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Imaging Fourier Transform Spectrometer (IFTS)


Technical Description
The NASA NMP EO3 GIFTS mission will validate an Imaging Fourier Transform Spectrometer (IFTS).  The IFTS will make geophysical measurements in the mid and longwave infrared spectral regions that will lead to improvements in meteorological observations and forecasting. 

The IFTS is lightweight and features a simple and accurate mirror translation mechanism, multiple drive motors for redundancy, and a remote alignment mechanism.  The IFTS has space flight heritage and has been operated at temperatures ranging from 4K to 310K with a planned operating temperature of approximately 140K for the GIFTS program. The function of the imaging IFTS is to convert input radiances into interferograms containing spectral information located within the bandpass of the interferometer for high spectral and spatial resolution imaging and sounding.

Performance

The following table lists some key performance parameters expected for the Imaging FTS for the GIFTS program:

	Characteristic
	Performance

	Noise Equivalent Spectral Radiance (NESR)*
	· LWIR < 0.4 mW/m2-sr-cr-1
· S/MWIR < 0.06 mW/m2-sr-cr-1

	Absolute Radiometric Accuracy*
	· < 1 K (3() for 190 K (LW)

· < 1 K (3() for 240 K (SM/MW)

· Reproducibility of < 0.2 K (3()

	Spectral Range*
	· 4.4 to 15.0 (m

	Spectral Resolution (electronically selectable)
	· 0.6 wavenumbers (max.)

	Etendue
	· A( ( 0.09 cm2-sr

	Long Life Cryogenic Mechanism
	· 9 year accelerated life test at 77K


* These parameters are detector dependent.

Heritage

The IFTS builds upon Space Dynamic Lab’s (SDL’s) previous experience with FTS systems.  For example, the Excitation via Controlled Energy Deposition Experimene (EXCEDE) spectral instrument consisted of a single-detector cryogenic FTS operated on a Sounding Rocket.  The Spatial Infrared Imaging Telescope (SPIRIT) I and II programs employed five-detector imaging cryogenic FTSs operated on Rockets, and a similar FTS was used on SPIRIT III operating from a satellite.  The Balloon Altitude Mosaic Measurement (BAMM) program performed four high altitude balloon flights in the mid to late 1970’s.  The flights contained the first imaging FTS with a 2-dimensional detector array.  Currently, SDL’s imaging interferometer demonstrator uses a cryogenic InSb, 128x128 pixel, FPA detector with the imaging cryogenic FTS to simultaneously provide high resolution spatial images at all wavelengths within the spectral operating range and broad-range, high resolution spectra for each pixel in the image.

Development Schedule

The Technology Readiness Level for the IFTS is 6.  Major milestones in the development schedule to the GIFTS program follow:

	Milestone
	Date

	Mission PDR
	March 20, 2001

	Instrument CDR
	November 2003

	Complete fabrication of interferometer subsystem
	January 2004

	Delivery of IFTS
	January 2004

	Integration of interferometer with sensor optics and Cal. Sources
	March 2004

	Engineering sensor testing
	June 2004


Level of Proprietary Technologies

The IFTS contains proprietary technologies.  Proprietary technologies are found in SDL/SRL’s cryogenic, precision mirror translation mechanism for the IFTS, as well as for the designs and fabrication of critical interferometer components and mountings for cryogenic operation
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