O-29 PARABOLAS (IMAGE MIRAGE)
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Question Card:

Look for the ring in the opening. When seen, place your finger in the ring.

Materials:

Optic Mirage -- M72,381 Edmund Scientific $42.95


Can sometimes find in local science stores for $29.95

Introductory Statements:

This is a fascinating piece of apparatus that attracts kids from 3 to 93. An object is placed on the bottom 9 inch parabolic mirror. A second parabolic mirror is place upside down on top of the first mirror. 

Procedure:

1.
Place an object such as a plastic cylinder of PVC pipe on the bottom parabolic mirror.

2.
Place the top mirror over the bottom mirror.

3.
Look at the apparatus from a slight distance. You should see the plastic cylinder.

4.
Try to place your finger through the cylinder. What happens.

5.
Fingers tend to be placed on the bottom surface of the mirror. Placing a clear piece of plastic over the opening will keep fingers from scratching the bottom.

Results:

What one sees at the opening of the top mirror is the image of the object placed on the bottom mirror. To accomplish this, the curvature of each mirror must be such that the focal length of each is just the distance from the surface of the bottom mirror to the surface of the top mirror (if it was there). Thus light coming through the hole in the top mirror strikes the object and is reflected. One such ray that strikes the top mirror is reflected straight down and strikes the bottom mirror. This is due to the fact that the light from the object originates at the principle focus of the top mirror and thus is reflected parallel to the principle axis. This light ray is traveling parallel to the principle axis of the bottom mirror and is thus reflected to its principle focus (focal point). As this happens to all rays that leave the same point of the object, an image of that point is located where the rays cross. Rays of light are reflected from all points of the object and repeat the double reflection process. They too cross at the opening of the top mirror. Thus an image of the object is located there.

Optional Activity

1.
You might place coins in the apparatus and ask the people to touch one of them. Or you might place an actual ring in the apparatus.

2.
Can the image of the object seen in this apparatus be photographed? Try it and see.
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