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	Abstract:  The Compact Muon Solenoid (CMS) experiment is one of the principal particle physics science gathering facilities at the Large Hadron Collider, located at CERN, near Geneva Switzerland.  It includes a Forward Pixel Detector, 
 a hybrid silicon sensor 
system used for precision measurements of the tracks made by the debris of proton-proton collisions.  The sensor substrates contain fiducials that can only be measured using an optical CMM.  Several silicon sensors are mounted on a ‘blade’, which, in turn, is assembled on a carrier known as a half-disk.  Two half-disks are mounted in each of four 2.2m long half-cylinders to be installed into the CMS apparatus.   Because of high density of very delicate electronics circuits within each half-cylinder, it was deemed too problematic to use a touch-probe 
or optical CMM probe to measure the location of the half-disks in each half-cylinder to establish precision alignment of the system.  To overcome this problem, two additional features were introduced so that photogrammetry could be applied as a non-contacting part of the measurement process: 1) A series of 8mm white ceramic balls are installed on each half-cylinder installation fixture so that they can be measured using a large format mechanical CMM and the camera; and 2) A 1mm retro-target was developed that was suitable for observation by the optical CMM and the camera.  This paper discusses the methods and results of this effort.
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