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Statement of Work (SOW) 
4 K Refrigerator with Horizontal Cold Finger
Objectives

The overall purpose of this effort is to provide a closed cycle refrigerator to enable operation of Niobium (Nb) SQIF circuitry intended for a sensitive antenna application at frequencies as high as 32 GHz. The Nb circuitry will operate at 4 K and the Nb chips could be as large as 1cm x 1 cm. To facilitate antenna pattern measurements, the refrigerator must have a horizontal cold finger and flange assembly to accommodate a radome that will be built by the government (i.e. it is not the contractor’s responsibility to provide the radome – only an interface for the radome.) Minimizing mechanical vibrations of the second stage (cold-finger) is a major consideration.
Scope

This procurement is for turnkey 4 K refrigerator system to include the cryostat (compressor, flexible gas lines, cold head, etc.), turbomolecular vacuum pump (i.e. turbopump), and temperature controller. Factors to be considered are: very low vibration levels at the cold finger, high reliability (long mean time between maintenance), and reduced magnetic fluctuation from rare earth materials. The compressor and the cold head can be mounted separately.  The cold head can be connected to the compressor by flexible gas lines as it is normally done.  
Specifications include:

· Pulse Tube or Gifford-McMahon refrigeration cycle 

· ≥ 1.25 W lift, <7.5 kW input power 
· Cold finger must accommodate 1 cm x 1 cm chip
· Vacuum level: ≤ 10-6 Torr
· Cold head vibration level goal: < 10  microns along the axis of the cold head, < 5 microns perpendicular to the axis of the cold head; remote valve motor to reduce the vibrations on the cold head is acceptable.
· Horizontally oriented cold finger to accommodate the SQIF chip. 
· A room temperature mounting flange must be provided to interface with the radome (vacuum shroud). A drawing of the flange configuration with bolt pattern will be provided by the Government. The flat flange will be equipped with an O-ring groove with nominally 8 equally spaced tapped holes to bolt the radome in place.
· DC I/O connections: 5 twisted pair

· RF I/O: 2 low microwave loss (< 2.25 dB/foot at 20 GHz), high thermal resistance semi-rigid coaxial cables with 2.92 mm connectors. See, for example, UT-85-B-SS. Power handling is negligible.
· Documentation: An Installation, Operation, and Routine Maintenance Manual shall be provided. The documentation shall also include a safety analysis.
Tasks
Specific tasks include:
1. Design, build and verify operation of a closed cycle refrigerator with a cooling capacity of at least 1.25 W at 4 K. The refrigerator must have a horizontal cold finger to accommodate a 1cm x 1 cm chip. The refrigerator must accommodate a room temperature mounting flange for the radome.
2. Integrate all necessary accessories (e.g. turbopump, temperature controller, etc.) to provide a turnkey system. 
3. Provide Operator’s manual per the Scope along with test verification report.

4. The Contractor must provide an estimate of the longitudinal and transverse vibration levels at the cold finger. 
Deliverables
The Contractor shall deliver one turnkey 4 K closed cycle refrigerator system per the Specifications, along with supporting documentation. Deliverables are to be sent to:
NASA Glenn Research Center

21000 Brookpark Road

Cleveland, OH 44135

Place of Performance

Performance of this work will be at the contractor’s facility. 
Period of Performance

The period of performance for this effort shall be less than three months after contract award.
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