Make and Read Secret Messages! 
A Fun Optics Lesson about Light and Color.
Objective
The student will construct and observe colored writing and designs viewed through color filters. The lesson will demonstrate the transmission and separation of color by filters.
Theory
A transparent piece of glass transmits all wavelengths of light, and an opaque object will transmit no light at all. A red filter transmits red, a blue filter transmits blue, and a yellow filter transmits yellow.  
In transmitting only one color, the filter also blocks out all others. In looking through a red filter, you see a red object is red, a white object is also red, and other colors appear dark because their light is not transmitted or seen through the filter. Filters are used to isolate a particular color or wavelength to change the visibility of the image.
Materials
· white paper

· highlighter or pastel magic markers, at least three colors such as red/pink, green or blue, and yellow
· transparent plastic color filters or cellophane wrap in colors similar to the markers
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Procedures
Write a message on the paper with the green marker. Use the other color markers to make a mosaic pattern or extra lettering over the writing to camouflage or disguise it. Now look through the red filter at the message. The green lettering will be darker and distinctly visible against the jumbled color pattern. (see illustration below)
Draw a spaceship with the green marker. Draw a nebula or asteroid field around and over it with other colors. Now use your red filter to find the spaceship. What color filter helps you see the asteroids?
Draw a round rock with the green marker. Imagine this is the head of a comet, and draw a short fan tail in red and a long dust tail in yellow. Now look at it with the different filters to examine the structure just like astronomers do with real comet pictures.
Draw a circle to be a planet and draw on with the green marker surface features like mountain ranges, craters and valleys. Now use the other colors to add clouds and swirling weather over the surface. Use the filters to explore the properties of your planet.

[image: image1.jpg]q
m e

£
-




  [image: image2.jpg]



the unfiltered message with all colors….
shows the green ink dark with a red filter
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Questions and Conclusions

1. When you viewed the designs without a filter, what did you see?

2. What did you see when you looked at your design with each colored filter?

3. What did you see when you used two different filters together?

4. Why did you see different things with each different filter?

5. Exchange designs with another person and read their secret message.

6. How do sunglasses change the colors of what you see outside?
More, on the Web…
A cool interactive lesson on filters is at:
http://micro.magnet.fsu.edu/primer/java/scienceopticsu/primarycolors/colorfilters/index.html
The NASA educator's guide Optics contains activities for grades K-12 in Science and Math. It has color and light activities using lenses, prisms, kaleidoscopes, periscopes, and this lesson on hidden messages. See it at:
http://spacelink.nasa.gov/products/Optics
