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1.0 Introduction and Scope

Half of the total luminosity in the Universe is emitted at infrared wavelengths. As the search for sub-stellar companions grows – along with the desire to characterize them and the evolution of circumstellar disks that their stars emerge from – there is an increasing need for higher spatial resolution and sensitivity.  The Fourier-Kelvin Stellar Interferometer (FKSI) mission is designed to meet this need as a complementary precursor to NASA’s Terrestrial Planet Finder (TPF) mission while also providing the means to solve several modern astrophysical problems.

The FKSI team will be submitting a proposal to the Discovery AO currently scheduled for release in early 2003.  The AO is a two-step process, with the first proposal response being primarily focused on the science objectives of the mission.  The initial submissions will then be down-selected, with the resultant subset of proposals then funded to perform Phase A concept studies to expand and refine their proposals to detail the entire end-to-end mission life cycle.  This partnership opportunity is being issued to select a teaming partner to help prepare the FKSI 6K Dewar System for the initial proposal submittal; to assist in the Phase A concept studies if FKSI is down selected; and to provide a flight qualified system should FKSI be selected for flight.  

The FKSI Project holds open the option of flying a 6K cryocooler instead of a dewar, if it proves advantageous to the project.  Selection of a vendor for a 6K cryocooler, if pursued, would be conducted separately from this POD.

For the portion of this partnership opportunity dealing with the preparation of the initial submission to the Discovery AO there will be no exchange of funds between the teaming partners.  Funding will be available for Phase A and subsequent phases should FKSI be selected for those additional phases.

2.0 Mission Overview

The primary goal of the FKSI mission is to provide the expanded “discovery space” associated with the use of a space-based IR imaging and nulling interferometer.   FKSI will enable new discoveries in astrophysics because of the high spatial resolution and sensitivity inherent to its instrument complement. FKSI will provide the international scientific community with 7 terabytes of Level 0, 1, and 2 FITS images as a function of rotation angle and wavelength in the form of catalogs of type A through K stars with companions, images and low resolution spectra of young stellar objects, circumstellar dust debris disks, bright SCUBA and ISO candidate high redshift objects within selected fields (with their location, luminosity, spectral types, masses), and IR-bright galaxies with their driving sources. 

Schedule (estimated):


AO release



January 2003


Proposals due


April 2003


Phase A selection


September 2003


Phase A proposals due

February 2004


Mission selection


June 2004


Preliminary Design Review
November 2005 (TBD)


Critical Design Review

September 2006 (TBD)


Launch 



Early 2009


End of Operations


Launch + 15 months (24 month goal)

3.0 Current Instrument Description

The FKSI instrument is an interferometer designed to provide ~10 arcsec FOV imaging at spatial resolutions nearly three times that of JWST, along with a nulling capability suitable for the detection of all Jupiter-sized planets out to nearly 200 pc.   The cold portion of the instrument sits atop the spacecraft bus on a thermally isolating truss, and consists of 3 to 5 ~0.5m diameter telescopes on a 16+m boom, with angle and fringe tracking instrument assemblies operating in the near-infrared (0.6-5 microns), and a camera/nulling instrument assembly operating in the mid-infrared (5-28 microns). A spacecraft-deployed sunshield fully shadows the cold portion of the instrument for all instrument boresight angles within a 10 degree half-cone angle of the anti-sun vector, and a typical observation requires the spacecraft to point the instrument at the desired target while spinning once about the pointing direction over a two-hour period.  The top of the spacecraft bus is heavily insulated to limit its thermal inputs to the cold portion of the instrument, while the warm portions of the instrument (an Instrument Control Electronics box, a Mechanism Drive Electronics box, two mechanical coolers with drive electronics (one operating, one in reserve), a Dewar Control Electronics box, and the warm instrument flight harness) are supported and thermally controlled by the spacecraft bus. A thermal model picture is shown in Figure1.
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Figure 1. Illustrated Thermal Model of the Cold Portion of the Instrument (everything above the Metallic Sunshade and the Sunshield.

4.0 6K Dewar System Requirements

	Operating temperature
	6.0-6.5 K 

	Cooling requirement
	10 mW TBR, including 5 mW of instrument dissipation

	Lifetime
	15 months (goal: 24 months), including TBD on-orbit cooldown

	Shell temperature
	288K during ground hold, cooling to 50K after TBD days of on-orbit cooldown

	Ground hold
	>48 hrs

	Orbit
	L2 halo

	Vent thrust
	<6E-6 N, after instrument cooldown

	Mass
	<120 kg including electronics

	Launch vehicle
	TBD 


4.1 Current Dewar System basic concept description (for informational purposes only, eventual partner will be able to suggest other concepts)

The Dewar System will maintain the temperature of the FKSI far-IR detectors at 7.0-9.0K.  The Dewar System referred to in this Partnership Opportunity is considered to include:

· cryogen tank(s), vacuum shell, and vapor-cooled shields as needed

· TBD electronics for valve operation, temperature monitoring, and cryogen gauging

· Cryogen and/or vacuum lines as needed on the flight system, to provide access for launch pad GSE

Additional components of the dewar assembly such as are necessary to complete a working instrument system can be included in the purview of this Partnership Opportunity.  Such components might include heat switches, thermal links, cryogenic and vacuum GSE, etc.  We are open to ideas regarding simple, reliable ways to control the heat load on the cryogen tank(s) during the ground hold and on-orbit cooldown phases of the mission. 

The current scenario for the mission is that after deployment of the sunshade and passive cooldown of the instrument module to below 70K, a heat switch will be closed, cooling the far-IR detectors to an operating temperature of approximately 7K.  

5.0 Pre-selection Support

5.1  Initial Proposal Support

SOW:  It is expected that the selected respondent will provide support using their own resources to help develop and write the FKSI proposal in response to the AO in the area of the 6K Dewar System (TBD pages as specified in the AO).  This will involve meeting with the scientists and the engineering team: To help define the end-to-end performance requirements, including inputs to the instrument thermal design, thermal shields, etc.; to define the dewar architecture; identify study topics; and to predict performance. This will include cost estimation for all mission phases.  The period of performance for this interval is expected to last 4-6 months, and start in approximately late November or early December of 2002.

5.2  Phase A Study and Phase A Proposal Support

SOW:  If FKSI is selected for a Phase A study, the proposal team will receive $TBD (total Phase A funding level will be identified in the AO) to conduct a Phase A study and submit a detailed proposal.  The respondent of this proposal for providing the dewar system for FKSI will be allocated a portion of this total to perform trade studies as identified in the initial proposal, which may involve trade studies in the dewar architecture.  The respondent will also be expected to contribute to designing, documenting, and costing the dewar system design, fabrication, integration and testing for inclusion in the final Discovery proposal response (TBD pages, as specified in the AO).  The period of performance for this interval is expected to last approximately 6 months, and start in approximately September of 2003.

5.3  POD Response Instructions for Pre-Selection Support

The respondent shall:

1) Demonstrate understanding of the dewar system under consideration:

· Means of addressing system requirements as currently specified

· Highlight particularly critical or challenging areas for the design of the dewar system
· Discuss the impacts of extending the on-orbit lifetime requirement from 15 months to 24 months

2) Provide any recommended potential study topics related to the dewar system
3) Indicate what level of resources would be allocated to the proposal phase of support.

· Discuss skills which will be provided, ideas on what level of conceptual design and important analysis and trade studies which might be needed.

4)  Identify the pertinent missions for which they have provided support for proposal writing in the area of dewar system design, fabrication, and integration and testing:

· Provide data on scope of the dewar system design, the role that they played in the proposal process, and the portions of the proposal they have written or provided assistance in writing and provide a customer reference POC

· Describe how this proposal role mapped to their role in the end dewar system development, and if the scope changed explain why.

6.0 Development Support

SOW:  If FKSI is selected for development and launch, the respondent will be responsible for the design, development, and test of the dewar system.  The respondent is responsible for:  identifying the dewar system requirements and providing all aspects of the dewar system (either directly, or through purchasing or teaming arrangements).  The period of performance for this interval is expected to last approximately 54 months, and start in approximately June of 2004.  This date will change depending upon selection timelines and budget allocations.

6.1 POD Response Instructions for Development Support

The respondent shall:

1) Identify available design and modeling capabilities required to support development of the dewar system and what level of experience in similar systems important personnel have.

2) Identify fabrication and testing facilities that will be required to support development and test of the dewar system.

3) Identify which missions they have successfully supported in this capacity and provide a customer reference POC.

· Provide information on recent similar flight dewar systems and dewar systems designed and delivered, and how that experience is applicable to the FKSI mission.  Basic information on scope of work, and how well the fielded system met the requirements (cost and technical) as well as how well they met the proposed schedules.

4) Provide a very Rough Order of Magnitude (ROM) cost estimate and timeline for the scope of the design, fabrication, and testing of the dewar system.  The respondent shall not be held to the cost or schedule in any way, but it will serve as a consideration during the partnership evaluation.  In consideration of the rigid cost cap for Discovery missions, our placeholder for the total cost of the dewar system is approximately $8M.  The respondent is invited to comment on the reasonableness of the placeholder cost.

5) FKSI will be very cost sensitive; list ideas and methods of keeping costs low and the risk of cost growth low, including how they would utilize existing open market hardware to minimize costs and provide a more robust system.

7.0 Additional Information 

For pre-selection or development support, the respondent can provide any additional information on any other pertinent missions for which his/her establishment, and any partners/vendors proposed, have provided dewar systems, and identify the relevant details of similar systems.  Also, identify any other ideas and related activities, which your organization is or has been involved with, and the significance of that activity to FKSI.

8.0 General Instructions for POD Response

Potential respondents are asked to contact the FKSI team within one week after release of this document.  This contact shall not be considered binding, but shall serve to help the FKSI team disseminate all relevant information to potential partners.  Questions can be asked during the first week after release of this document.  All questions and answers will be sent to those who express a desire to respond, while the source of the questions shall be held confidential.  For purposes of this partnership opportunity, the FKSI contact is Mr. William Cutlip (william.e.cutlip.1@gsfc.nasa.gov).

Responses to the Partnership Opportunity Document shall:

1)  Be in a presentation format (viewgraphs) that shall not exceed 40 pages.  The font size for the text shall be no smaller than 14 point.

2) Address all requirements noted in sections 5.0 through 7.0 of this document.

Responses will be treated as proprietary information and controlled as such.

The respondents shall deliver the requested information in a presentation format.  Presentation packages must be received by 5:00 p.m. (EST) Tuesday, November 12, 2002.  Please provide 10 copies of the presentation and deliver them to:

Mr. William Cutlip

NASA Goddard Space Flight Center

Code 101.2

Building 23, Room E343

Greenbelt, MD  20771

william.e.cutlip.1@gsfc.nasa.gov
All respondents that intend to make presentations must provide written or electronic notice by 5:00 p.m. (EST), Thursday, November 7, 2002.  Notice may be by e-mail to Mr. William Cutlip at william.e.cutlip.1@gsfc.nasa.gov, or in writing to the above address.

Oral presentations will be conducted at GSFC, November 13-15, 2002.  Presentations will be scheduled in two-hour blocks.  Speakers will have one hour to present and the second hour will be used for questions and answers.

9.0 Selection Criteria for Awarding Partnership Opportunity

Selection criteria will be consistent with the desire to encourage cost effective partnerships between the Government and industry.  The information requested in Section 8.0 will allow the evaluators to determine how well the respondents understand the FKSI mission. 

9.1 Selection Criteria

Proposal/Pre-selection Support (50 points)


Experience (and Team skills) and past performance in proposal phases


Resource commitment


Identification and description of key critical areas


Understanding and addressing requirements


Recommended design studies

Development Support (50 points)


Reasonableness of cost and schedule estimates


Experience and past performance in development phases


Completeness of identification of functions by mission phase


Cost control measures


Reasonableness of design and modeling capabilities to support the effort


Reasonableness of fabrication and testing facilities to support the effort

Other (not weighted)

10.0 Acronyms List

AO

Announcement of Opportunity

EST

Eastern Standard Time

FITS

Flexible Image Transport System

FKSI

Fourier-Kelvin Stellar Interferometer

FOV

Field Of View

GSFC

Goddard Space Flight Center

IR

Infrared

ISO

Infrared Space Observatory

JWST

James Webb Space Telescope

K

Kelvin

kg

Kilogram

M

Million

m

meter

mN

Milli-Newton

pc

Parsec

POC

Point of Contact

POD

Partnership Opportunity Document

rms

Root Mean Square

ROM

Rough Order of Magnitude

SCUBA
Submillimetre Common-User Bolometer Array

SOW

Statement Of Work

TBD

To Be Determined

TPF

Terrestrial Planet Finder

W

Watt

Isolative Truss





Metallic Sunshade





Instrument Module


held in Cradle





2 Deployable Radiators











Telescopes (3) with Sunshades and lids





Solar Array





4-layer Sunshield





Instrument Module


 Radiators (2)





Spacecraft Radiator Surfaces (3)
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