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How do we see color?

eVl e |
All the colors of visible light can be created artificially using a combination of three primary colors: red, blue, and green. Y ou will use
awhitelight source and color filtersto discover what happens when you mix different colors of light. Y ouwill asolearn how thosefilters
work. Most of thelight we seeis made of amixture of different colors. Diffraction grating glasses can separate out those different colors.
If you look at abright light through the diffraction grating glasses, you see rainbows on al sides. The rainbows spread out all the colors
that are present in the light coming through the bright spot in the center. Technically, the rainbows are called a spectrum. A spectrum

showsthe different colors of light make up aparticular ssmpleof light. Inthisinvestigation, you will: show that white light can be made
from red, green, and blue light; and explain the colors we see in terms of subtracting colors from white light.

MATERIALS (per group)

Diffraction glasses; Flashlight holders; Flashlights with red, green, and blue filters; Laser flashlight; Lens with light blue holder.

PROCEDURE

1. Slide dl three flashlights and their colored filters into their own holders. Connect the red and green
flashlights by sliding their holders together using therail and slot connectors on the side. Place the blue
flashlight on top of the red and green lights, making a small pyramid stack. Set the blue light on top of
the other two with the holder onitsside, so therail onthe holder fitsin the small groove created between
the holders of the red and green lights.

2. Setthelight bluelensjust infront of the lights so they shinethrough it. Place the lens so the slotted side
isfacing up. Thiswill increase the visibility of the color mixing. Set the white box that the Optics with
Light & Color kit comesin on the opposite side of the lens from the lights. Fold the top of the box over
to shade the area where the three colored lights will shine on the side of the box.
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3. Turntheflashlights on. Slowly move the lens away from the lights and toward the box until you see the 4
three spots of color (red-green-blue) overlap on the box.

4.  Inthetable on the next page record the color you see when you mix red and green light, the color Rainbow
you see when you mix green and bluelight, the color you see when you mix blue and red light, and (spectrum)
the color you see when all three colors of light are equally mixed. ‘ ’

5. Look at each different colored flashlight (red, green, and blue) through diffraction grating glasses. ~ '. L B
Be sureto observe one at atime. Note which colors you see, and their relative intensity and record Bright sgot
your observations in the data table on the next page. Place an asterisk (*) by the brightest color.



6. Takethefilter cap off of oneof theflashlights. Look through the diffraction glasses at thelight produced

by the white LED and record your observations in the table below.

7.  Shinethered laser onto the box. CAuTION: Do NOT look directly at the laser beam. Look at the spot on
the box through the diffraction glasses and record your observations in the table below.
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Mixing primary colors of light

LED color combination

Color you see

Red + Green

Green + Blue

Blue + Red

Red + Green + Blue

Diffraction Pattern

Color of light Colors you see
Red
Green
Blue
White
Red laser

CONC 1 (S ON S

1. Describethesimilaritiesand differencesyou observedinthe spectrafromthewhite, red, blue, and green LEDs.

2. Describethe spectrum you saw [ooking through the diffraction grating glasses at the spot made by thered laser

on the screen. How is it different from the spectrum of thered LED?

3. Based on your observations, explain how the colored filters transform the white light of the LEDs inside the

lamps into red, green, and blue.




