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Statement of Work

for Infrared Multi-Object Spectrograph Camera Mirror M5

(1)  The vendor shall provide a point of contact for all communications with the NASA/Goddard Space Flight Center (GSFC) Infrared Multi-Object Spectrograph (IRMOS) technical monitor.

(2) There shall be a contract kickoff and weekly teleconferences to review contract status and vendor performance.  The teleconference shall be a summary of the week's progress, problem areas, and on-going and planned activities.  Topics shall include, but not be limited to, schedule and technical problems and issues, programmatic and contractual issues and current action items.  

(3)  The vendor shall provide an initial schedule for fabrication, test and delivery of the mirror to GSFC.  Updates shall be provided monthly.

(4) There is one mirror optical prescription and drawing package (drawing no. TBD) included in this statement of work (SOW).  The vendor shall manufacture, test and deliver a minimum of two (2) mirrors for this optical prescription to GSFC under this contract within 8 weeks ARO.

(5) The powered mirror (M5) is an off-axis section of a toroid (Rx=376.85 mm ( 1%;  Ry=417.74 mm ( 1%; ky=0.1225 ( 0.0005; 104 x 92 mm aperture; 58.515 mm off-axis in X, 283.785 mm off-axis in Y; <63.3 nm RMS figure error over the full aperture and <26.9 nm RMS in any (40 mm diameter circle; and <10 nm RMS microroughness).  The vendor shall measure the mirror figure error using a computer generated hologram (CGH) interferometric null test.  GSFC will provide the CGH to the vendor.

(6) Each mirror shall be equipped with a metrologized set of fiducials (scribed crosshairs on the rear surface and sides of the substrate; see drawing package no. TBD) that will be used for mirror optomechanical alignment.  These fiducials will be used to locate the mirrors in six degrees of freedom.  The tolerances on the fiducials are (0.127 mm in placement and (0.0254 mm in knowledge.

(7) The mirror substrate material is Al 6061-T651 that has undergone additional custom heat treatment.  GSFC will provide the mirror blanks to the vendor.  The blanks have an aspect ratio of about 6:1.  The vendor shall figure the mirrors via diamond machining the off-axis section on a 711.2 mm. diameter spindle.  The vendor shall first diamond machine the bare Al substrate.  The vendor shall then subcontract AlumiPlate, Inc. (8960 Springbrook Drive, Minneapolis, MN 55433, phone: 763-786-3788) to apply their high-purity Al coating to the optical surface.  The vendor shall then repeat the diamond turning of the optical surface.  The specification on optical surface microroughness is <10 nm RMS.

(8) After the second diamond machining process, the vendor shall clean the mirror substrate and apply a protected gold coating (Cr: Au: sapphire or similar protective coating for near-IR reflectivity) to the front surface of the mirror.  The coating shall have reflectivity >95% for (=0.8-2 (m light.

(9) The rear surface of each mirror substrate shall be diamond machined optically flat to <63.3 nm RMS figure error.  This flat surface will serve as an alignment aid and help to monitor figure error at T=80 K.  The tolerance on the placement of the back surface in tip and tilt with respect to the optical axis is <(30 arcsec and the tolerance on tip and tilt knowledge is <(15 arcsec.

(10) The vendor shall fly cut a clocking alignment flat surface on the side of the mirror substrate.  This surface prescription shall be optically flat to <63.3 nm RMS figure error over the full clear aperture, and have <10 nm microroughness .  This flat surface will serve as an alignment aid and help to monitor figure error at T=80 K.  Optical figuring of this surface shall not erase the focus fiducial.

(11) Each mirror that is delivered shall meet or perform better than all requirements and specifications listed in this contract. 

(12) GSFC will ship at least four (4) heat-treated mirror blanks to the vendor.  The vendor shall take all necessary precautions to insure that this stress-relieved status is not compromised.  These blanks shall be used to fabricate the mirror to be delivered to GSFC.  A GSFC part number etched into the side of each blank will identify each mirror.

(13) The vendor is responsible for the procurement and/or subcontracting of all other parts, materials, assemblies, design activities, etc., required to produce and test this mirror.  The vendor shall monitor the status of these activities and ensure that cost and schedule are per the plan and that all problems affecting cost, schedule, and technical performance are documented and resolved in a timely fashion. 

(14) Individual mirrors shall be delivered to GSFC as they are completed.  The vendor shall not wait until both mirrors are completed and tested to deliver them as a set.

(15) The mirror shall be cleaned to meet MIL-STD-1246 Level 400A prior to delivery to GSFC.

(16)  The mirror shall be shipped in such a way to insure timely and safe delivery. The vendor shall provide shipping containers that protect the mirror during shipment or transport to GSFC.  The GSFC technical monitor must approve the shipment methodology and shipper selection at least one week prior to shipment. The mirror vendor must provide appropriate information such as shipping vendor name and phone number, bill of laden identification numbers, and insurance terms of the shipment at this time.

(17) If the vendor is not located in the United States, the vendor must provide any additional assistance as required to expedite the clearing of the mirror through customs.

(18) Procedures used to verify mirror compliance with the specifications in this procurement shall be written and submitted to the Government for review and approval prior to use.  The vendor shall conduct evaluation tests and document the results of these tests in appropriate test reports and provide this information to the Government in the form of an Acceptance Data Package for each mirror prior to delivery.  

(19) The vendor shall document all results of his inspections and tests (maintaining a laboratory notebook is acceptable).  All major anomalies and the associated dispositions must be discussed in real time with the GSFC technical monitor or his designated alternate.

(20) The vendor shall submit a Final Project Report.  The Final Report shall demonstrate that all mirrors meet all specifications and requirements contained in this SOW, drawings and specification which are part of this procurement.  As a minimum, this report shall consist of the following items: receipt inspections, surface error test results for all optical surfaces, metrology of alignment fiducials, and failure reports and dispositions.  

(21) Evaluation factors to be used to evaluate vendor selection by GSFC (all evenly weighted):

Technical Capabilities --- the vendor shall demonstrate its ability to manufacture and deliver the mirror, which will meet requirements, detailed in these specifications, drawing packages, and this SOW.  Manufacture of the toroid is particularly difficult; the vendor must clearly demonstrate the capability to fabricate this mirror with low technical and schedule risk.

Past Contract Performance --- the contractor shall provide examples of prior similar contracts with sufficiently detailed descriptions, contract numbers, points of contact, and phone numbers for the GSFC technical representative to verify past performance.

Ability to meet scheduled delivery date --- vendor resources and commitment to this contract shall demonstrate the ability of the vendor to meet scheduled delivery dates.

Cost.

____________________________________________________________________________

Deliverables

Item

No.
Description


Due Date/No later than

Qty

1
Mirror 5 (M5), acceptance data

8 weeks ARO


2


package, and shipping container







2
Final report
 
8 weeks ARO


1
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