
Magnets 

How do they work???



Electric Current is the Source of all Magnetism

● Electrons orbit atoms

● This angular moment generates a 
magnetic dipole moment

● This is like a tiny current loop, or a 
magnetic dipole

● There aren’t any magnetic 
monopoles...in the observable universe



Electric Current is the Source of all Magnetism

We can line up a bunch of these to 
get a macroscopic magnetic 
material 



Drawing Parallels is Dangerous

● Electric Dipoles can be split up



Drawing Parallels is Dangerous

● But magnetic dipoles cannot



Inflation in the Early Universe



How do we pick a direction?

● Right-hand rule!

● Current travels the opposite direction that 
electrons move 

● Point thumb in the direction of the current

● Fingers wrap around in the direction of 
the magnetic field

Current



Magnetic Field Loops

● Form a closed loop - they have no start/end
● Come from North, go to South



How to calculate a magnetic field

Biot-Savart Law



We don’t have to worry about that
:)
 



Magnetic Fields from Different Geometries

● Infinite Wire

● Half Infinite Wire

● Circle

● Partial Circle



Force from a Magnetic Field

Think of a point charge moving through a magnetic field 

e- v

B



Force from a Magnetic Field

The geometric interpretation

e- v

B



Why it’s cool
 



Birds can see Magnetic Fields
● Scientific studies done on Zebra Finches 

and Robins to test how birds navigate 
during migration 

● Protein in their eyes called Cry4, a 
cryptochrome (photoreceptor sensitive to 
blue light)

● Detect these fields with 
“magnetoreception” 

● Studies show that avian 
magnetoreception depends on blue light

● Cry4 is clustered in the retinas
● Robins have increased Cry4 production 

during the migration season
https://www.sciencealert.com/birds-see-magnetic-fields-cryptochrome-cry4-photoreceptor-2018

https://www.sciencealert.com/birds-see-magnetic-fields-cryptochrome-cry4-photoreceptor-2018


Putting it to Practice 



S18 Final Exam
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