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ARBSTRACT :

Very high resolution spatial interferometry requires picometer level
one- dimensional metrology, three-dimensional metrology and surface
metrology. The absolute distance measurements have to be performed
only to 1 part in a million level due to the careful design of the
instrunent.

We have developed a 3 dimensional gauge that monitors the position
of the corner of a corner cube in vacuum. Our goal is to monitor the
changes in the position of the corner with an accuracy of 10
picometers in vacuum. The gauge is functioning inside a vacuum
chanber, currently at atmospheric pressure. We have verified the
operation of the auto alignment feature of the gauge that is essential
for accurate three dimensional relative position measurements.

The in-air results will be combined into 3 dimensional relative
position measurements and the chamber will be evacuated. The results
of these measurements in air and in vacuum will be presented.

The addition of the absolute distance measurement capability to the
relative 3 dimensional metrology gauge is progress. Due to our design,
this addition does not reqguire any modifications of the gauge heads.

The absolute calibration of the surface metrology gauge we have
developed is continuing. 7The results of these calibrations as well as
results of white light operation will be presented.

The research described is performed at the Jet Propulsion laboratory,
California Institute of Technology, under a contract with the National
Acronautics and Space Adwinistration.
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