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Calibration of clinometers for the
alignment of muon chambers in
the CMS experiment.
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Global view of the Compact Muon

Solenoid




View of one Disk
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Error calculation

Error in @:

— @ =Tan'(L/H)

— 0,=(9¢/dL)*o +(dp/oH)* o
=(1/(L+H))*o -2L/(H2+H*L)*a,,

Using the same formula:

— 0,=(1/(L+M))*o, -2L/(M2+M*L)*a,,

Taking p=cos-H{M/K) and M—0

- 0,=0/K

So the total error is:

— o =(0¢2+002+0p2)1/2




First test curve

Angle vs clinometer voltage output
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Zero degree measurement




Problem induced by the plate thickness




Second test curve

Angle vs clinometer voltage output
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The 6 different mounting plates







Adaptable base plate




Laser O degree measurement

Side view of the installation

Plane that needs to be
horizontal (with a mirror
fixed perpendicularly)

Above view

Mirror
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Sensor Response vs. Angle theta
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