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1.0 Scope

A radiatively-cooled 1-m class telescope in space equipped with a high-spectral-dispersion infrared echelle-grating spectrometer (1-5 µm wavelength region, resolving power R =75,000) and a slit-viewing camera would enable unique Astrobiology and Planetary Systems science. The Organics Origins Observatory (OOO) would permit making abundance measurements for several dozen distinct chemical species, along with their nuclear spin temperatures, isotopic and isomeric abundance ratios, velocity profiles, spatial distributions, etc.  The principal object classes would be disks around young and evolved stars, exoplanets, and comets and planets (especially Mars) in our solar system.  A principal objective is to quantify the chemical classes of icy planetesimals, and to assess their role in delivering water and pre-biotic organics chemicals to planets.  The characterization of organic compounds on Mars and in exoplanets is another key objective.  

It is anticipated that OOO will be proposed under the upcoming Discovery Announcement of Opportunity scheduled for release in late March, 2004.  The AO is a two-step process, with the Step-1 proposal due 90 days after the release of the AO.  In Step-1, NASA Headquarters (Code S) selects and funds a subset of proposals for Phase A studies.  From this subset of proposals selected for Phase A, it is expected that only one mission will be down-selected for flight.  

Schedule (dates are subject to change):

Expected AO release



late March, 2004

Proposals (Step 1) due date


late June, 2004

Phase A selection



November, 2004

Phase BCD (Step 2) proposals due

June, 2005

Mission selection



October, 2005

Launch





June, 2009

End of operations



Launch +3.5 years

This partnership opportunity is being issued to select a teaming partner(s) to support OOO mission elements throughout the system life cycle (Phases A through E):

· all or a subset of the three integrated systems that constitute the OOO Science Payload:
· Telescope Assembly
· Slit Viewing Camera/Fine Guidance System
· Spectrometer System
· the OOO spacecraft bus and 3rd stage (includes Observatory level I & T)
· the sunshield
Potential partners may propose one element of the mission (e.g. only the spacecraft bus; only the telescope, etc.)  Alternatively potential partners may propose all mission elements or a subset of these elements (e.g., the spacecraft bus and the instrument; the spacecraft bus, the instrument and the sunshield, etc.)  If a potential partner proposes more than one mission element, NASA has the flexibility to select the entire proposal or just a part of it.

There will be no exchange of funds between the teaming partners for preparation of the proposal during Step 1 phase of this Discovery proposal cycle, and only limited funding will be available for Phase A.  If OOO is selected after Phase A the partner(s) will be funded according to the budget developed during the Phase A study.

2.0 Mission Description and Launch Vehicle

The OOO mission operates at the Libration Point L2 in a halo orbit of approximately 800,000 km .  The orbit period is approximately six months.  It is assumed that the launch vehicle is a Delta II.
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3.0 Science Payload

The Science Payload is a highly integrated system consisting of the Telescope System, the Slit Viewing Camera System and the Echelle Spectrometer System.  A proposal should address how requirements will be identified and tracked and how the interfaces between each of the elements will be managed.  The responder will be judged on the systems engineering approach and plan.  This plan will describe how elements of the science payload will be integrated and verified as individual systems and as part of a larger system.  A preliminary integration and test plan for each proposed element of the Science Payload should be included.  This plan should identify major milestones and facilities available for assembling and testing each element of the Science Payload and the Science Payload as an integrated system.

4.0 Spacecraft Bus

The spacecraft bus must satisfy the requirements listed below.  This mission element includes payload to spacecraft bus integration, Observatory level I & T, transportation of the Observatory to the launch site, Observatory to launch vehicle integration, launch support, and on-orbit support.

Mission Life: 3 years required, 5 years goal

Orbit: L2 Lissajous 200,000 X 850,000 km (baseline)

Orbit determination: DSN ranging

Instrument Payload: 

· Power: 145 W (EOL)

· Mass: 455 kg (includes contingency)

· Science downlink data rate: 150 Mbps (assuming the spacecraft has a 1.5 meter steerable antenna for this purpose)

· Science data storage: 3 X 1012 bits.  Note: the OOO instrument will ‘stare’ at targets.  The longest exposure is 20 minutes.  The time spent on a single target (taking multiple exposures) varies from a few hours to a few weeks.

· Ground contact: 60 minutes per day to download science data to 34 meter DSN (Ka-band downlink for housekeeping data via omni antenna, X band uplink/command to spacecraft via omni antenna)

Attitude Control: 

· Zero momentum 3 axis stabilized

· Pointing control: 10 arcsec

· Pointing knowledge X, Y, Z: 10 arcsec (1() 

· Jitter/stability: 10 arcsec / sec

· Sun avoidance angle: 60°  (angle between the sun-earth line and the instrument boresight)

· Slew rate: (undefined)

· Fine guidance control: the instrument will provide fine guidance control information to the spacecraft bus.
Ephemeris: 

· Spacecraft position known within: (undefined)

Radiation Dosage:  20Krads
3rd Stage Propulsion:

For this mission, we will use the Delta II launch vehicle with a Star 48 solid rocket 3rd stage.  After the instrument enters the halo orbit at L2, a cold gas system must be used for all maneuvers to avoid contaminating the telescope optics.

5.0 Sunshield

The OOO observatory will use a sunshield (in conjunction with the thermal control system) to passively cool the telescope and optics to ~70 degress Kelvin; the focal plane, to less than ~38 degrees Kelvin.
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6.0 Pre-Selection Proposal Support

Potential partner(s) shall provide support using their own resources.  This will involve meeting with the science and engineering team: To help define the end-to-end performance requirements, including interfaces to the instrument, sunshield, etc.; to define the flight system architecture; to 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 3 weeks.

7.0 POD Response Instructions for Pre-Selection Support

The potential partner shall:

1) Demonstrate an understanding of the mission element under consideration:

· Address mission element requirements as currently specified;

· Identify particularly critical or challenging areas for the design of the mission element(s);

· Propose solutions to critical or challenging areas for the design of the mission element(s);

· Identify the impacts of extending the on-orbit lifetime requirement from 3 years to 5 years;

· Discuss the I & T flow for the mission element(s);

· Identify support facilities (fabrication, I & T, storage, etc.) for the mission element(s);

· Discuss the schedule for the mission element(s);

· Provide a ROM cost for all mission phases and discuss the cost management strategy for the mission element(s).  (i.e. What are the costs and how will the potential partner fix them in place and prevent cost growth?)  If the potential partner proposes more than one mission element, then the potential partner shall provide ROM cost information for each element.

· List the skills required to support the mission element through all mission phases.

2) Provide any recommended study topics related to the mission element.

3) Indicate the resources (skills and time) that would be allocated to the proposal phase of support.

4)  Identify the pertinent missions for which they have provided proposal writing support 

      and mission support beyond Phase A.

· The potential partner shall provide data on scope of the design, the role that they played in the proposal process, the portions of the proposal they have written or provided assistance in writing, and a customer reference POC;

· The potential partner shall describe how this proposal role mapped to their role in the mission development; and if the scope changed, the potential partner shall explain why.

Refer to Section 10.0 and Section 11.0 for more information regarding the POD process.

8.0 Phase A Proposal and Phase A Study Support

If OOO is selected for a Phase A study, the proposal team will receive funds to conduct a Phase A study and submit a detailed proposal.  The partner(s) will receive a portion of this total to perform trade studies as identified in the initial proposal.  The partner(s) shall contribute to designing, documenting, and costing mission Phases A through E, the entire system life cycle.  (Page limits will be defined in the AO.).  The period of performance for this interval is approximately 6 months, starting in November, 2004.

9.0 Development Support (Phase B to Phase E)

If OOO is selected for development and launch, then the OOO team (NASA and its partners) will develop and manage the mission according to the Phase A detailed proposal.

10.0 General Instructions for POD Response

Potential partners are asked to contact the OOO team within 1 week after release of this document.  This contact shall not be considered binding, but shall serve to help the OOO team disseminate all relevant information to potential partners.  Potential partners should ask questions 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 OOO contact is Theo Bugtong (Theodore.f.bugtong@nasa.gov) 

Written responses to the Partnership Opportunity Document shall:

1) Not exceed 30 pages.

2) Use a font size of 12 or larger.

3) Address all requirements described in this document.

4) Provide a Point of Contact to address questions from NASA.

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

Potential partners shall deliver their written responses by 5:00 p.m. (Eastern Time) on March 19, 2004. 

Please provide 10 copies of each written response to:

Theo Bugtong

Mail Code 592

Goddard Space Flight Center

Greenbelt MD 20771

11.0 Selection Criteria for Awarding Partnership Opportunity

All potential partners must respond to Section 7.0 and Section 10.0 of this POD.  The responses will serve as the basis for selection.  We will score the responses based on completeness and credibility.  The requirements from Section 7.0 and their respective weights are listed here.

The potential partner shall:

1) Demonstrate an understanding of the mission element under consideration (70%):

· Address mission element requirements as currently specified;

· Identify particularly critical or challenging areas for the design of the mission element(s);

· Propose solutions to critical or challenging areas for the design of the mission element(s);

· Identify the impacts of extending the on-orbit lifetime requirement from 3 years to 5 years;

· Discuss the I & T flow for the mission element(s);

· Identify support facilities (fabrication, I & T, storage, etc.) for the mission element(s);

· Discuss the schedule for the mission element(s);

· Provide a ROM cost for all mission phases and discuss the cost management strategy for the mission element(s).  (i.e. What are the costs and how will the potential partner fix them in place and prevent cost growth?)  If the potential partner proposes more than one mission element, then the potential partner shall provide ROM cost information for each element.

· List the skills required to support the mission element through all mission phases.

2) Provide any recommended study topics related to the mission element (10%).

3) Indicate the resources (skills and time) that would be allocated to the proposal phase of support (10%).

4)  Identify the pertinent missions for which they have provided proposal writing

       support and mission support beyond Phase A (10%).

· The potential partner shall provide data on scope of the design, the role that they played in the proposal process, the portions of the proposal they have written or provided assistance in writing, and a customer reference POC;

· The potential partner shall describe how this proposal role mapped to their role in the mission development; and if the scope changed, the potential partner shall explain why.

12.0 Acronyms List

AO
Announcement of Opportunity

DSN
Deep Space Network

EOL
End Of Life

I & T
Integration & Test

L2
Lagrange Point 2, Libration Point 2

NASA
National Aeronautics and Space Administration

OOO
Organics Origins Observatory

POC
Point of Contact

POD
Partnership Opportunity Document

ROM
Rough Order of Magnitude





























































OOO Conceptual Diagram 02/2004
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