Teacher Instructions

 Student prerequisite knowledge:

· Students have seen discharge tubes in class

· Students have looked in spectroscopes at discharge sources 

· Students have studied the Bohr model of the atom

Student Instructions for Neon and Other Discharge Lamps

Introduction to Spectroscopes

Learning Goals:

· Explain how a neon sign lights up

· Use knowledge of atoms to explain why different neon signs are different colors

· Relate what is seen in a spectroscope to what is physically happening.

· Describe the differences between incandescent and neon light bulbs.

Predict: Why do common light bulbs shine “yellow light” while neon lights can shine light of many colors? 

Predict: Why are some “neon” lights pink while others are green?

1. Look at the pictures of the actual discharge lamps and neon lights. What makes “neon” lights different colors?

2. Fire single electrons at the hydrogen gas atom. What is produced? (use the legend)

3. Using what you know about the structure of an atom, explain why this particle is given off by the gas atom.

4. Send continuous electrons to collide with the gas atom for several minutes. Feel free to view “Multiple Atoms.” What colors of photons are given off? Which color is given off most? 

5. Change the atom type to mercury. Send continuous electrons to collide with the gas atom for several minutes. What colors of photons are given off? Which color is given off most?

6. Change the atom type to neon. Send continuous electrons to collide with the gas atom for several minutes. What colors of photons are given off? Which color is given off most?

7. Look back at the pictures of actual discharge lamps. How are the photons given off by the gas atom related to the color of the lamp?

Spectroscopes

1. Turn the “spectrometer” on under options

2. Based on the simulation of a spectrometer, what do you see physically see when you look into a spectroscope?

3. How is what you see in a spectroscope related to what you see when you look at a “neon” light?

Conclusion:

Why do common light bulbs shine “yellow light” while neon lights can shine light of many colors? Is there a difference in how the bulbs are made?

Why are some “neon” lights pink while others are green?

Can “neon” light of any color be produced? How do you know?

Why have there been quotes around the word neon when it is being used to describe light?

Examine the fluorescent lights in your classroom. Are these similar to incandescent (regular) light bulbs or “neon” light bulbs? How do you know?

Fluorescent light is often described as “harsh” and “uncomfortable.” Why do schools and other large institutions primarily use fluorescent lights? (predict based on what you know about how they work)

