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What is a magnetic field?

What is Needed

· A plastic soda bottle

· A plastic test tube or clear (acrylic) tubing that fits into the mouth of the bottle and is about 75% as long as the bottle is tall

· A cow magnet or any other cylindrical magnet.  You may also use a stack of button magnets

· Masking tape

· Iron filings

What to Do

Remove the label from the soda bottle.  Fill the bottle about one-fifth full of iron filings.  Wrap the top of the test tube with making tape, if needed, to ensure that it fits snugly into the mouth of the bottle, making certain you can put the bottle cap back on.  It should plug the bottle opening completely.  After you put the iron filings into the bottle, place the tube in place into the mouth of the bottle.

Slide the cylindrical magnet into the test tube and put the bottle cap back on.  Turn the bottle on its side and rotate it.  Watch what happens to the iron filings.  They will form a three-dimensional pattern that traces the magnetic field of the magnet..  

What is Happening?

Each atom in a piece of iron is a magnet.  As such, it has a north and a south pole. However, most pieces of iron are not magnetic; their north and south poles are not lined up, but rather are randomly arranged.

When you bring a magnet near a piece of iron, the iron-atom magnets line up with the applied magnetic field, and the north poles of the iron atoms all point in the same direction.  Because the iron atoms line up, the piece of iron becomes a magnet and is attracted to the original magnet.

