
Experiment 3:    Periscope and Telescope   Phys 431 
 
In this experiment you will examine an optical system known as a periscope.  The 
apparatus can also be operated as a telescope, and you will be asked to compare the 
observer�s perceptions of the magnification of these two modes.  A major theme is that 
not every light ray emanating from an object completes the journey to the final image � 
stops and pupils limit or block many of these rays.   
 
Procedure: 

A. Set up the following system using two lenses of equal diameter, but not 
necessarily equal focal lengths.  You may find it convenient to replace the screen 
with a reticle.  Construct a bright object by backlighting tracing paper with a 
halogen lamp.  Define the object to have a diameter of 1-2 mm using masking 
tape.  You will probably need an iris between the lamp and the object to prevent 
stray light rays from interfering with the rest of the system.  Note that in this 
simple system the light rays are limited by the diameter of the lenses.  Hence, L1 
plays the role of both the aperture stop and entrance pupil.   
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B. Use equation (1) of the appendix to predict the magnification of the periscope 
M=b/a.  Measure the object and image sizes to find your measured M (including 
uncertainty).  Does it agree with your expectation? 

  
C. Put a field stop at point P.  Does this eliminate a blurred portion of the image?  
Q1 What was the source of the blurring? (Hint: if you placed an object at the 
position of either lens, would it be in focus on your screen?)  Q2 Assuming that 
the blurring is related to the edges of the lenses, can you determine which lens is 
the culprit?  Try putting the field stop at a position other than P.  Q3 Does it work 
as effectively?  Can you explain why or why not?  

  
D. The system can now be used as a telescope by turning off the lamp and replacing 

the screen with your eye.  You will find that you cannot immediately focus on the 
image.  Move L2 towards the object until you are able to see it clearly through the 
telescope.  Q4 Why is it necessary to shift L2?  Now estimate the apparent 
magnification of the object from your current point of view.  In other words, 
compare the angle subtended by the image θi to the angle subtended by the distant 
object θo.  How does θi/θo compare to M?  Q5 Can you explain the discrepancy? 



Appendix 
 

Here is a description of the general system.  

 
     A        B     C 
 

The image produced by the first lens L1 is at a position s1
'  and is given by 
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The object is at B s− 1

'  for the second lens L2 and the final image is at C so that 
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