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 The Frequency and Wavelength of Light 

The wave properties of light are responsible for effects like the rainbow and the iridescent colors in soap
bubbles. This Investigation will take a close look at the diffraction grating and use its properties to measure
the wavelength of light.

A  Breaking light apart
Most of the light we see is made of a mixture of different colors.
The diffraction grating glasses can separate the different colors. If
you look at a bright light through the diffraction grating glasses,
you see rainbows on all sides. Technically, the rainbows are called
a spectrum. A spectrum shows what different colors of light make
up a particular sample of light.
Sketch your observations of 1-5 with colored pencils in Table 1.

1. Look at the red LED through the diffraction glasses.
2. Look at the blue LED through the diffraction glasses.
3. Look at the green LED through the diffraction glasses.
4. Unscrew the color filter from one of the color LEDs. Look through the diffraction glasses at the 

light produced by the white LED and record your observations in the table.
5. Shine the red laser onto the screen. Look at the spot on the screen through the diffraction glasses.

�Safety Note: DO NOT LOOK DIRECTLY AT THE LASER BEAM.

Question for this Investigation:
How is the color of light related to its wavelength?

Materials
• Light and optics kit 
• Metric tape measure or 

ruler

• Light colored construction 
paper

• Colored pencils

• 2 Thumbtacks per group
• Spectrometer

Table 1: Examining light sources
Red LED Green LED Blue LED

White LED Red laser spot
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24AB Thinking about what you observed
  a. Describe the similarities and differences you observed in the spectra from the 

red, blue, and green LEDs.

  b. Describe what you saw looking at the white LED. Compare the spectrum from the white LED with the 
spectra from red, green, and blue.

  c. Describe the spectrum you saw looking through the diffraction grating glasses at the spot made by the 
red laser on the screen. How is the spectrum of the red laser different from the spectrum of the red 
LED? 

  d. Based on your observations, explain how the colored filters transform the white light of the LEDs 
inside the lamps into red, green, and blue.

C The spectrometer
A spectrometer is an instrument that is designed around a
diffraction grating. The spectrometer allows you to measure the
wavelength of light of different colors.

1. Use the spectrometer to look at red, green, and blue lights. 
Use Table 2 to record the range of wavelengths you see.

2. Shine the red laser on a white piece of paper. Look at the 
spot it makes with the spectrometer. Record the range of 
wavelengths you see.

3. Look at a fluorescent light bulb with the spectrometer. 
What range of wavelengths do you see? You will probably 
see two bright yellow lines in the spectrum from the 
fluorescent bulb. The yellow lines are the signature of the 
element mercury and come from the mercury vapor in the 
bulbs.

Table 2: Spectrometer observations

D Thinking about what  you observed
  a. What range of wavelengths is visible light? Express your answer in meters.

  b. Research the thickness of an average human hair. How many wavelengths of red laser light fit in the 
width of a hair?

  c. Give a brief explanation of the colored lines in the spectrum of the fluorescent bulb.

Apparent color Observed range of 
wavelengths

Appearance of lines?
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