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DESCRIPTION

1.0
PURPOSE

The purpose of this Request for Information is to solicit early industry participation and identify potential sources for the Satellite Laser Ranging (SLR) System Network Replacement Project.
2.0 BACKGROUND  

NASA/Goddard Space Flight Center has been operating and maintaining ground-based laser ranging systems since the early 1960’s.  These SLR systems track cube corner-equipped satellites by making time-of-flight measurements utilizing short pulse laser transmitters and photomultiplier tube-based timing receivers.  The SLR data collected by Goddard’s network is used in numerous earth science studies as well as providing support for ongoing orbital missions where precision orbit determination is required.  The current third generation NASA Mobile Laser Ranging System (MOBLAS) is operating at the 1 cm level single shot RMS with normal point data (time averaged) accurate to a few millimeters.  Originally designed and built with late 1970’s technology, and requiring a four man crew to operate, the MOBLAS systems have followed a long instrument upgrade path to achieve their current operating environment and centimeter ranging accuracy.  Lasers, photomultiplier tubes, timing discriminators, time interval units, and timing electronics have all been replaced to improve range measurement capabilities.  Modifications incorporated during the 1990’s, resulted in the ability to operate the system with a single operator.  Current systems have reached the performance limits for both data quality and quantity while the demand for precision tracking data continues to grow. Operational and R&D SLR budgets have declined compounding the problem. To meet the tracking needs of future NASA science missions and studies Goddard Space Flight Center has in development a prototype system (SLR2000) which addresses the shortcomings of the existing MOBLAS network.  The SLR2000 is currently undergoing field trials at the Goddard Space Flight Center in Greenbelt, Maryland. The primary goals of prototype development is to evaluate single photon detection SLR systems operating at kilohertz rates, to demonstrate enabling key technologies, ideas and instrumentation, and to determine system hardware, software, and control algorithm performance levels and limitations.  The next generation replacement SLR system must employ new ideas, instrumentation, philosophies, and techniques to provide accurate, reliable, 24/7 tracking operations at greatly reduced costs.  

Through a competitive process NASA plans to replace the existing SLR Network with new automated systems that address these issues and that retire the electrical, chemical, ocular, and toxic fume hazards existing on current MOBLAS systems. 

3.0 
DESCRIPTION OF REQUIREMENT
NASA/Goddard Space Flight Center is interested in receiving information from industry to plan the procurement of the next generation Satellite Laser Ranging System Network.  In providing the requested information, respondents may incorporate technologies from all or part of the existing SLR2000 design, or may use completely separate techniques and instrumentation.  

SLR2000 Prototype System Design Description

The SLR2000 prototype system is designed to be a fully automated single photon detection satellite laser ranging system which utilizes a newly developed quadrant microchannel plate-based photomultiplier tube receiver and a diode pumped microchip laser.   Operating at a 2 kHz rate the transmitted laser pulse is spread to cover the entire 40 cm telescope exit aperture and limited in pulse energy to render the system eyesafe.  The receive photomultiplier tube provides time-of-flight range information but also when placed in the receiver image plane acts as a position sensitive detector enabling closed loop tracking operation.  The telescope and gimbal mount are used in both transmit and receive mode simultaneously via use of a passive transmit/receive switch which is both pulsewidth and repetition rate insensitive. Point ahead beam steering of the transmit path independent of the receive path is controlled by a Risley prism pair.  Since multiple laser fires are in flight at any given instant an event timer must be used in range measurement.  The time-averaged counts of the 4 quadrants of the range detector will be used to determine the system pointing error in closing the tracking loop.  Signal return rates are generally much less than 1 photoelectron per laser fire.  Signal recognition algorithms have been developed for SLR2000 to identify signal buried in noise.  A CCD camera boresighted with the receive system is used in calibrating the mount by imaging stars.  The tracking mount open loop tracking accuracy is at the 2 arcsecond level.  Laser transmitter beamwidth is nominally 10 arcseconds (FWHM) as is the receiver field of view.  Appropriate twilight and daylight bandpass filters are used in the receiver, and range gating is applied to both the receive photomultiplier tube and timing discriminator.  The 40 cm off axis telescope is mounted in the elevation over azimuth gimbal mount housed in the upper domed portion of the shelter with the transceiver table, receive electronics, and control computers housed in the lower environmentally controlled laboratory.  Weather instrumentation not only includes instruments measuring pressure, temperature, and relative humidity (used to determine atmospheric range correction), but also visibility, precipitation wind speed and all sky thermal IR camera to access sky conditions.  The SLR2000 system is currently being retro-fitted with more efficient receiver optics which will enable closed loop and daylight tracking operations.  

SLR2000 prototype system designs, techniques, algorithms, and tracking results, along with the source code and documentation for the prototype software package are expected to be made available in coordination with the release of a formal solicitation for procurement.

The new Satellite Laser Ranging (SLR) Network is expected to consist of eight to twelve systems which will be deployed globally.  While the exact locations of the network have not been chosen yet, it is expected that the current NASA SLR system locations will be used, and that additional sites will be near existing facilities that can supply power and communication.  The SLR systems will be expected to communicate in real-time to a Central Facility (not included as part of this RFI) which will coordinate and monitor the Network’s performance.  The new SLR system supplier will be required to demonstrate interim subsystem performance at the factory as well as system verification and performance assessment at the final location. Acceptance will be at each system’s final location.  

Next Generation Satellite Laser Ranging (SLR) System Technical Goals and Requirements Specifications:

· Fully Automated, No Operator, 24/7 Operation.

· Single shot ranging accuracy at the few centimeter level, with 1 mm Normal Point data for LAGEOS.

· Ranging to corner cube retro-reflector (CCR) equipped satellites up to geosynchronous altitude.  All earth orbiting satellites up to 20,000 km altitude, with the possible exception of GPS, must be tracked both during daylight and nighttime.

· Ocular, chemical, and electrical hazards minimized.

· Small, compact, self-monitoring, low maintenance, increased reliability SLR system.  

· External conditions monitored using an ensemble of weather instruments.  Data from these instruments provide self-protection from weather and are used to determine the range refraction correction to better than 1 centimeter.  

· Automated satellite scheduling, data processing and delivery via the internet.  Predictions must be obtained daily from the ILRS and a schedule generated onsite.  

· Creation of the final data product (ILRS Normal Point format) onsite and transfer of this data to an off-site facility in a timely fashion.

· Assessment of the current system health and tracking performance and transfer of this information to an off-site facility.

· Remote operational capability.  An operator who “logs into” the system must be able to view the system as it operates as well as override most of the automated features.

· Failsafe mode – automated shutdown for serious problems.  The system must also have the capability to be shutdown by remote communication (internet or phone).

· Self calibrating.  Models of the mount pointing must be determined using star calibrations or an equivalent method.   Ground calibrations using a target that is a fixed surveyed distance away from the system will be required to determine system performance and system delays.  Ground calibration RMS values should be a few centimeters or less.

· Survey of the system and the calibration target at the final locations.  The system survey should be accurate to the millimeter level.

· Low system replication/operating costs:   Utilization of as many COTS items as possible will reduce system costs.

· Operation at 532nm wavelength:  Preferred wavelength utilizing matured lasers, efficient detectors and bandpass filters, and compatible with the majority of worldwide SLR systems.

Additional Options

The replacement system design must be able to accommodate an easy upgrade to allow either or both of the following options to be added to the new SLR systems:
· The next generation SLR system can be used in a transponder mode with other lunar, planetary, or deep space mission transponder systems.  Additional requirements for transponder operation may require the use of an additional detector for a second receive wavelength and receive electronics and software to identify the asynchronous receive signal in time.  It is likely that the transponder downlink will be 1064nm at a rate higher than 2khz.

· The next generation SLR system could also be used as a ground terminal in a space-to-ground laser communication link.  In dual mode operation the SLR function could be used as the tracking beacon for the ground-based system as well as the beacon for the space segment.  A second receive wavelength for communication could be operated with no interference from the SLR beacon wavelength on a separate optical breadboard coupled into the system with a dichroic beamsplitter. 
4.0 
POINTS OF CONTACT
Respondents and all interested parties are instructed to submit all technical and/or business questions related to this RFI in writing (via email only), to the following Points of Contact:

Technical Points of Contact

Ms. Jan McGarry, Email Address:  jan.mcgarry@nasa.gov

Mr. Thomas Zagwodzki, Email Address:  thomas.w.zagwodzki@nasa.gov

Mr. David Carter, Email Address:  david.l.carter@nasa.gov

Business Point of Contact

Ms. Regina Williams, Contract Specialist, Telephone (301) 286-5063, Email Address:  regina.a.williams@nasa.gov 

Technical and/or business questions and government responses may be posted to the NASA/Goddard Space Flight Center Business Opportunity Homepage at   http://prod.nais.nasa.gov/cgi-bin/eps/bizops.cgi?gr=D&pin=51.  Each potential offeror is responsible for monitoring the Internet site for the release of any subsequent solicitation and amendments, if issued. 
5.0 
SUBMISSION INFORMATION
All respondents are asked to submit a brief SLR system description including technical approach and risk assessment; a Rough Order of Magnitude (ROM) cost estimate for the SLR system design, build, deployment, testing and training; an estimated time schedule for completion and delivery of up to 12 SLR systems; and an indication if you would be willing to bid on this as a fixed price contract.  Respondents are also asked to submit capability statements, relative past experience, and any literature, brochures, and references necessary to support their ability to meet or exceed the stated requirements.

                                                                                                                                                                                  Submission Date:  All responses must be received by no later than 2:00 p.m., Eastern Standard Time (EST), on December 22, 2004.  Both written and electronic submissions are acceptable.  Fax submissions will not be accepted.  All written responses must include one (1) original and three (3) copies, unless submitted electronically.  Please reference the solicitation number and clearly indicate any proprietary information.

All written responses to this RFI shall be submitted to NASA/Goddard Space Flight Center, ATTN:  Regina Williams, Code 210M.4, 8800 Greenbelt Road, Greenbelt, MD 20771.  All electronic responses shall be submitted to regina.a.williams@nasa.gov.  All responses (written and electronic) must include company name, mailing address, telephone number, facsimile number, point of contact, and type of business (i.e.; small, small-disadvantaged, large)  within the body of the response.

6.0 DISCLAIMER

This Request for Information is issued solely for information and planning purposes only and should not be construed as a commitment by the Government.  This is not a solicitation for proposals and in accordance with FAR 15.201(e) responses to this notice are not offers and cannot be accepted by the Government to form a binding contract.  All respondents are solely responsible for any and all expenses associated with providing information in response to this notice.  Responses to this RFI will not be returned and respondents will not be notified of the results of the government’s evaluation.
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