Specifications for High-Precision Interferometer for Goddard Space Flight Center

We require a laser-based phase-measurement interferometer with 6” output aperture.  It shall include a full computer system and measurement software; assembly and testing onsite, using a NIST-traceable standard; a one-year warranty; and training onsite.

The requested system is to measure 150mm (clear aperture) optics cryogenically cooled behind two windows in a cryostat, and to subtract from the measurement the contributions of the two windows and the errors in the transmission element (with reference surface).  Our goal is to measure with a precision, repeatability, and accuracy of 2 nm.  (Our current repeatability is about 12 nm).  Since we will be subtracting small errors from small errors, we need the most repeatable, lowest noise, most accurate instrument currently commercially available.

Artifact-free suppression system

The interferometer shall provide an illumination system that suppresses errors caused by artifacts (dust) in the common beam area to less than 1 nm.

Interferometer Performance:

	Repeatability of Three-Flat Test

	lambda /300 (Sigma)

	Repeatability of PV

	lambda /1500 (sigma)

	Repeatability of rms2
	Lambda/20,000 (sigma)

	Standard Spatial Sampling
	776 x 576 pixels or greater

	Resolution
	Better than lambda/8,000 (double-pass)

	Resolve slope
	230 fringes in X & Y

	Zoom range
	6:1

	Pupil Focus Range
	-400 mm / + 1700 mm from output aperture


Accessories:

The mainframe interferometer must accept Zygo’s GPI accessory receptacle (P/N 6500-0111-01) for the mounting of transmission elements.  GSFC has a collection of such elements, some of which cost over $20,000; and there must be compatibility between them and the new system.

� 	Flat A is tested six times using the three-flat test, using the six available pairs of flats B, C, D, and E to complete six three-flat combinations, with 16 phase averages per data set.  The specification is the 2-sigma value from these six three-flat tests.


� 	Repeatability of the quoted statistic is for 100 measurements of the same cavity, with 16 phase averages per data set.  The specification represents the 2-sigma value of each statistic.





