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Introduction to magnetism

 The story of magnetism begins with a mineral 

called magnetite (Fe3O4), the first magnetic 

material known to man.

 Its early history is obscure, but its power of 

attracting iron was certainly known 2500 years 

ago.

 Magnetite is widely distributed. In the ancient 

world the most plentiful deposits occurred in the 

district of Magnesia, in what is now modern 

Turkey.
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Introduction to magnetism

 This north-pointing property of magnetite 

accounts for the old English word lodestone for 

this substance; it means “waystone,” because it 

pointsthe way.
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 The first truly scientific 

study of magnetism was 

made by the Englishman 

William Gilbert (1540–

1603), who published his 

classic book On the Magnet 

in 1600.



The applications of magnetic fields: 

 the magnetic recording of music and images on 

audiotape and videotape.

 CD and DVD players and computer hard drives.

 the speaker cones in headphones, TVs, 

computers, and telephones.
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What is the Magnetic Field ?

 Magnetic field, a vector field in the neighborhood 

of a magnet, electric current, or changing electric 

field, in which magnetic forces are observable. 

 Magnetic fields such as that of Earth cause 

magnetic compass needles and other permanent 

magnets to line up in the direction of the field.

 Magnetic fields force moving electrically charged 

particles in a circular or helical path. 
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What Produces a Magnetic Field?

There are two ways: 

 One way is to use moving electrically charged 

particles, such as a current in a wire, to make an 

electromagnet. 

 The other way to produce a magnetic field is by 

means of elementary particles such as electrons

because these particles have an intrinsic magnetic 

field around them.
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The Definition of B ⃗

We can then define a magnetic field B ⃗ to be a 

vector quantity that is directed along the zero-force 

axis. We can next measure the magnitude of (FB ) ⃗
when v ⃗ is directed perpendicular to that axis and 

then define the magnitude of B ⃗ in terms of that 

force magnitude:
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Finding the Magnetic Force on a Particle

This equation tells us that the magnitude of the force  

(FB ) ⃗ acting on a particle in a magnetic field is 

proportional to the charge q and speed v of the 

particle.

This equation also tells us that the magnitude of the 

force is zero if  v ⃗ and B ⃗ are either parallel 

(∅=0°) or antiparallel (∅=180°), and the force is at its 

maximum when v ⃗ and B ⃗ and are perpendicular 

to each other.
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Magnetic Field Lines:
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Example:
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Example:
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