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Figure 9-(G) shows a CR with three ½-inch tooling balls on the SMR mounts being registered to the CR under the 
PSM mounted to a precision Coordinate Measuring Machine (CMM). The centers of the tooling balls should be very 
close to those of precision ½-inch SMRs. Once this registration is completed, it is possible to use a Laser Tracker 
(LT) in order to accurately locate the center of the CR in the 3-dimensional space and this facilitate the initial 
alignment of the mirrors within the capture ranges of the subsequent optical alignment instruments. Also possible is 
to determine the z location of the CR with respect to the vertex of the mirror surface. 
 

 
 

Figure 9 The Center reference to mirror registration procedures. 
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The secondary mirror was aligned directly to the axis of an autocollimator on a precision linear stage 
using the reflected return of the mirror and a precision fiducial at the center of the mirror. In aligning 
the primary mirror, a double -pass system was used with the secondary and a 12” flat mirror. A point 
source microscope (PSM) projected a focused laser out through the nominal focus of the two -mirror 
system to the flat mirror and back [2]. The primary mirror was then positioned in six degrees of freedom 
to minimize the spot size and aberrations. 
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