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Technical Description
The NASA NMP EO-3 GIFTS mission includes the validation of a silicon carbide (SiC) pointing mirror and telescope.  The SiC pointing mirror is part of SSG’s two-axis gimbaled mirror assembly that provides object space pointing and jitter control.  The telescope is an off-axis afocal three-mirror anastigmat that is the collection aperture for the GIFTS Fourier Transform Spectrometer.  The silicon carbide optics and metering structure are very light weight, maintain wavefront quality in the presence of partial or full solar loading (minimizing solar outages), and provide athermal optical performance to cryogenic temperatures.

Performance

The following table illustrates the performance attributes of the pointing mirror and telescope:

	Characteristic
	Performance

	Telescope design
	· 28 cm aperture, off-axis three mirror anastigmat, 7X afocal, 0.9( x 0.9( field of view

	Telescope mass 
	· 5.2 kg (telescope only); 7.8 kg (with thermal/solar baffle)

	Mirror surface error (primary mirror)
	· 0.012( rms surface error (( = 0.6328 um)

	Mirror surface finish
	· 8-15 angstroms rms

	Operating temperature 
	· 190K – 240K

	Mirror scatter
	· BRDF = 0.01/sr at 1(, slope = -2               (( = 0.6328 um)

	Pointing mirror size
	· 45 x 28 cm

	Pointing mirror performance under solar loading
	· < 0.05( rms surface error due to solar loading (( = 0.6328 um)


Heritage

The silicon carbide telescope and pointing mirror are based on SSG’s 12 years of experience designing and fabricating SiC optical systems, including over two dozen ground and air demonstrations and three space flight systems.  The MICAS SiC instrument is currently flying on NASA’s Deep Space One spacecraft.  The Advanced Land Imager is flying on NASA’s Earth Orbiting One satellite.  And the HIRDLS scanner is scheduled to launch on NASA’s Aura spacecraft in January 2004.

Development Schedule

This technology is currently at a readiness level of 6.  Major milestones in the development schedule include:

	Milestone
	Date

	Shake test, prototype telescope structure
	August 2002

	Pointing mirror assembly CDR
	August 2002

	Telescope CDR
	January 2003

	Telescope mirrors complete
	April 2003

	Testing of telescope
	October 2003

	Delivery of telescope
	November 2003

	Testing of pointing mirror assembly
	January 2004

	Delivery of pointing mirror assembly
	February 2004


Level of Proprietary Technologies

The SiC telescope and pointing mirror contains proprietary technologies, mostly associated with the details of fabrication.  
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