Corrine Reynolds
Glow White

The Additive Colour Theory

Materials:

· 3 Glowsticks (1 red, 1 blue, 1 green)

· Hand mixer (or other very fast spinning gadget such as an electric drill)

· Key ring

· 2 Large elastic bands

· Black tape

Curriculum:

8-2-01 Use appropriate vocabulary related to the investigation of optics. Include: spectrum; additive theory.

8-2-04 Explain using the additive theory how colours are produced and identify applications of this theory in daily life.

Procedure:

· Attach the three glowsticks to one of the beaters of the hand mixer. Try to evenly place the glowsticks around the blades of the beater so that when spinning they form a triangle shape around the beater. I did this by screwing a key ring around the centre post of the beater, and then by attaching each glowstick to the key ring. The glowsticks I bought all had ends with plastic loops, so they were easily fastened to the key ring. 

· Use two large elastics on either side of the glowsticks to prevent them from moving up and down the length of the beater.  

· When ready to perform the experiment, follow the directions to activate the glowsticks.

· Turn on hand mixer at highest speed to spin the glowsticks and create white light.

· To show how by using the three combinations of the primary colours you can produce yellow, magenta, or cyan, attach a piece of black tape around one of the glowsticks and the resulting colour will show as a stripe amongst the white light during spinning.

Background:

White light is a combination of many colours, a continuum of wavelengths ordered into bands. There are three major bands in the visible light spectrum called the “primary” colours: red, green, and blue. When equal parts of each of the three major bands are combined you get white light. Since white light is the sum of red, green and blue, this is called the additive colour system.
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Red + Green + Blue = White

Red + Green = Yellow

Red + Blue = Magenta

Blue + Green = Cyan

Absence of colour = Black

· When two primary colours of light are added together you get a colour that is brighter than either of its components.

· By using unequal amounts of red, green, and blue light you can create any colour of the spectrum of visible light.

Discrepancy:

Most students would be very familiar with mixing colours using paint or food colouring (mixing red and yellow to get orange, blue and yellow to get green, or all colours to get black). When asked to predict the colour created by mixing any of the primary colours of light, most students would suggest darker colours rather than brighter colours as the product. Since white is usually seen as an absence of colour, the idea that three colours mix to create white would be confusing to most students.

