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1. Summary

The Jupiter Magnetospheric Explorer—an Earth-orbiting observatory—will conduct an unprecedented global study of Jupiter’s dynamic magnetosphere, allowing an in-depth comparison with Earth’s magnetosphere. Its instruments offer imaging and spectroscopy of the UV emissions from Jupiter’s aurora, Io’s atmosphere, and the plasma torus. Just as long-term global observations of the Earth’s aurora and the solar wind-driven magnetosphere have revealed the workings of the terrestrial magnetosphere, continuous observations of Jupiter’s UV emissions will reveal the nature, variability, and interrelationships of the underlying Jovian plasma processes. Quantitative comparison of plasma processes in the giant, rotation-dominated magnetosphere of Jupiter with that of Earth extends and tests our understanding of Sun-Earth Connections.

The Goddard Space Flight Center JMEX team has already submitted its Step 2 proposal to the Small Explorer Program Announcement of Opportunity (A.O.) AO-03-OSS-02.  The team is now looking a partner to participate in the development, fabrication, testing, etc. of a primary mirror, should the team’s Step 2 proposal prove to be successful under this A.O.  Should the team’s JMEX proposal be selected by the A.O. source selection official as a primary or secondary mission, Goddard intends to negotiate a contract with its primary mirror partner to execute the mission as described in the source selection official’s selection documentation

2. Offer Format and Instructions

Your written offer package must include the following:  

a) Mission Suitability:  The offeror shall submit a written proposal identifying its proposed approach to meeting the requirements for the designated JMEX mirror, and concept and preliminary plan for mirror integration and test.  The offeror shall identify its proposed approach for engineering support to monitor the health and safety of the mirror during its manufacture.


The offeror shall submit a written proposal describing its overall understanding of the designated JMEX mirror requirements and identifying its proposed approach to meeting the requirements for the designated JMEX mirror, and concept and preliminary plan for mirror integration and test. The offeror shall describe its understanding of the objectives of the program and its methods to be used in planning for risks that can be reasonably expected throughout the period of performance. The offeror shall identify its proposed approach for engineering support to monitor the health and safety of the mirror during its manufacture.

b) Price:  Offers are to contain no more than two proposed payment schedules and associated completion criteria associated with the effort.  The offeror should also include a Not To Exceed (NTE) price for the JMEX primary mirror.  

c) Relevant Experience / Past Performance - Provide a narrative summary of your past performance information, identifying your five most recent contracts/delivery orders that illustrate relevant experience (in size and scope) to the effort required for this RFI. 

If you propose to use subcontractors (or teaming arrangements) to perform major or critical aspects of this requirement, provide the above past performance information for subcontractors or team members whose contribution would be valued in excess of  $50,000. 

Proposals are limited to no more than 15 pages in not less than 12 point font. A page is defined as one side of a sheet, 8 ½" x 11", with at least one inch margins on all sides. Fold-out pages may be used where appropriate but each fold-out will count as the equivalent number of 8 ½" x 11" pages rounded up to the nearest whole number. That is: an 11" x 17" fold-out page with printing on one side will count as two pages, whereas an 11" x 20"fold-out page with printing on one side will count as three pages. All submissions, including cover letter, are included in the limitation total except for title pages, table of contents, and list of acronyms page. The acceptable type fonts are either Times New Roman or Arial, embedded graphics are to be JPEG or GIF format only and not exceed 500Kb each. Font size for text in figures and tables shall be 8 point or larger. 

Offerors are cautioned that pages not in compliance with this solicitation instruction will not be considered in the evaluation, and will be returned to the offeror.  



Responses to this RFI shall be in Adobe Acrobat Portable Data Format (PDF).  Any offer 


containing a virus will not be opened or evaluated.  Interested firms should submit their 



notice of intent by September 24, 2004, and their proposals by October 4, 2004 to 





 

Jennifer J. Awkard, NASA/GSFC, Mail Code 210.3, Bldg 11, Rm S215G, Greenbelt, MD 

20771, or e-mail: Jennifer.J.Awkard@nasa.gov.  Documents, comments, and questions 



may be forwarded to Jennifer Awkard via electronic transmission or by facsimile 




      

transmission (301-286-1720).  When responding, reference the RFI number (JMEX-RFI-   

09-24-04).

3. Evaluation Factors and Relative Importance

The evaluation team will use the following factors in selection and award.  

The Government will evaluate the proposals submitted in response to this contingent delivery order based upon the following three evaluation factors:  (a) Mission Suitability, (b) Price, and (c) Relevant Experience/Past Performance. The combination of Mission Suitability with the Relevant Experience/Past Performance is more important than Price.  The following characteristics of the proposals will be evaluated:  

(a)  Mission Suitability:  Offerors will be evaluated on their overall understanding of the requirements and their proposed concept to meet the requirements. Offerors will be evaluated on their recognition of the objectives of the program, technical soundness, and innovation of proposed approach as well as the methods to be used in planning, controlling, and completion of the task. All written plans will be evaluated for completeness, reasonableness, effectiveness, and the appropriate identification of risk to the Government that can be reasonably expected throughout the period of performance. 

(b)   Price:  The price factor is important in determining the Offeror’s understanding of the requirements of the RFI and the resources required.  Price will be considered in evaluating and assessing the validity of the approach proposed for accomplishing the task of delivering the JMEX primary mirror.  The Offeror will be evaluated on the proposed price for the delivery order. 

(c) Relevant Experience/Past Performance 

This factor will be used to evaluate the Offeror’s overall corporate past performance, to include the corporate past performance of any proposed subcontractors, on comparable or related procurement/ project efforts will be considered.  Emphasis will be given to the extent of direct experience and quality of past performance on previous contracts/task orders that are highly relevant to the effort defined in the RFI.  The past performance based on flight hardware that has actual space flight heritage is very important, as well as the offeror’s track record on delivery of the flight hardware with respect to cost and schedule.  There is a requirement on this project that its components have a high Technology Readiness Level (TRL).  Offerors having no relevant past performance will receive a neutral rating (i.e., they will not be evaluated favorably nor unfavorably).  The Offeror will be evaluated on:

· Narrative summary describing the offeror’s relevant experience and past performance similar to the JMEX mission       

· Any additional information that the Government may obtain about the offeror’s relevant experience or past performance beyond that submitted response to the RFI

· Offeror’s past performance on delivery of previously flown flight hardware with similar requirements to this RFI.     

Past Performance will be evaluated based on the adjectival ratings of Excellent, Very Good, Good, Fair, and Poor.   

Jupiter Magnetospheric Explorer (JMEX)

Primary Mirror RFI

4. Background

JMEX tests our understanding of Sun-Earth Connections in the most extreme space environment in the solar system by exploring Jupiter’s giant, dynamic magnetosphere and comparing it with the Earth’s. Through simultaneous, global, long-term measurements of Io, the plasma torus, and jovian aurora, JMEX will unravel the cause-and-effect relationships in the complex, coupled system of Jupiter’s space environment.

JMEX is a pathfinder for high-resolution imaging on small missions, without requiring new technology. The JMEX Observatory consists of two co-aligned ultraviolet telescopes on a Ball RS-300 spacecraft bus, to be launched by a Pegasus XL into a 600 km, 28.5° inclination orbit. An ultraviolet telescope takes images and spectra of Io, Jupiter’s aurora, and atmosphere in the 115-200 nm range with <0.25" imaging performance. An Extreme-UV imaging spectrograph simultaneously provides 64-114 nm spectral imaging of the Io plasma torus. An innovative Image Motion Sensor enables jitter mitigation through post-processing of science data.         

JMEX matches HST/STIS (Hubble Space Telescope Space/Telescope Imaging Spectrograph) in sensitivity per resolution element while remaining within the SMEX cost cap and launch capabilities. Over its two-year mission, JMEX will observe five primary magnetospheric phenomena at diagnostic UV wavelengths, using proven observational methods and instrumentation. JMEX also supports ground-based infrared (IR) measurements of Io volcanism, and makes use of solar activity measures from other missions. JMEX directly addresses the Sun-Earth Connections (SEC) 2003 Roadmap objective, “understand the changing flow of energy and matter throughout the Sun, heliosphere, and planetary environments.” JMEX’s study of another planet’s magnetosphere from Earth orbit offers tremendous scientific return at modest cost, making it a logical precursor to a Jupiter polar orbiter mission – a priority in both Solar and Space Physics and Solar System Exploration NRC decadal surveys. 

5.  JMEX Mission Description

JMEX observes Jupiter from a 600-km, 28.5° inclination low Earth orbit, which provides more than 45 minutes of continuous viewing each orbit. The prime science takes place during 9-month observing windows when Jupiter is >45° from the Sun. For 3-month intervals when Jupiter is not observable, JMEX can observe other targets such as Saturn’s aurora and Guest Investigator targets. The Pegasus XL launch is scheduled for May 2008, though science considerations place no constraints on the launch date and there will be no loss of science if the launch is delayed. A 27-month mission duration ensures a total of at least 18 months of Jupiter observations.

6.   JMEX Primary Mirror Overview
NASA recently selected JMEX (Jupiter Magnetosphere Explorer) for study as a Small Explorer mission.  The far ultraviolet (FUV) optical system we are considering is a 500mm aperture 2-mirror precision telescope that feeds a magnifying relay mirror. The system would have an effective focal length of 50 m. The system-level on-orbit imaging requirement is a 50% encircled energy width of 0.25 arcseconds at 120 nm.

We are asking for (1) expressions of interest, and (2) cost and schedule estimates, from potential vendors for this project.  Vendors may respond with bids for the primary mirror.  

The primary mirror is an on-axis paraboloid with a clear aperture of 500 mm.  The system has a 50 arcsecond (0.833 arcminute, 0.0183 degree)  radial field of view with a ~110mm radial field of regard including corrective secondary mirror motions.  Because the field is small, the design image quality is quite good (diffraction limited) even at the edge of the field. 

[image: image1.emf]
Figure 1.  Ray Trace Layout Diagram for JMEX UVT

The primary mirror  prescription data is listed below.  The secondary is a convex hyperboloid and will be purchased separately.

Primary mirror:

- 525 mm full aperture, 500 mm Clear aperture (diameters) [12.5 mm radial edge]

- Radius: -1762.5 ± 2 mm

- Conic constant (-1, i.e. a paraboloid)

- speed: f/1.762

- weight range 4.5-6.2 kg

- inner hole diameter (range 80-100 mm acceptable)

- nominal thickness 48 mm (meniscus)

- Invar bipod flexure mount (conceptual)

- CTE ( 30 parts per billion per deg. C., with mirror material being Zerodur or ULE fused silica.

The primary mirror may be made using a waterjet core and low temperature fusion processes. Mirror blank may be made flat and slumped per AMSD (Advanced Mirror Systems Demonstrator) mirror process or made directly as the vendor determines is most efficient. Primary mirror is to be built to withstand Pegasus launch loads. Additional glass to be added to core and or backplate as necessary in the mounting areas.

We ask that the vendor inform us when (nominally 2 months into the contract) they require us to freeze the optical and mount designs. 
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Figure 2. Outline Drawing of Primary Mirror

Surface Specifications (primary) 

Figure (full aperture to 10 mm)

0.01 waves (@633nm) rms, or 6.3 nm

Mid-frequency (10 to 1 mm)

2.5nm rms

Microroughness (1 mm to 1 micron)
1.0 nm rms

The means of verification of each specification and calibration data on each should be supplied. The mirror should be figured for flight (zero gravity environment); gravity backout models to be supplied to the government.

Other specifications:

· mirrors will be mounted & coated at GSFC

· as a NASA Small Explorer mission, the time between funding as a flight mission and launch is very short. Fabrication time for the optics should be less than 12 months, and 9 months would be better.

Additional relevant information:

· Mirrors should be made of low CTE (coefficient of thermal expansion) materials. The nominal temperature will be ~290K (ambient) ± tbd (planning values are ±2 degrees for operational, ±15 degrees survival); we assume use of Corning ULE fused silica with excellent homogeneity.

· The environment after launch will be low earth orbit (LEO), pointed in the ecliptic plane towards Jupiter. Therefore the spacecraft will be undergoing day/night transitions approximately every 40 minutes; any interruption of observations at this transition due to thermal instabilities must be minimized.

· The fairing and spacecraft will also be supporting a smaller (~300 mm clear aperture) extreme ultraviolet (EUV) telescope, with less stringent performance requirements. 
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Figure 3. Mount Concept 

(mounts assumed to be Invar bipods bonded to the bottom of the mirror)

�


Figure 2-5 Electronics Block Diagram. CCD preamps are located directly on the focal plane. Focal plane interface electronics are located directly behind the focal plane. The processor electronics are located in the spacecraft bus.
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