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The NASA SLR Network during 2000 consisted of nine solely operated or partnered stations. Stations were located within North America, the West Coast of South America, the Pacific, Western Australia, and South Africa. NASA SLR operations are supported by Honeywell Technology Solutions, Inc. (HTSI), University of Texas, University of Hawaii, Universidad Nacional de San Agustin, Australian Surveying & Land Information Group (AUSLIG), University of French Polynesia/CNES and the National Research Foundation of South Africa.  These stations and their operating agencies are shown in the table 1 below.

	Location

Monument Peak, California, USA

Greenbelt, Maryland, USA

Greenbelt, Maryland  USA *

(* Operational test bed)

Mt. Haleakala, Maui, Hawaii USA

Fort Davis, Texas, USA

Arequipa, Peru

Yarragadee, Western Australia

Hartebeesthoek, South Africa

Tahiti, French Polynesia
	SLR System Name

MOBLAS-4

MOBLAS-7

TLRS-4

HOLLAS

MLRS

TLRS-3

MOBLAS-5

MOBLAS-6

MOBLAS-8
	Operating Agency

HTSI

HTSI

HTSI

University of Hawaii

University of Texas at Austin

Universidad Nacional de San Agustin

Australian Surveying & Land Information Group 

National Research Foundation of South Africa

University of French Polynesia/CNES


Table 1.  The NASA Satellite Laser Ranging Network of Stations

2000 Network Performance & System Upgrade Highlights

Contractor Operated Stations

Moblas-4 – Monument Peak, California USA

Moblas-4 provided satellite laser ranging capability on a 24 hour, 7-days per week basis at the Monument Peak, California location. The Moblas-4 occupation at Monument Peak during 2000 represents its 17th year at this site.

Moblas-4 remained one of the most productive SLR systems in the world, delivering over 83,000 Normal Points to the global scientific community. Moblas-4 was the 2000 global leader in total LEO NP produced and delivered to the SLR community (69,578). Data quality was also excellent, producing over a 98% high quality LAGEOS NP capture rate. Single shot LAGEOS RMS was also excellent, averaging below 9mm for the year.

System upgrades to Moblas-4 during 2000 was limited to a newly calibrated MET3 weather sensor package that was installed in April 2000.

Crew at Moblas-4:  Gary Gebet (station manager), Ted Doroski, Ron Sebeny, and Roy Swickard.
Moblas-7 – Greenbelt, Maryland USA
Moblas-7 provided satellite laser ranging capability on a 24 hour, 7-days per week basis at the Greenbelt, Maryland location. The Moblas-7 occupation at Greenbelt during 2000, was its 19th year at this location.

In 2000, the Moblas-7 system was again among the global SLR system leaders in both productivity and data quality. The system and crew achieved 98 % efficiency in the capture and production of high quality LAGEOS NP while delivering over 68,000 NP (all satellites) to the scientific user community.

Configuration changes at Moblas-7 during 2000 were limited to the MET3 weather sensor upgrade in March. A new ground target (pier B) was installed during 2000 at the Greenbelt site and utilized by the Moblas-7 system for routine ground tests.  This target replaced the former pier B that had shifted during a bad drought period in the area.

Crew at Moblas-7:  Maceo Blount (Station Manager), Diglio Simoni, Jay Steigelman, and Ken Tribble.

TLRS-4 – Greenbelt, Maryland  USA

TLRS-4 continued to function as an Engineering Test facility in Greenbelt, Maryland in 2000. TLRS-4 served as host for the successful deployment and testing of the advanced Generic Normal Point processing (GNP) software package. As a result of successful GNP testing at TLRS-4, all NASA SLR network systems will receive operational versions of this critical software package in 2001.  TLRS-4 was also used to test repair and replacement parts prior to field deployment allowing Moblas 7 to operate without interruption.
University Operated Stations

Mt. Halaeka, Maui, Hawaii  USA

HOLLAS completed an extensive upgrade of all control hardware and software systems during the year 2000. The first satellite returns with the upgraded system were recorded in August 2000. The telescope control system built by a sub-contractor never operated to specifications, and has negatively affected tracking efficiency. Plans to either repair or replace this system are being considered. By the end of 2000, HOLLAS was operating a single 2 person tracking shift, with the 3 other members of the HOLLAS team working on completion of the upgrades.

A real time connection to the local FAA Airport Radar system is to be completed by 2001. The system is being designed and constructed for use at HOLLAS during laser operations. This system will be integrated into the HOLLAS satellite tracking system, and will enable single person tracking operations at HOLLAS.

Crew at HOLLAS:  Dan O'Gara (station manager), Craig Foreman, Bill Lindsey, Jake Kamibayashi, and Timothy Georges.

>McDonald Laser Ranging Station – Ft. Davis, Texas  USA

The McDonald Observatory laser ranging station, MLRS, located in the mountains of west Texas, continued its SLR/LLR activities during 2000, under contract to NASA/GSFC.  Although SLR data volume was very good at the MLRS, LLR data volume worsened somewhat during 2000. Some responsibility can be claimed by several equipment problems throughout the year, however, the poor weather was mainly responsible for the less than desired LLR data yield.  Total data yield for the MLRS, including the Moon, were 3,174 total passes, 37,057 normal points, and 31,687 minutes of tracking data.

MLRS SLR/LLR data are made available through the data centers of the ILRS.  All data is transmitted to the data centers in near-real-time, using standard SLR/LLR formats.  Because of a very tight financial situation, no upgrades or improvements have been performed at the MLRS.  Activity is directed toward keeping the station operational and in a data gathering mode.

Peter Shelus, Project Manager, continued his efforts on behalf of the ILRS, serving as associate director of the ILRS/AWG, member of the ILRS Directing Board, and lunar representative to the IERS.  Ricklefs, Software Manager, continued his efforts on behalf of the ILRS, serving as a member of the Data Formats Working Group and spear-heading a project for a more comprehensive data format that will be used for SLR, LLR, and laser transponder data.

Crew at MLRS:  Jerry Wiant (Project Engineer), Windell L. Williams, Kenny T. Harned, Martin L. Villarreal, Anthony R. Garcia, and Rachel M. Green.
Partner Operated Stations

TLRS-3 – Arequipa, Peru
TLRS-3 continued to supply SLR data from Arequipa, Peru for the 10th year with the TLRS-3 system.  This system had replaced the SAO-2 ruby system in 1990.  As a result of system issues at TLRS-3, SLR tracking coverage was limited to only 10,520 minutes during 2000. Though system operations were not maximized, TLRS-3 contributed over 21,000 NP to the scientific user community. TLRS-3 also provided outstanding tracking coverage of LEO satellites, collecting over 20,000 NP for these satellites during 2000.

No significant configuration changes were implemented in the TLRS-3 during 2000.

Crew at TLRS-3:  Victor Lucano (station manager), Janet Caceres, Modesto Canari, Marino Gomez, Jorge Valverde, Manuel Yanyachi, and Raul Yanyachi.

Moblas-5 – Yarragadee, Western Australia

Moblas-5 provided satellite laser ranging capability on a 16 hour, 7-day per week basis at the Yarragadee, Australia location. The Moblas-5 occupation at Yarragadee during 2000 was its 21st year at this location.

Moblas-5 productivity was among SLR global leaders in all statistically relevant areas in 2000. The system and crew provided more satellite tracking coverage (over 93,000 ranging minutes) than any other SLR system in the world.  SLR data yields included over 79,000 total NP captured while maintaining outstanding data quality standards. The Moblas-5 system produced over a 98% high quality LAGEOS NP capture rate.

Configuration changes at Moblas-5 during 2000 included the replacement of the GPS Steered Rubidium unit with an improved SRS oscillator equipped unit in June 2000. This will increase the reliability of the unit.  Also, a newly calibrated MET3 weather sensor package was also installed in March 2000.

Crew at Moblas-5:  Vince Noyes (station manager), Randall Carman, Peter Bargewell, Jack Paff, and Brian Rubery.
Moblas-6 – Hartebeesthoek, South Africa

The Moblas-6 system began 1st year of operations by a South African Research Foundation crew in their new home. Moblas-6 was transferred to its Hartebeesthoek Radio Astronomy Observatory (HARTRAO) facility located in) in Krugersdorp, South Africa in June 2000 and commenced SLR operations in July 2000. The successful transfer of Moblas-6 was coordinated through a collaborative effort of NASA and the South African National Research Foundation.  The system was formally dedicated at the HARTRAO on November 20, 2000.

Prior to deployment to South Africa, key members of the South African crew spent several months training with HTSI personnel at the Greenbelt SLR facility.  The South African crew played an important role in the setup of the system at the HARTRAO and provided training to the remaining crewmembers with the assistance of HTSI engineers.

Upon satisfying all engineering issues associated with the transition of the system, Moblas-6 delivered excellent SLR data quality and volume. The Moblas-6 system returned over a 91% high quality LAGEOS NP capture rate, with single shot LAGEOS RMS averages below 9.5mm. In addition, the system in the last 5 months of 2000 produced over 3,800 NP (all satellites).

No major configuration changes were introduced to Moblas-6 during 2000.  However, extensive optical alignments to the system were performed to optimize SLR tracking when the system was relocated to the HARTRAO.

Crew at HARTRAO: Ludwig Combrinck (Programme Leader),Wilhelm Haupt (station 

manager), Louis Barendse, Johan Bernhardt, Marisa Nickola, Lesiba Ledwaba, William Moralo, Pieter Stronkhorst, Piet Mohlaabeng.
Moblas-8 – Tahiti, French Polynesia

The Moblas-8 SLR system located at Tahiti, French Polynesia operated for the 3rd year at this location.  A variety of maintenance and weather issues significantly impacted SLR activities during 2000 at Moblas-8. The system was limited to 10,697 minutes of laser ranging operations, which negatively affected total data yields. The system did capture over 15,000 total NP, which included 3,085 LAGEOS NP. Despite operational difficulties, Moblas-8 achieved a 93% efficiency rate in the capture and production of high quality LAGEOS NP.

Configuration changes in Moblas-8 included the MET3 weather sensor upgrade in April.

Crew at Tahiti:  Nicolas Blanchard (station manager), Karl Daues, and Sebastien Deroussi.
