
Laser Saber
Introduction

One behavior of light is refraction.  In this lab, you'll observe refraction in different mediums.  ("Medium" is another name for the substance that light is traveling through.)

Density is a measure of mass per unit of volume.  When layering substances, the higher densities will be on the bottom and lower densities will be on the top. 

In this lab you will compare the path of a laser light beam through substances of different densities.

Materials

laser level

water

250 m beaker

red food coloring 

oil


acetone

powdered creamer
stirrer

Procedure

1. Put 100 ml of water in the beaker.

2.  Add 3 drops red food coloring to the water.

3.  Sprinkle in a pinch of powdered coffee creamer.  Do not put in so much that you can’t see through the liquid.

4.  Pour in a small amount of acetone.

5.  Add 100 ml of oil to the beaker so that the total volume is 200 ml.

6.  Turn the laser level on and shine it through the layers from the top down.  Keep the laser line close to the side of the beaker

7.  Line up  the laser light with the first graduation on the beaker.

8.  Using the level, make sure your laser beam is perpendicular to the level of the liquid.

9.  Observe the line of the laser pointer along the graduations on the beaker.  Record what you see.  Make a drawing.

Questions

1.  When looking from the top down, what does the laser light seem to do?

2.  When looking from the side, what does the laser light seem to do?

3.  Rank the substances in order of greatest density to least density.  (Hint: Stir the materials in the beaker and observe what happens.)

4.  How could density affect an astronomer trying to make observations?

Conclusion

What can you say about light going through different mediums?  Use evidence from your lab to back up your statement. 

Teacher Notes:  Laser Saber

Introduction

One behavior of light is refraction.  In this lab, you'll observe refraction in different mediums.  ("Medium" is another name for the substance that light is traveling through.)

A quantitative measurement for refraction is the index of refraction.  This is when you compare light in your medium vs. light in a vacuum.  The index of refraction specifically looks at the velocity of light in your medium vs. in a vacuum.

Density is a measure of mass per unit of volume.  When layering substances, the higher densities will be on the bottom and lower densities will be on the top. 

Index of refraction usually increases as the density increases, but it is not a direct relation. 

In this lab you will compare the path of a laser light beam through substances of different densities.

Materials

laser level

water

250 m beaker

red food coloring 

oil

acetone

powdered creamer

stirrer

Procedure

1.  Put 100 ml of water in the beaker.

2.  Add 3 drops red food coloring to the water.

3.  Sprinkle in a pinch of powdered coffee creamer.  Do not put in so much that you can’t see through the liquid

4.  Add 100 ml of oil to the beaker so that the total volume is 200 ml.

5.  Pour in a small amount of acetone.  The purpose of the acetone is to better define the layer between the water and oil.  It will not come out as a separate layer.  Less than 5 ml is enough.

6.  Turn the laser level on and shine it through the layers from the top down.  Keep the laser line close to the side of the beaker

7.  Line up the laser light with the first graduation on the beaker.  Make sure students do not point the laser light in someone’s eye!

8.  Using the level, make sure your laser beam is perpendicular to the level of the liquid.

9.  Observe the line of the laser pointer along the graduations on the beaker.  Record what you see.  Make a drawing.

Questions

1.  When looking from the top down, what does the laser light seem to do?

The laser light does not appear to make a straight line down to the bottom of the beaker.  It strays slightly, as can be seen by watching the graduations along the side of the beaker.

2.  When looking from the side, what does the laser light seem to do?

The laser light seems to bend differently (at different angles) as it progresses through the layers.

3.  Rank the substances in order of greatest density to least density. (Hint: Stir the materials in the beaker and observe what happens.)

Water with the creamer is the densest of these mediums.  Oil is the least dense – it rises to the top.

4.  How could density affect an astronomer trying to make observations?

Air at different altitudes and mixtures of different water vapor cause "cells" that rapidly change.  Light from space is refracted in different ways by these cells and the image appears blurry. 
Conclusion

What can you say about light going through different mediums?  Use evidence from your lab to back up your statement.

Light is bent differently in mediums with different indices of refraction.
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