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PR KSENTATION: O al
ARSTRACT .

very high resolut ion spatial int erferometry regui res picometer level
one - dinensional metrology, three- dimensional metrology and surface
met rology . The absolut e di stance measuraments have to be poer formed
only 10 1 part in amil1l ion Jeve 1 due to the carefuldesignof the
inst rument .

we have devel oped an absolute metrology system with an accuracy of
1.25% microns rms over a di stance of 1 meter in air. Thi § syst em uses
a stabili zed (Ipartin 10 tothe tenth) 1.3 micron, solid- state
infrared Jaser Jocked to a Ul B cavi ty. The Jength of the cavity is
cont rol 1 ed by a thermal vacuum oven . We achieved 1 m lii- degree
Centigrade! rms stability with the oven in air for time scales of days.
The absolute di stance measurcment i S accomnpl i shed by sweeping the
lascr freguency between several modes of the cavity. 7The length of
the cavi Lty as we] 1 as the distance nmoni tored are mneasured

simul tancousl y.

The absolut e cal ibrat ion of our surface metrology gauge down to one
thousandth of the wavel engl h of 1 ight i s cont inuil ng. We have
developed algori thus to cancel the figure of the reference mirror
{from the inter ferometer output. These algorithms require different.
sct s of data wi th one of the m rrors in different positions. We are
in the process of analyzing actual interfcrometer data uUsing these
algorithms .

A 3 dimensional gauge which Will moni tor the position of the corner of
a corner cube down t o 10 pi cometer rms accuracy | N vac uun IS being
assenbl ed . Farly results from this demonstration Will be present ed.

The rescarch described is performed at the Jet Propulsion labora tory,
California Institute of Technology, under a contract With the! National
Acronaut | ¢s and Space Admini stration .
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