OPTI 502L –Fundamentals of Applied Optics Lab 

Lab #5 – Lens layout and construction

The purpose of this lab is to study the construction of a commercial lens system.  The measurements will be used for subsequent labs.

Preparation:

Review 1st order optics so you can find the cardinal points of a lens and system of lenses.

Make sure you know how to simulate a multi-element lens in Zemax.

Part I:  Figure out the prescription of a copy lens

1) Disassemble a lens.  Be careful to keep track of everything so you can put the lens back together.  Do not disassemble the iris because they are difficult to put back together.  

2) Measure the radii of curvature and center thickness for each of the elements.  Also determine the spacings between the elements (and the stop).  Make sure to estimate your accuracy for each parameter you measure.

3) Using only one of the lenses from the lens system, calculate the positions of the cardinal points.  Guessing at the refractive index, put the lens into Zemax, and check the positions of the cardinal points.  

4) Using the same lens as in 3), measure the location of the nodal points using the nodal slide.

5) Guess at the refractive indices, and put the whole lens system into Zemax.  Find the cardinal points of the system and the entrance and exit pupils.  Make a drawing showing these parameters.

6) Reassemble the lens, cleaning any dirty surfaces, and use the nodal slide to measure the locations of the system’s principal planes.  Determine the positions of the  entrance and exit pupils.  

Questions:

1. Which measurements do you feel are probably least accurate?

2. How could you improve this accuracy?

3. How could you determine the refractive index for the elements?
4. How could you measure the position of the cardinal points for the elements and for the system?
5. Assuming your mechanical measurements are correct, how could you use Zemax to pick appropriate glasses?
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