Mirage Project – PHY 445

As with the last project, provide your results/answers in a paper and not simply as a list of answers typical of homework problems. The paper should be typed, double-spaced, 12 pt font. Also, equations should be inserted using the Equation Editor and important equations numbered and referenced by that number. 


The Optical Mirage Toy consists of two curved mirrors facing each other. 

I. Are these mirrors really spherical? If so, find the radius of curvature. If not, describe the shapes and indicate how good an approximation a spherical mirror would be and its radius of curvature.

II. Make any other appropriate measurements to use in this complex optical system in order to locate the image of a point object placed at the vertex of the lower mirror
III. Draw a ray diagram for this system. 
IV. Using the mirror equation for each mirror, determine the location and magnification of the image.

V. Repeat your analysis using matrix methods:

· Determine the ABCD matrix for this system, at first allowing the space between the mirrors be a variable, d. [Hint: Assume that the light leaves the object at the bottom, reflects from top mirror, goes back to bottom mirror, and reflects back to form the image. Thus, the ABCD matrix is a product of 5 matrices.]
· From your ABCD matrix, analytically compute the location of the image. Recall, for this location
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· You should obtain two values for focusing. Verify that one is the same as your previous result. Check out the value of A (magnification). Is that expected?

· What does the second value of d mean? What is the corresponding magnification? Move the top mirror to position d. Can you find a secondary image? There is some controversy as to whether, or not, such an image is observable. Why is this?
· Can you predict any other images corresponding to more reflections?

VI. For each observable case in the last parts, consider placing a paperclip at the location. Determine the orientation of the image with respect to the object. (Are left/right, top/bottom orientations changed?)
VII. Consider designing a modification of this system by placing a lens from the lab with focal length f at some height h from the lower mirror. Using an appropriate combination of ABCD matrices, determine if you can reproduce the image with the second mirror at some optimal distance from the first. Then test your model and determine if this is possible.
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