continuous perpendicular 
to the iron, air boundary. (Maxwell Equation result). 
 
Hence:  
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Permeability of free space 
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In many literature 
sources m is quoted 
as being about 1,000. 
 
So the ring metal is  
probably not pure iron! 

Current raised then lowered to investigate 
hysteresis  - only very marginal in this experiment. 


