Survey Pin Measurements

M. Gilchriese

November 29, 2001

Simple measurements of the concentricity of the possible survey pins shown in the figure below are reported here.
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Standard (ZZ) gauge pins were used. They were machined and EDMed as shown in the figure by Aurora MicroMachine Inc in Ramsey MN. Cost for eight pins was $27.95 each + $290 setup charge. The pins were simply examined by mounting in a precision V-block. They were measured using our "old" SmartScope with backlighting only. The X=Y=0 point was determined by manually centering a circle target on the small hole. I estimate this can be done to about ( 2 microns. The X and Y positions at the edges of the pin were then measured(X=0, Y=+1.5),(X=0, Y=-1.5), (X=1.5, Y=0) and (X=-1.5, Y=0). To the extent these give the same result the center of the small hole is concentric with the outside of the pin. I also measured the diameter of the small hole in the same way. The results are given in the table below.
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It appears the center of the small hole is concentric to within about 5 microns with the outside of the pin. There is some variation of the diameter of the small hole but this doesn't seem to affect the concentricity. The small hole can be imaged well be the SmartScope from either end of the pin(all of the measurements above, however, were done looking at the small-hole end.

One of the pins was also measured on the "new" SmartScope at the highest magnification(about 1000X). The circle-find algorithm was used to find the center of the small hole. This was easy to accomplish with backlighting. The center of this circle was then defined to be X=Y=0. The outer edge of the pin was then defined by using the edge finder algorithm and these points fit by a circle. The center of this circle was at X=-0.0001 and Y=0.0019. This confirms the manual measurements done previously. It was also possible to view the small hole from the other end of the pin.

My conclusion is that this is a promising way to establish the appropriate reference lines in a pixel sector. A pin of the correct diameter would be fit into two of the sector bushings. Finding the centers of the small circles in these pins would establish the X-Y coordinate system for measuring fiducials on the pixel sensors. This could be done at the highest magnification. Assuming we can figure out how to capture the pins(maybe just a press fit), the ability to see the same small hole from both sides would allow a single reference to be used for modules on both sides of the sector.

Next steps. Order pins around 1.8mm for similar trials of SCT modules. Determine how many pins might be needed for sector survey.
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