Optical Considerations for the Long Trace Profiler:
Required Camera Resolution

Stevelrick
Advanced Light Source
Lawrence Berkeley Nationd Laboratory
Universty of Cdifornia
Berkeley, CA 94720, USA

Asrequirements for measuring mirrors with more accuracy become more demanding, knowledge of the Long
Trace Profiler's(LTP's) ability to measure small slope differences between adjacent locations on amirror becomes
more important. This presentation shows what kind of slope resolution one can expect of a measurement, given the
optical system parameters. The optical system parameters are focal length of the f-theta lens, length of the camera’'s
detector array, number of pixelsin the array, and dynamic resolution of the array (bits per pixel). Inaddition, the type
of algorithm used to convert acquired intensity patterns to slope values makes a significant difference in the smallest
detectabl e slope change.

Consideration of these parameters, especially the type of algorithm that is used, makes an analytical
determination of slope resolution difficult. However, computer simulation of intensity pattern generation and
analysis allows quantitative slope resol ution estimates to be made for any optical system. Intensity pattern contrast
isnot an optical system parameter, but must be considered when simulating the generation and analysis of the
intensity patterns.

In conclusion, estimates of slope resolution range from 0.0003 microradians for a contrast of 0.9, camera
dynamic resolution of 16 bits, using a Fourier transform algorithm, to 2 microradians for a contrast of 0.1, camera
dynamic resolution of 8 bits, using a curvefit algorithm with 3 points. (These points are used in acurve fit routine to
determine the minimum location, and hence the slope value, of the sinusoidal component of the intensity pattern.)
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