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ABSTRACT 

THE COOLING REQUIREMENTS FOR CURRENT (E.G. ASTRO·H) AND FUTURE (E.G. IXO 

AND ASP) ASTRONOMY MISSIONS PO.SE SIGNIFICANT CHALLENGES FOR THE sue

KELVIN COOLER, IN. PARTICULAR, THE USE OF LARGE DETECTOR ARRAYS INCREASES 

THE COOLING POWER NEEDED, AND THE VARIETY OF CRYOCOOLERS THAT CAN BE USED 

FOR PRE-COOLING GREATLY EXPANDS THE RANGE OF TEMPERATURES AT WHICH THE 

SUB-KELVIN COOLER CAN BE DESIGNED TO REJECT HEAT. IN MOST CASES, THERE IS 

ALSO A NEED FOR A STABLE HIGHER TEMPERATURE STAGE FOR COOLING AMPLIFIERS 

OR TELESCOPE COMPONENTS, NASA/GSFC IS CURRENTLY BUILDING A 3-STAGE ADR 

FOR THE ASTRO•H MISSION, AND IS DEVELOPING A 5-STAGE ADR SUITABLE FOR IXO 

AND ASP, AS WELL AS MANY OTHER MISSIONS IN THE EARLY PLANNING STAGES. THE 

ARCHITECTURE OF THESE ADRS ALLOWS THEM TO BE ADAPTED RATHER EASILY FOR 

DIFFERENT COOLING REQUIREMENTS AND TO ACCOMMODATE DIFFERENT CRYOCOOLER 

CAPABILITIES (OPERATING TEMPERATURE AND COOLING POWER), THIS PAPER WILL 

DISCUSS THE PERFORMANCE OF THESE ADRs, WHICH OPERATE IN BOTH CONTINUOUS 

. AND SINGLE-SHOT COOLING MODES, AND THE MINIMUM CRYOCOOLER CAPABILITIES 

NEEDED TO MEET THE REQUIREMENTS OF FUTURE MISSIONS, 
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