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OPTI 415L / 515L - Optical Fabrication and 
Testing Laboratory 

 
 

Lab #12 System Alignment 
 
 
Purpose: 
 
The purpose of this lab is to align a system of optical elements to create a spectrometer as 
show in the Zemax layout below. 
 
 

 
 
 

 
 
 
Figure 1. Zemax layout of the spectrometer showing the spot diagram.  
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Procedure: 
 
The following figure shows a layout of the optical elements for the spectrometer. The 
center of curvature of mirror 1 is at (0,0) coordinates. You will need the coordinate 
positions of each element to setup the experiment.  
 

 
 
 
Figure 2. Layout of the optical elements for the spectrometer showing coordinates for 
each element. Units are in inches.  
 
 

1) Position mirror 1 (top right corner of Fig.2) on the table using the PSM at its 
center of curvature. 

2) Position mirror 2 (bottom right corner of Fig.2) on the table using the PSM at its 
center of curvature. Make sure the two mirrors are aligned such that they are 
symmetric with the two centers of curvature. Once the two mirrors are positioned 
they should not be moved. 

3) Move the PSM to the focal point of mirror 1. The reflected beam from mirror 1 
should be collimated.  

4) Position a tooling ball at the focal point of mirror 2. 
5) Position a flat mirror (instead of a grating) at the coordinates shown in the figure. 

Tip and tilt the mirror until the tooling ball reflects the light back into the PSM. 
6) Place a fold mirror before mirror 1 and move the PSM over to the side to get a 

reflected image from the tooling ball.  
7) Place a fold mirror after mirror 2 and move the tooling ball over to the side to get 

a reflected image in the PSM.  
8) Determine the size of the reflected spot on the PSM and qualitatively determine 

the aberrations present. How does it compare with the Zemax results? 
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The following are a few pictures of what the system would look like after alignment. 
 

 

 
 


