IR Calibration Demonstration System Detector and Dewar Specifications:

NASA/LaRC requires a single liquid helium-cooled bare silicon bolometer mounted in an integrating cavity coupled to a side-looking compound parabolic concentrator (CPC).  The detector shall be integrated with a liquid helium dewar and wired to a hermetic connector mounted on the side of the dewar opposite the optical input.  Test documentation shall be provided.  Detailed specifications are itemized below:

Specifications:

1) Detector: Bare Si bolometer mounted in an integrating cavity and mated with a CPC in a side-looking configuration as per drawing 1252520.  The individual bolometer specifications are:

a) Thermal time constant: The detectors are to be used in a Fourier transform spectrometer at modulation frequencies between 50 and 500 Hz.

b) Background power: the CPC will be viewing full field ambient (~300K) sources; estimated power collected by the CPC is 145 microwatts.

c) Operating Temperature ~ 4.2K

d) Spectral response: 5-50 micrometers

e) Mounting configuration: side-looking (see drawing)

2) Electronics: The dewar shall also contain:

a) 1 nichrome load resistor matched to the bolometer.

b) 1 cooled JFET module for the transimpedance amplifier front end.

c) A calibrated temperature sensor (Ge resistance sensor from Lake Shore Cryotronics, part # GR-200B-1500-1.4B or similar) attached to the detector mount.

d) A hermetic connector and plug mounted on the dewar.

3) The optics shall consist of:

a) 1 f/3.1 CPC (0.156” diameter entrance aperture, 0.025” diameter exit aperture) mated to the bolometer above, mounted to the He cold plate in the orientation shown in drawing 1252520.

b) A radiation baffle mounted on the LN2 radiation shield as per drawing 1252520.

4) The base dewar shall be an Infrared Labs HDL-8 or similar liquid helium dewar with a liquid-nitrogen-cooled radiation shield, modified as follows:

a) Allow 2.25” clearance from the cold work surface to the LN2 shield.

b) The nominal cold work surface shall be 8.12” in diameter.

c) The work surface shall have a 0.5” grid of tapped 4-40 holes.

d) LN2 and LHe capacity shall be 3.5 liters each.

e) The case shall be modified to include a vacuum interface flange and window mount as per drawing 1252520.

Please review attached concept drawing 1252520.
