3-Dimensional (3-D) Magnetic Field Visualizer
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Figure 1.4 Visualizing the 3D magnetic field around a cow magnet using a 3D magnetic field visualizer made with simple materials (a), and purchased commercially (b).
Hawaii State Science Standard 8.2: Describe how scale and mathematical models can be used to support and explain scientific data. (It is difficult to see and understand what the Earth’s magnetosphere looks like. This model allows a student to see ‘invisible’ magnetic forces through the attraction of iron filings to a magnet)
Hawaii State Science Standard 8.5: Describe how changes in the physical environment affect the survival of organisms (The magnetosphere allows life to thrive on Earth because without a magnetosphere the charged particles produced by the Sun would soon kill most life on the Earth.)
To construct your visualizer

· Obtain a clear plastic or glass bottle, small/medium sized (i.e. a 20 oz. soda or water bottle). Clear away any labels on the bottle.

· Cut a manila folder, transparency, or tag board so that you can roll it up tightly into a tube about the diameter of your cow magnet and a length slightly longer than your bottle. Tape the tube to keep it rolled up.

· Seal one end of the tube with tape and stuff some paper into that end from the open end so that when you insert the cow magnet into the tube it will not go all the way to the bottom of the tube.

· Pour some iron filings into the bottle; enough to coat the bottom with a layer ¼ inch thick should be fine.

· Insert the tube into the bottle and use paper and tape to seal up the bottle opening around the tube.

· Have students hypothesize the shape of the field. Students can draw what they think it will look like on the activity guide.

· Drop your cow magnet into the tube. Use a pencil to hold it in place and then shake the bottle. The iron filings will then stick to the outside of the tube and take the form of the magnetic field surrounding the magnet. 
To deconstruct your visualizer

· Remove the cow magnet by turning the bottle over and shaking it out (it will resist as the magnetic force of the filings will act to hold it in). Or you can fish it out of the tube by tying a string to a large paper clip and dropping it down into the tube and then pulling the magnet out. It’s a neat effect to watch the filings be dragged up the tube until the magnet disappears and the filings drop away like dust.
 

An optional method of viewing the 3-D field of force surrounding a magnet is to fill a bottle with mineral oil and a couple of table spoons of iron filings. Seal the bottle and shake it up. As the filings begin settling place a magnet (the stronger the better, and cow magnets are stronger than bar magnets of the same size generally) against the side of the bottle. Hold the bottle up to the light and you will see the filings moving along the magnetic lines of force. You should be able to see full loops of force from one pole to the other. If you have a horseshoe magnet (a bar magnet that has been bent into the shape of a horseshoe such that both poles are near each other) it can yield the most dramatic demonstration of the magnetic loops.

Activity taken directly from the website: 

Exploring Magnetism, http://cse.ssl.berkeley.edu/SEGwayed/lessons/exploring_magnetism/exploring_magnetism/s1.html#act2, February 20, 1012
