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Statement of Work for the Delivery

of a Linear Variable Filter

1 
  Introduction 

The Statement of Work (SOW) defines the effort to be procured in support of Goddard Space Flight Center (GSFC) for the fabrication, assembly, development, and delivery of four (4) hyperspectral linear variable filters intended for use in the NASA mission to the planet Pluto (New Horizons Mission).

2
 SPECIFICATIONS

2.1
 Performance Specifications

The spectral filter shall be a wedged filter composed of as many segments as it takes to cover the region from 1.25 to 2.5 m at a constant resolution of 300 () (or a non constant resolution no less than 300), and to cover the region from 2.1 to 2.25 m at a constant resolution of 600 (or a non constant resolution no less than 600).  (If necessary, the resolving power of 300 from 2.1 to 2.25 m may be obtained by averaging the resolving power 600 pixels.  This will be done digitally after data is taken.)  The resolutions are stated for 40 m pixels.  The spectral filter assembly shall be a single filter segment or a combination of two or more segments such that the total spectral band is covered, within reasonable tolerances, by a 1.024 x 1.024 cm HgCdTe detector array.  (The array will be a separate item, not included in this assembly, however, the fabrication must be carried out in such a manner that the filter is compatible with mounting to the HgCdTe array.) The overall dimensions of the assembly will have oversized substrates for mounting: 1.3 x 1.3 cm for 0.15 cm margins.  The assembly is to be placed in very close proximity to the array (approximately 100 m.  Mounting the filter is not part of this contract). The operating temperature will nominally be 95 K. The array/filter assembly shall normally operate in a vacuum and the filter must not undergo significant outgassing or change in characteristics after storage in air. 

The high-resolution filter layer shall be on the bottom of the substrate, closest to array surface, to minimize beam spread between filter and array detectors.  A broadband blocking filter may be on the other surface of the substrate.  Anti-reflective (AR) and protective coatings shall be used wherever needed.  Substrates, coatings, and adhesives shall be chosen to minimize multiple reflections among surfaces, including the array surface. The detector array will be AR coated by the detector vendor.  The sensitivity of the filter to water vapor and other contaminants shall be minimized so it is expected that ion assisted deposition or some similar process will be used.  The input beam shall be f/7 or slower and the array pixel size is 0.004 x 0.004 cm.  The array format is 256x256 pixels (note: 256 x 0.004 cm = 1.024 cm).  The filter shall provide out-of-band blocking from 0.8 to 3.0 m

2.2
Performance Specifications Summary:


      1. 
Coverage 1.25 to 2.5 m


2.

Spectral resolution of assembly:   = 300 1.25 to 2.5 m






                  = 600 2.1 to 2.25 m

      3.
Pixel size: 40 m (The resolutions given above are the convolution of the 



inherent resolution and the pixel broadened resolution).


      4.
In-band transmission of Linear Variable Filter:  >0.25 at all spectral positions (goal: 50%).


      5.       Out-of-band blocking:
<0.002 % average (beyond 20 halfwidths from center).



    (0.8 to 3.0 m)
   <0.02 % at any peak. (beyond 20 halfwidths from center).


      6.        Functional form of wavelength dependence on position is negotiable.


7.

Dimensions (as stated above) 



         Substrate:      1.3 x 1.3 cm  (0.15 cm margin).


           Wedged filter coating: at least 1.02 x 1.02 cm.


8. 

Quantity:  4 filters*
*  Prior to acceptance NASA/GSFC will visually inspect and select the filters that meet the  specifications defined in this document.  Packaging and shipping shall ensure no damage due to environmental factors including contamination and vibration.
2.3   
Environmental Specifications

The environmental specifications are itemized in Table I below.  The filter arrays shall be designed to survive launch vibrations, temperature variations and the radiation environment of the New Horizons Mission; however, the Government will assume the burden of environmental qualification of the detector array assembly (detector array with integrated filter).  
Table I

	Parameter
	Specification

	Radiation Tolerance (Total Dose) 
	15 Krad

	Vibration
	Filter shall survive vibration environment of launch vehicle as specified in the Atlas V 551 launch environment document

(Enclosure 1) 

	Thermal Cycling
	Focal plane assembly (detector array with integrated filter) shall be capable of withstanding 100 thermal cycles from 290K to 95K

	Operational Temperatures
	Focal plane assembly shall be capable of operating from 75K to 323K 

	Survival Temperatures
	Focal plane assembly shall survive a temperature range from 75K to 333K 

	Cleanliness (for shipping)
	Filters shall be assembled and packed in a class 10K cleanroom or better.    


2.4
Testing and Documentation

The Space Flight use of the system shall be considered in designing mechanical interfaces and bonding.  Full certification of Flight readiness is not required and the Government will assume the burden of environmental qualification of the assembly (detector array with integrated filter).  The contractor shall use industry wide practices for the development of Space Flight quality (and military) hardware and shall provide adequate documentation including a complete materials list and materials certifications.

The Contractor shall provide, at a minimum, the following technical documentation as deliverables under this contract:

· Test documentation of filter characteristics including dependence of wavelength 

       on position, spectral resolution and transmittance estimates.

·  All relevant test coupons, samples and  residuals.

3
  TECHNICAL CONSULTATION/SUPPORT

The Contractor shall provide technical consultation/support (by telephone or visits to the vendor) as needed throughout the filter development and detector integration efforts.

4 

OUTGASSING AND PROHIBITED MATERIALS

Materials shall be chosen to minimize outgassing over the ten year lifespan of the mission.  Furthermore, written approval must be obtained by the contractor from the COTR prior to using any of the following materials.  Approval/disapproval of the contractors’ request will be provided within 1 week of the request. 



A.
Zinc or cadmium in any form (metal or electroplate, including underplating and undercoats

  

B. 
Pure tin or electroplate without reflow or without other alloying materials such as lead, antimony or bismuth

  

C. 
Mercury or compounds of mercury

  

D. 
Corrosive sealants, adhesives, fluxes, or coatings

  

E.  
PVC

 

F.  
Silicones or Silicone adhesives
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