
OPTI 502L –Fundamentals of Applied Optics Lab 

Lab #4 – First-order design and assembly

In this lab you design and assemble a riflescope and measure its first-order properties with and without a field lens

Preparation:

Review discussion in Chap. 9 in Smith’s Modern Optical Engineering, especially the section on the 3-element erecting telescope.

Design a riflescope using the Newport catalog lenses (look at list of available lenses first).  You can do this using first-order optics (YNU ray tracing or applying the imaging equation) or you can do this in Zemax using paraxial lenses.  Pick a reasonable field angle and eye relief.  Also prepare a design that includes a field lens (this makes 4 lenses).  Each person needs to have a design.

Tip:  Since this is an afocal system, you need to model your eye in Zemax to get a real image.  Use a paraxial lens at the location where your eye will be.

Assemble your riflescope

1) Compare your designs and choose one for your group to build.  Make sure the lenses are available.  

2) If you haven’t done it already, put the real lenses into Zemax and determine the actual lens spacings.

3) Assemble your riflescope on one of the rails.  Include a reticle at the internal image.  Make use of internal images for aligning the elements.

4) Look through your riflescope at a number of different objects at different distances.  Feel free to take it outside.

5) Determine what provides the field stop and the aperture stop.  Locate the entrance and exit pupils.

6) Measure the magnifying power, field of view, and eye relief.

7) Now add a field lens.  Find the field stop, aperture stop, and pupils.  Re-measure the magnifying power, field of view, and eye relief.

Questions:

1. How well does your actual system compare to your Zemax analysis?

2. In general, if a lens is placed at in internal image, what effect does it have on the final focus, system magnification, field of view, and pupil position?

3. In general, if a lens is placed at an internal pupil (an image of the stop) what effect does it have on the focus, system magnification, field of view, and pupil position?

4. What good is eye relief?  What would a good value for eye relief be?

5. What good would a 1 x  riflescope be?
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