SPH4U: Physics, Grade 12, University Preparation

Unit 4: The Wave Nature of Light
Activity 3: Thin Film Lab
Thin Film Lab 

Complete the following questions while working through the Thin Film Lab.

Go through the introduction in the Unit 4 Thin Film Lab where you will be shown the experimental set up. Your goal is to use the tools at your disposal to study how indexes of refraction, film thickness, and wavelength affect the interference pattern produced. You are to investigate the following scenarios:

A) For a particular material and thickness, change the wavelength to determine how it affects the interference produced.

B) For a particular material and wavelength, change the thickness to determine how it affects the interference produced.

C) For a set thickness and wavelength, change the materials involved to determine how the indexes of refraction affect the interference produced.

For all of your experiments, you should record the reflection phase shifts at each surface and the path difference phase shift.

1. Write out a purpose for each scenario, and develop a method to test your purpose using the materials at your disposal. 

2. Make a hypothesis.

3. Perform each experiment and record your results. 

4. Compare your hypotheses to your results, discuss, and answer any related analysis questions.

5. For each scenario, choose one set of values and perform calculations to verify your results.

6. Summarize your conclusions.

Analysis Questions

A1. 
What would happen if white light were incident on your experimental setup?

A2.
Could you use the result from A1 to determine the thickness of the film if you did not know what it was? Why?

B1. 
What would happen if white light was incident on your experimental setup


as you varied the thickness? Explain why this would happen.

B2. 
Would your results in B1 be different as the thickness was increased as 


opposed to decreased? Explain why.

C1.
Describe any differences in the interference pattern that you would see if you were under water looking up at an oil slick instead of in the air looking down. Explain why this would occur. Be sure to consider phase shifts, wavelength, and path difference.

C2.
Would any interference occur if there are only two layers? Why? Would any interference occur if there were more than three layers? 

