
OPTI 502L –Fundamentals of Applied Optics Lab 

Lab #2 – Images, prisms, mirrors

In this lab you will learn

· Handling, cleaning, and mounting optical element

· Properties of prisms and mirrors

Preparation:

Read references on cleaning optics in the lab – in the black binder marked “510L”.

Review Military Handbook141 section on image orientation, prisms, and mirrors in the reading room. 

Review sections on mirrors and prisms from a good reference:


Modern Optical Engineering, Smith


Practical Optics, Welford


Optics and Optical Instruments, Johnson


Geometrical Optics and Optical Design, Mouroulis & Macdonald

Handling, cleaning, and mounting optical components

Do not touch optical surfaces with your fingers.  Handle optics by the edge.  If you get a fingerprint on an optical surface, clean it off immediately.  If in doubt, use rubber gloves, finger cots, or tissue between your fingers and the optical surface.  Be careful not to set the optic down on anything that might scratch it.

1) Clean several coated and uncoated surfaces.  

2) Choose a positive lens with about 200 mm focal length.  On the optical table, set up the following system.  Get all the components to the same height.  Be careful  not to touch the optical surfaces while you are doing this.  

3) Place a screen at the focus.  As the lens is moved toward the object, where does the image move?  How does the size of the image change?
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4) Insert a thick plane parallel plate on the image side of the lens.  Measure the shift in the focal position.  Rotate the plate 45°.  Measure the image motion.  Compare your measurements with theory.

5) Repeat for the plane parallel plate on the object side of the lens.  Explain your results.

Leave this set up for later use.

Mirrors

1) Using a flat mirror, deviate (or fold) the image beam by 90°.

2) Place a screen at the focus

3) Note the image orientation on the screen.  Remove the screen and view the image directly.

Prisms

1) Run the computer program that looks at prisms.

2) For three prisms do the following

· Name the prism

· Draw a tunnel diagram, to determine the optical path length and image orientation

· Place the prism in the converging beam, observe image displacement and orientation.

· Compare calculations with measurements

· Try translating and rotating the prisms in each direction and observe the image.

Questions

1) Describe the effect of rotating a plane parallel plate and a prism in converging light.

2) If you have an optical system which must fit into a confined space and you find that you must add a prism to get the correct image orientation, what things must you consider when doing this?

3) List some good applications of 3 of the prisms you looked at.
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