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Technical Description

The NASA NMP EO3 GIFTS mission includes the validation of a two-stage pulse tube cryocooler.  The cryocooler provides cooling at two locations (the IR FPA’s and the interferometer) and two temperatures (55K for the FPA’s and 140K for the inteferometer) using a single compressor and electronics.  The system is power efficient, lightweight and compact, and features new technology in the cold head, compressor and electronic controller.  The system uses a moving magnet compressor with significant advantages over the moving coil type in terms of reliability and simplicity.  The electronics is lightweight, power efficient, and includes ripple suppression and a launch lock. The electronics is greatly simplified over prior systems resulting in fewer parts and improved reliability over prior systems. It uses a single FPGA and no microprocessor. 

Performance

The following table illustrates the principle performance parameters of the instrument:

	Characteristic
	Performance

	 Mass 

   
	· Cryocooler:      5.33 

· Electronics:      4.23 

· System:             9.56 kg

	 Power
	· Compressor:      113 

· Electronics:         37 

· System:              150 W

	Envelope (cm)
	· Electronics: 10.4 W X 18 H X 23.6 L

· Cold Head:  15.2 D X 16 L 

· Compressor: 13 W X 11.7 H X 25.2 L

	Reliability for 10 years 
	· Electronics: 0.955

· Cryocooler: 0.965


Heritage

The GIFTS cryocooler leverages numerous LMATC cryocooler programs. The moving magnet compressor is a scaled design from three other systems, which have been built and tested (9 units of a miniature version supplied to NASA/GSFC and others, 1 unit of a larger version for SBIRS Low and 1 intermediate size unit for a NASA program). The cold head technology has been proven on several prior programs that incorporated two-stage (SBIRS Low and LMATC funding) and three-stage systems (LMATC funding). A cryocooler very similar to the GIFTS system is being developed for a joint Russian-American Observational Satellite program (RAMOS).  The electronic controller was developed under LMATC funding and was supplied to ESA (European Space Agency).  

Development Schedule

This technology is currently at a Technology Readiness Level of 6.  Major milestones in the development schedule follow:

	Milestone
	Date

	Cryocooler PDR  (for RAMOS)
	May 2002

	Cryocooler CDR
	April 2003

	Delivery of 2 FM’s
	February 2004

	Integration with sensor
	May 2004

	Engineering sensor testing
	June 2004


Level of Proprietary Technologies

The cryocooler system contains proprietary technologies developed by LMATC. These technologies are related to the thermodynamics design, the linear motor design and many of the fabrication processes for the cryocooler.  The control electronics employ a number of control loops and design circuits, which are unique LMATC technologies.
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