4.4 Lunar Network
The Lunar Laser Ranging (LLR) network consists of the Observatoire de la Cote d’Azure (OCA) station in France and the McDonald Laser Ranging Station (MLRS) in the USA.  Both stations operate in a multiple target mode, observing SLR targets in addition to the lunar surface retroreflectors.  The Matera Laser Ranging Observatory (MLRO) is also a joint SLR/LLR station, now in the final testing stages after being installed in Matera, Italy.  Routine operation of the MLRO should begin in 2001.  LLR data was gathered in previous years by the Wettzell SLR station in Germany.  However, equipment upgrades and other operational matters prevented LLR data from being obtained in 2000.  LLR data may be obtained at Wettzell during 2001.  The plot illustrates annual data yields from the two routinely operating LLR stations over the past decade.

Observatoire de la Cote d’Azur (OCA)

The OCA station, located in the south of France on the Calern Plateau near Grasse, performed well during 2000 with no major incidents.  Weather conditions were good during the spring and summer, before the start of an exceptionally long spell of poor weather, not yet over by spring 2001.  As mentioned last year, the OCA observing program is no longer a lunar only program.  The program is divided among the four retroreflectors on the Moon, the two LAGEOS targets, and the several high altitude artificial satellites (Glonass, Etalon, and GPS).  Despite this large increase in the number of targets under observation, the 2000 data yield for the Moon remains excellent and the number of normal points has is now an all time high.

 The OCA station netted  830 normal points in 2000 (up from 653 in 1999).  However, due to a change in the optical configuration and the consequent need to fire the laser with less energy, the average number of returns per normal point has gone down from 93 to 45.  For safety reasons, a single impulse of about 200 mJ is used instead of two impulses of 250 mJ.  Validated OCA LLR data are made available through the data centers of the ILRS and can also be retrieved from the OCA local web-site, with a monthly update, in both the old and new formats. Quick distribution (within 2 days) is also guaranteed to associated teams in Europe and in the US.

 The funding of the OCA station had been questioned by national authorities and investigated by a dedicated committee in June 1999.  Eventually, based upon the quality of the work carried out, the scientific value of the output and the moderate annual cost (not counting salaries) the committee recommended that the operation should continue for the next four years.  This promised has been fulfilled for the second year in 2000.  The Paris Observatory Lunar Analysis group has been very active to exploit this data for Earth rotation, the dynamics of the Moon and the links of reference frames.

McDonald Laser Ranging Station (MLRS)

The McDonald Observatory station, MLRS, located in the mountains of west Texas, continued its LLR activities during 2000.  LLR data volume worsened in 2000 and, unfortunately, has not returned to the levels that were experienced in earlier years.  Although some responsibility can be claimed for several equipment problems throughout the year, the poor weather was mainly responsible for the less than desired LLR data yield.  Similar to the OCA station, the MLRS observing program is not lunar only and the station ranges to all ILRS artificial satellite targets.  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.

The MLRS station netted only 89 lunar normal points in 2000 (down from 206 in 1999). MLRS 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 formats.

Because of a very tight financial situation, there has been no upgrades or improvements at the MLRS.  Activity is directed toward keeping the station operational and in a data gathering mode.
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