SOLICITATION NUMBER NNG05Z21001L     

SATELLITE LASER RANGING (SLR) SYSTEM NETWORK REPLACEMENT PROJECT

MODIFICATION NO. 02 – ATTACHMENT

QUESTIONS AND ANSWERS

1) What are the shortcomings of the existing SLR2000 system?

The trade space in the SLR2000 system design is complex.  Transmitted laser energy, eyesafe autonomous operation, probability of detection (and measurement accuracy), replication cost and reliability are all major considerations in system design.  Of all these trades, eyesafe operation at the desired accuracy may be the biggest problem.

The current SLR2000 prototype system is not a completely automated system.  It is currently semi-automated and requires an operator to ensure the health and safety of the system as well as to track satellites.  We are working toward automated tracking of satellites and expect to have this completed in the coming months. 

 The original design of the system was to have many temperature, current and voltage sensors in and around the system, and to have these monitored by a separate computer system.  A security monitoring system (cameras and interlocks) for both inside and outside the system had also been planned.  Both of these would need to be added to the existing SLR2000 prototype to make it completely automated.  This will require software as well as hardware.

2) Are the initial conditions for acquiring satellites always precision

state vectors? Or, are other conditions such as 2 line element sets used?
The current SLR2000 format is a prototype of the new ILRS (International Laser Ranging Service) format which uses precision state vectors (geocentric position and velocity) spaced at regular intervals.  SLR2000 currently uses vectors spaced at 1 minute intervals.  Prediction data is obtained on a daily or sub-daily basis, with data that spans the entire week (to cover any periods of lost communications).

The new ILRS CPF (Consolidated Prediction Format) is expected to be embraced by the international community (and therefore NASA as well) in the coming year or so.  At that time the SLR2000 prediction format may change some, but the actual form (state vectors at regular intervals) will not.

NORAD elements will not be used at the SLR2000 stations.

3) Are the satellites tracked optically (with or without a video tracker),

with laser returns, or some combination?

Satellites are tracked on the laser returns themselves.

4) Would a system that did star calibrations optically and all of the

satellite tracks with laser returns meet the requirements? In other words,

the satellites would never need to be seen to be tracked.

Visual imaging of the satellite is not required for laser tracking.

5) Is there a man in the loop for tracking satellites with the current

prototype SLR2000?

The SLR2000 system is currently manned at its stage of development.  As prototype development work continues more and more functions will be automated including closed loop auto-tracking features.

6) Does the current mount used for the SLR2000 system track at rates

appropriate for Low Earth Satellites going more or less directly overhead?

An elevation over azimuth mount will always have a “keyhole” of some size at zenith where tracking is not possible.  The current SLR2000 system will track accurately LEO satellites up to a few degrees from zenith.

7) What are the characteristics of the sensors in the SLR2000 (visible, IR,

etc.)? Is there an IR sensor that is matched to the Laser wavelength?

The optical detector currently used in the SLR2000 is a quadrant microchannel plate photomultiplier (MCP PMT).  The detector is peaked to operate at the laser wavelength of 532nm and provides a subnanosecond analog pulse for every photon detected.  Other wavelengths have been considered but 532nm seems to have clear advantages.

8) What is the field of view of the CCD camera used for star calibrations in

the current system?

The star camera (CCD) field of view is about 2 arc minutes.

9) What is the requirement for mobility? Mobility is implied by the older

name "MOBLAS" (Mobile Laser Ranging System). Not mentioned in the new

requirements.

System mobility is not required.

10) Remote operations- is video (from telescope or weather systems) part of

the remote operations?

Remote internet access to system video cameras and weather instrumentation is required.

11) Are there any laser safety requirements as far as unintentionally

projecting on either satellites or airplanes?
A major goal of the system is to be “eyesafe” leaving the telescope by ANSI standards.  Additional FAA requirements may limit tracking operations near airports.  Prior agreement is always made to track cube corner satellites, and certain additional procedures may need to be followed to prevent SLR2000 from damaging an instrument onboard a retro-reflector equipped satellite that is supposed to be tracked by the SLR Network.  Unintentional illumination of other satellites is statistically a non-event.

12) Is there a requirement as to how low (in elevation) the system must

operate?

The current minimum elevation requirement is 20 degrees, but the scientific community is now asking for tracking down as low as possible (10 degrees or lower), and the international SLR community is trying to accommodate that requirement.  SLR2000 will be required to track certain LEO satellites down to 10 degrees.  The prototype has successfully tracked BEC down to 13 degrees and can most likely track down to 10 degrees.  The data return rate is greatly reduced at these lower elevations and the standard refraction model is not good below 20 degrees in elevation, but recent work in refraction analysis may shortly overcome the model problems.
13) Is the data product only range, or are angle measurements desired as

well?

The final product consists of time-tagged range and angle data, although the precision of the angular measurement is only as good as the laser divergence, so that information is weighted very low in the data analysis.

14) Are you looking to redesign the Gimbal and existing sensor package to

meet future requirements or are some of these components baselined for

future use?

The current gimbal system appears to be working well and should handle expected future requirements.  A redesign of the gimbal is to be avoided to meet future experiments which may include laser communication or transponder subsystems operating at other wavelengths.  The sensor package is expected to evolve as new detectors are developed.  Some redesign of the optics will be needed for planetary transponder tracking due to the large magnitude of the point-ahead angle.
15) How much of the existing software and algorithms will be made available

for reuse by industry if any (I.e. Calibration - Gimbal, atmospheric,

satellite trajectory, laser keep out zoning...)?

All GSFC software and algorithms can be made available.
16) Are the 12 sites going to be fully autonomous with only the lone

operator at the base site?  Is industry to provide all of the software to

insure connectivity.

All remote facilities must operate autonomously.  A central facility which oversees all remote operations will be manned.  The contractor will be required to provide all software to ensure connectivity.

17) What kind of effort is industry to provide for site/facilities

preparation, if any?

For the purposes of this RFI, you should assume that industry will not have to prepare the site.  You should assume that the pad, power and communications are already in place and that the precision system survey will be performed by the Government.   The shelter, including the dome, however, is considered part of the deliverable SLR system.

18) Can we see the existing system layout?
Yes, but not until after all RFI submittals have been reviewed by the Government. The Government anticipates that the SLR2000 system design and applicable documentation may be made available to interested parties in coordination with the release of a formal solicitation, if issued.
19) Are RFI responses proprietary?

In accordance with FAR Subpart 15.207(b), information received in response to an RFI shall be safeguarded from unauthorized disclosure.  Respondents are also instructed to clearly indicate any proprietary information or data included in the RFI submissions.
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