OPTI 502L –Fundamentals of Applied Optics Lab 

Lab #3 – Thin lenses and alignment

In this lab you will learn

· Measurement of focal lengths of thin lenses

· Measurement of angular deviation with an autocollimator

· Basic alignment techniques using reflected laser spots

Preparation:

Review chapter 2 of Smith, Modern Optical Engineering, 
Read supplemental material in reading room (feel free to copy this)

Notes from Creath OPTI 513 Chap. 2.

Application notes for autocollimator 

Thin lens properties

1) Determine the focal length of a positive thin lens using the following methods:

Geneva gauge or spherometer 

Measurement of object and image distances

Autocollimation

Reciprocal magnification

Focometer

Describe each method in your lab notebook, and give your measurement results.

How would you use these methods to measure a negative lens?

Autocollimator

1) Sketch the layout of an autocollimator

2) Use an autocollimator to measure the wedge in a “plane” parallel plate.

3) Use the autocollimator to measure the error in the 90° angle of a 90° prism.

Alignment telescope

1) Sketch the layout of an alignment telescope

2) Use the alignment telescope to assemble 2 lenses along a common axis
Alignment:

1) Using a small iris, align a HeNe laser beam to the rail

2) Align a Galilean telescope as a beam expander.  Use reflections from the lens surfaces to guide you.

3) Align a flat mirror to test this in autocollimation

4) Look at the beam quality.  Try misaligning an element and getting it back.

Questions

1) Compare the methods of measuring focal length.  Which is most accurate?  Which is easiest?  

2) How thin does a lens have to be to use these methods of measuring focal length?

3) What are the important qualities of a good autocollimator?  What are ultimate limitations?

4) What is the difference between an alignment telescope and an autocollimator?
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