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Read the lab manual introduction for Helmholtz Coils.1 In 1819 Hans Christian Ørsted 
discovered that a current-carrying wire produces a magnetic field. The magnetic field 
lines are concentric circles around the wire that are in the direction that your fingers coil 
if you point your thumb in the direction of the current when using the right hand rule. 
Wires that are in coils also produce magnetic fields. In this case your right hand fingers 
curl in the direction of the current around the coils and your thumb points in the direction 
of the magnetic field along the axis of the center of the coil. Often two coils are used to 
produce a nearly uniform magnetic field between the coils. This type of arrangement is 
called a Helmholtz coil.  

 

In the Helmholtz Coils lab you will measure the magnetic field along the axis that goes 
through both centers of the coils as a function of the distance from the coils as shown in 
Figure 1. In the first case, the current in each coil will be in the same direction. In the 
second case, the current in each coil will be in opposite directions. Lastly, you will 
measure the magnetic field along the axis that goes between the two coils as shown in 
Figure 2 (You will rotate the coils by 90°). You will compare the first measurement 
(additive currents along the axis that goes through the center of each coil) to the 
theoretical magnetic field that you calculate using Equation (25) in the lab manual which 
is derived from the Biot-Savart Law.1 You will compare the second measurement 
(opposing currents along the axis that goes through the center of each coil) to the 
theoretical magnetic field that you find in Question #1 below. The third measurement will 
show you that your magnetic field is not large outside of the coils. 



 
Figure 1. Helmholtz coil with magnetic field sensor ready to measure the magnetic field along the axis 

that goes through the center of both coils (axially). 

 

 
Figure 2. Helmholtz coil with magnetic field sensor ready to measure the magnetic field along the axis 

that goes between the coils (transverse). 

 



Note, when you make your measurements, you may need to change the sign of the 
measured magnetic field to compare to the theoretical calculations depending on the 
direction of your current in the coil (Magnetic field direction is just flipped for the 
opposite current direction. Use your right hand rule and think this through.). 

 

Questions: 

1. What is the equation for the total magnetic field B if the second coil has the 
current running in the opposite direction as described in the derivation in 
Equation (25)? 
 

2. Create an Excel sheet and graph as described in #1-#8 of the Theoretical 
Computation section of the lab manual.1 Do your graphs make sense based on 
what you know about adding the magnetic fields from each coil? 
 

Key Points to Remember during Lab: 

1. Center your sensor within the coil.  
2. Make sure your settings on the sensor are correct and that your coils are in the 

proper orientation. 
3. Make sure that you use scientific notation and enough significant figures. 
4. Instead of performing a coordinate transformation, you can center your coils on a 

cm line (mine was at 4 cm). Then position your sensor in the center of the coils 
so that it lines up with that cm line. Then read the position of the Newport base 
carrier that you will move along the rail to make your measurements (mine was at 
49 cm). You can call this position zero, and increment your measurements up by 
1 cm until you reach the 88 cm mark on the rail. 
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