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3.16.2.1: Currents Cause Magnetic Fields
Out of the some  elements known in the world, three are special. Cobalt, nickel and iron have a special arrangement of electrons
that causes them to have a magnetic field. All permanent magnets are composed of one or a combination of these metals. Magnetic
fields are measured in either tesla, , or gauss, where .

The magnetic field of individual cobalt, nickel or iron will tend to line up with each other over limited regions called domains. As a
result of this alignment the magnetic field due to all the atoms in a particular domain points in one direction. If the domains line up
with each other in a piece of metal you have a magnet; if the domains do not line up the magnetic field cancels and the piece of
metal is not a magnet, although the individual atoms still cause each domain to have a magnetic field. One way to destroy the
magnetic field of a magnet is to drop it or heat it so that the domains reorient in such a way that the total field is zero.

Technology would be very limited if the only way to get a magnetic field was from one of the three special metals. Fortunately we
can arrange a current flow of electrons in a special way so that we can mimic the magnetic field found naturally in these three
elements. All currents create magnetic fields but when the arrangement of the current is specifically for the purpose of making a
magnetic field we call it an electromagnet. Electromagnets can create exactly the same magnetic fields found in permanent
magnets but have the added advantage that they can be turned off or reversed by turning off or reversing the current flow through
them.

This page titled 3.16.2.1: Currents Cause Magnetic Fields is shared under a CC BY-NC-SA license and was authored, remixed, and/or curated by
Kyle Forinash and Wolfgang Christian.
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