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Preface

NASA  Goddard Space Flight Center, Code 662, is issuing this Request For Information (RFI) for the purpose of openly soliciting information regarding the availability, cost, and capabilities of potential partners in the formulation of the Black Hole Imaging Mission-Micro-Arcsecond X-ray Imaging Mission (MAXIM). The Black Hole Imaging Mission is a vision mission of NASA's Office of Space Science, Structure and Evolution of the Universe (SEU) Roadmap entitled "Beyond Einstein: from the big bang to black holes".  The mission goal is to image directly matter near the edge of a black hole and map its motion.

It is emphasized that the requested information is for preliminary planning purposes only and does not constitute a commitment, implied or otherwise, that NASA will solicit the submitter for a procurement of any related effort in the future.  NASA will not be responsible for any costs incurred by submitters in furnishing this information. However, this is an opportunity to join the MAXIM Project team and be involved in the formulation process while understanding future mission activities.

General information regarding this RFI:

Solicitation Number: N/A

Reference Number: RFI-MAXIM-662

NASA Acquisition Internet Service (NAIS) Page Posted Date: June 30, 2003

Response Date: Due July 18, 2003 no later than 5:00 p.m. EDT

Classification Code: A--Research and Development
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Section 1. Introduction

1.1 GENERAL INFORMATION

The Black Hole Imaging Mission is a vision mission that is part of NASA's Office of Space Science, Structure and Evolution of the Universe (SEU) Theme. SEU released a roadmap in January 2003 outlining the future of the SEU theme entitled "Beyond Einstein: from the big bang to black holes". The Black Hole Imaging Mission goal is to understand the dynamics near a black hole.  The science objectives for a black hole imaging mission are: map the motions of gas in the vicinity of a black hole event horizon and compare them to predictions based on the general theory of relativity; map the release of energy in black hole accretion disks; and determine how relativistic jets are produced and the role of black hole spin in the process.

The Goddard Space Flight Center (GSFC) is leading a proposal development effort in response to NASA Headquarters' Amendment No. 6 NRA ROSS 2003-NRA 03-OSS-01 released on June 13. The Micro-Arcsecond X-ray Imaging Mission (MAXIM) Project Office at GSFC is soliciting information from industry for participation in the proposal development, and if the proposal is selected by NASA Headquarters, additional industry participation in the vision mission concept development during the one-year study phase. For the portion of this partnership opportunity dealing with the preparation of the initial proposal submission to the ROSS NRA there will be no exchange of funds between the teaming partners. It is emphasized that the requested information is for preliminary planning purposes only and does not constitute a commitment, implied or otherwise, that NASA will solicit the submitter for a procurement of any related effort in the future.  NASA will not be responsible for any costs incurred by submitters in furnishing this information. However, this is an opportunity to join the MAXIM Project team and be involved in the formulation process while understanding future mission activities.

1.2 BACKGROUND INFORMATION

Over the past ten years the study of black holes has moved from a quest to prove their existence, to detailed studies of their effects on space-time and testing the physics under extreme conditions. This change in emphasis has been driven by observations that have established that stellar mass black holes (ten times the mass of the sun) in our galaxy, and supermassive black holes (millions to billions of solar masses) at the nucleus of galaxies are relatively commonplace.

The most powerful method of examining these black holes is through direct imaging of the light from the accretion disk bending around the black hole. This would also allow observing the actual distortion of space-time by the intense ultimate gravitational field, observing the base of relativistic jets and the plunging region in which material undergoes the final spiral towards the black hole event horizon. The typical size of an event horizon around nearby supermassive black holes is on the order of microarcseconds-nearly a million times finer than the angular resolution of the Hubble Space Telescope (HST).

The MAXIM mission is designed to make a ten million-fold improvement in X-ray image clarity of celestial objects by providing 0.1 microarcsecond imaging. Using interferometric techniques at the short wavelengths of X-rays, MAXIM will resolve objects as tiny as the Earth at the center of the Milky Way, the solar disk in another galaxy, and at greater distances yet, the huge black holes that power quasars. While MAXIM's image of a black hole will certainly be one of the new century's most spectacular scientific pictures, it will also address leading questions in black hole research. The image will carry spectroscopic information that shows how the emitted spectrum changes with time as seen in the individual pixels of our high-resolution image. This information constrains the physics of the X-ray emitting disk corona and allows the unambiguous determination of its geometry and time variability. In addition, the mapping of fluorescent line emission across the accretion disk will provide a spatial map of Kelerian motions across the disk plane within the relativistic gravity region thereby providing a direct test of strong field General Relativity. Imaging the plunging region in the immediate vicinity of the black hole will give insight into the launch point of relativistic Active Galactic Nuclei (AGN) and will chart the jet's progression away from the black hole, and also show how a jet relates to the black hole spin and surrounding magnetosphere. 

Micro-arcsecond imaging can revolutionize studies of a number of other astrophysical objects. As an example, MAXIM will be able to resolve the parallax of luminous X-ray binaries within the Virgo Cluster giving the most solid footing for the Hubble length scale. MAXIM will also be able to resolve 100 km coronal structure in nearby stars helping with the understanding of plasmas, flaring, and magnetic fields in coronae. 

To resolve microarcseconds will require a major lead forward in technology. Simple X-ray telescopes are woefully inadequate: X-ray interferometry is required. The short one to ten Angstrom wavelength of X-rays means that required baselines are a 1,000 times smaller than those in the visible, and the extremely high surface brightness of x-ray sources relieves the need for huge collecting areas. We have demonstrated in the laboratory that practical interferometers can be built for the X-ray. 

Initial mission studies were conducted at the GSFC Integrated Design Center. Additional reference material can be found at the MAXIM website located at http://maxim.gsfc.nasa.gov.

Recent updates to the MAXIM concepts were developed as a core collaboration between GSFC and the University of Colorado. Other team members contributing to the mission definition over the years included Marshall Space Flight Center, Harvard-Smithsonian Astrophysical Observatory (SAO), MIT, CalTech, JPL, Columbia University, University of Maryland, Stanford University, TRW, and Ball Aerospace Technology Corporation.

1.3 RFI Purpose

This request for information (RFI) is being made available for information and planning purposes only, subject to FAR Clause 52.215-3, entitled "Solicitation for Information or Planning Purposes". It does not constitute a Request for Proposal, Invitation to Bid, or Request for Quotation, and it is not to be construed as a commitment by the Government to enter into a contract. This RFI is subject to review or cancellation at any time. 

As a result of this RFI, GSFC anticipates entering into a partnering phase activity with potential respondents who are determined to be viable contributors to the proposal development and the MAXIM mission concept study if the MAXIM proposal is selected during the NASA ROSS NRA process. GSFC has the right to select more than one partner who meets the selection criteria and are deemed viable partners.

GSFC has posted certain information (http://maxim.gsfc.nasa.gov) to enable potential respondents to learn more about the MAXIM Program, and to enable them to respond to this RFI. The information contained on this web site is essential for developing an understanding of the MAXIM Program. 

The objective of this RFI is to invite potential respondents to submit information that allows NASA GSFC to advise the respondents about their potential to be viable partners and contributors to the development of the MAXIM vision mission concept development; to promote competition; to improve potential respondents' understanding of the NASA's requirements; and to improve NASA's knowledge of industries' capabilities. 

This notice constitutes all information concerning the Black Hole Imaging Mission/MAXIM partnering opportunity that will be furnished at this time. Firms interested in obtaining supplemental information should submit a request by email to Dr. Keith Gendreau at Keith.C.Gendreau@nasa.gov. Please do not request other information until you have read the documentation available through the web site listed above. 

Section 2. RFI Scope

2.1 Overview

During the proposal development phase in response to NASA Headquarters' Amendment No. 6 NRA ROSS 2003-NRA- 03-OSS-01, the selected partners will participate as part of the MAXIM proposal team. If the MAXIM proposal is selected by NASA Headquarters, additional industry participation in the vision mission concept development is expected during the one-year study phase. In response to this RFI, the respondent(s) will describe briefly the requested information below. 

2.2 DETAILS of the OPPORTUNITY

The schedule of work is as follows:

Proposal Development Phase - July 2003 - September 12, 2003 

Mission Concept Study Development Phase -  March 30, 2004 - March 29, 2005 (approximate dates)

Scope of Work for the Partner(s)

During the proposal writing phase, partners are expected to help by providing technical expertise to describe the current status of the MAXIM  mission implementation as well as a rough roadmap of where technology advances would make the largest impact toward mission success.

If the MAXIM proposal is selected through the NRA process, partners are expected to make contributions toward several aspects of the mission design.  These include:

- Assisting in formulating a requirements flowdown analysis that takes scientific requirements through to engineering requirements.  This can include error tree analysis and/or end-to-end modeling.

- Assisting in formulating a technology roadmap that takes us from current technologies towards advanced technologies required to complete the mission.

- Assisting in formulating a baseline mission design with GSFC/NASA and other partners on this architecture study 

Section 3. RFI RESPONSES

3.1 GSFC's evaluation criteria  

NASA will evaluate the submitted capability and qualification statements from the respondents by considering the following:

· The depth and relevance of experience and past performance history that convey a demonstrated ability to successfully perform proposal and mission concept development

· The adequacy and availability of necessary human resource, facilities, and other resources for conducting research and development

· The proper identification of the key challenges and technical effectiveness of your approach in dealing with these.

GSFC will advise each respondent, in writing, as to our assessment of viability as a partner under this potential opportunity.  To be considered a viable competitor, you must be rated viable for all three criteria. GSFC anticipates completing this evaluation within two weeks of receiving capability and qualification statements. GSFC may ask for supplemental information to your statements if there is uncertainty as to your viability.  If more than one proposal meets the selection criteria, GSFC reserves the right to select more than one industry partner. You will be contacted after this evaluation with the results. If you are found to be viable, you will be contacted to set up future meetings. If you are found not to be a viable competitor, NASA will advise you as to the basis for that determination. Non-viable respondents may request a one-on-one meeting by sending a written request to the Principle Investigator, Dr. Keith Gendreau, at the address listed below.

3.2 RFI Response INSTRUCTIONS

Proposals are limited to no more than 5 pages in not less than 12-point font. Excluded from the page count are the cover letter, title pages, table of contents, list of acronyms page, and appendices. Respondents may feel free to attach additional appendices that describe their capabilities further, but we encourage brevity. Responses to this POD shall be in Adobe Acrobat Portable Data Format (PDF) or Microsoft Word. The acceptable embedded graphics are JPEG or GIF format.

The written package must include the following:

· The approach for supporting the MAXIM proposal development and vision mission study.

· A description of capabilities and qualifications offered.

· The respondents should briefly describe a proposed approach to performing the vision mission concept study and outline areas of participation, and provide evidence that supports claims of expertise and capability.

Respondents who intend to provide the capabilities and qualifications statement  are requested to notify Dr. Keith Gendreau, NASA GSFC Code 662 at Keith.C.Gendreau@nasa.gov within five business days of receiving this notice. This contact shall not be considered binding, but shall be used as the distribution list for any additional correspondence. 

Questions concerning this POD may be asked during the first week after release of this document. All questions and answers will be documented and provided to the entire distribution list. The source of the questions will not be disseminated. All questions should be submitted to Dr. Keith Gendreau via email at Keith.C.Gendreau@nasa.gov. 

The respondents shall address the requirements of this Partnering Opportunity Document in written format as described in previous paragraphs. Interested firms are requested to submit their capabilities and qualifications statements by mail to Dr. Keith Gendreau at the address below no later than 5 p.m. EDT on July 18, 2003.

It is the responsibility of potential respondents to monitor the NASA Acquisition Internet Service (NAIS), GSFC Procurement site http://genesis.gsfc.nasa.gov/procure.htm for information concerning this RFI. 

RFI Point of Contact Information: 

Name: Dr. Keith Gendreau

Title: MAXIM Principal Investigator

Address: NASA/Goddard Space Flight Center, Mail Code 662, Room S210, Building 2, Greenbelt, MD 20771

Phone: (301) 286-6188

Fax: (301) 286-0250

Email: Keith.C.Gendreau@nasa.gov
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