ILRS Annual Report for 2000
Section 4 – Network Reports

4.1 EUROLAS Network / Station Reports

BOROWIEC / Stanislaw SCHILLAK

The SLR Borowiec station operated continuously during the year 2000 without major failures. It achieved returns during nighttime from 15 satellites in the frame of the ILRS tracking program. SLR Borowiec tracked 820 passes during the year, giving about 13000 normal points; the number of passes is strongly limited by weather conditions (70% clouds) and nighttime operations only. The accuracy of the system remains on the same level as before, with a normal points precision of 6 mm and a long term stability of 11 mm (ILRS Perofrmance Card). The main improvement of the system  was the change of the laser pulse width from 100 ps to 40 ps (removing the etalon) at 28 February 2000. In addition to the SLR system operation, the Borowiec site is a permanent IGS station (BOR1), operating a Turbo ROGUE SNR 8000 receiver and IGLOS station (BORG) using a continuously operating 3S Navigation GPS/GLONASS receiver. Twice a year absolute gravimetric measurements have been made at the site.

CAGLIARI / Aldo BANNI

Cagliari Laser Station activity during the year 2000:

01.01. – 15.05: Repairs of the laser emitter and the event timer

15.05. – 15.07: Tracking of following passes: 29 Ajisai; 4 Beacon; 11 Ers2; 2 Gfo; 18 Lageos2; 4 Starlette; 5 Stella; 8 Topex)

15.07. - Today: Repairs and updates on telescope electromechanics and electronics.

GRASSE  Permanent  and Ultra Mobile Station / Francis Pierron

During the year 2000 we continued with the permanent system to observe all LEO and Lageos satellites with an amount of 3800 passes and a very good stability, the LLR system achieving Lageos, Glonass and GPS passes simultaneously with moon ranging.

 A lot of data acquired simultaneously on the two Lageos with the LLR system located nearby the SLR station gave us the opportunity to achieve very interesting work on relative station stability which appears today very good.

Beside these very fruitful operations we put our effort to complete major technical upgrades of our Ultra Mobile Station in order to calibrate very accurately the satellite Jason which should be launched in autumn 2001. The technical points of this FTLRS upgrade are the following:

· New design of the receiving optics with an iris to adjust the field of view;

· Installation of compensated SPAD and replacement of the slip rings transmission for the return signal by a direct coaxial cable;

· Synchronised electro-optical shutter in the receiving path to isolate the SPAD at firing time;

· Doubled wavelength for the laser with shorter pulses (35 ps);

· New cooling system for the Laser;

· New calibration system (motorized corner cube on telescope);

· Start detection system with permanent monitoring of the signal level

All this work has to be completed in summer 2001 to operate FTLRS in colocation with the permanent stations before moving to Corsica for the calibration campaign.
GRASSE LLR STATION / Jean-Francois MANGIN

In 2000 the Grasse LLR station got returns from the faraway satellites: 82 passages on Etalon 1, 87 on Etalon 2, 69 on Glonass 72, 47 on Glonass 78, 85 on Glonass 79, 109 on Glonass 80, 98 on GPS 35, 78 on GPS 36, 152 on Lageos1, 121 on Lageos2.

During this same year, from the Moon, it got 95 normal points on Apollo XI, 66 on Apollo XIV, 670 on Apollo XV and only 1 on L21.

February 13, 2000, the station has been modified to range with only one 300-ps-pulse on the mooon due to efficiency reasons and laser security . Its energy is only 150mJ in the green. The team has worked to add a 20ps laser for satellite ranging. It has worked also on the setting up of a velocity aberration corrective blade for the faraway satellites, which will permit to work with a beam with low divergent (2 or 3 arc seconds ) and with a small receiver diameter (5 arc second ) in order to eliminate the center-side bias on the diode and especially to reduce the daylight noise.

GRAZ / Georg KIRCHNER

Besides the routine tracking of more than 4000 passes, we finished our Graz Event Timer (the „Graz E.T.“) using the Dassault modules, and integrated it into the ranging system. It is running since autumn 2000 without any problems, and helped to improve our system jitter significantly; at present, our routine calibrations deliver about 3.2 mm RMS; the results from ERS-2, WEP etc. are very similar.

Since spring 2000, we are using the fully compensated Start Pulse Detection System (see the Matera Proceedings), which eliminates amplitude dependence and temperature drifts; the system helps efficiently to keep the calibration values constant.

To improve daylight tracking, we have installed a CCD and frame grabber to visualize the backscatter of the outgoing laser beam; this allows quick and easy fine-adjustments of Coudé path offsets; with the beam being stable in the center, the field-of-view can be minimized, resulting in lower noise, higher return quotes etc. (see also the Matera Proceedings).

Graz has also joined now the Eurolas Time Bias Exchange in near-real-time, providing very helpful information for the tracking of low satellites; in addition, we have installed fully automatic software routines which perform downloads of IRVs from various sources, do all prediction calculations, and manage the routine data flow between the station PCs.

Herstmonceux / Philip GIBBS

We have continued to observe all satellites on the ILRS list.

A frame grabbing CCD + steerable final mirror in the Coude chain has enabled us to see and control the beam during daylight.This plus the ability to do star pointing on bright stars during the day has improved our daytime tracking for Lageos and above.

We have tried to improve the stability of our laser by:

· Keeping the firing rate the same for all satellites;

· In fact we have increased our laser firing rate to 13Hz for low satellites and very close to 13Hz for Lageos and above, 

· Collecting data on alternate shots for Glonass et. al.;

· Monitoring the strength of the dye and keeping within very tight tolerances.

One interesting side effect of changing to 13Hz is that it seems to have changed the relative characteristic behaviour of our SR620 timers. We are currently investigating this.

We have upgraded the EUROLAS short-arc analysis package to include all stations and most satellites.

POTSDAM / Reinhart NEUBERT

The hardware of the new SLR station Potsdam has been completed at the end of 2000 (except the focal units). Acceptance tests of the laser and the telescope drive systems have been performed in December 2000 at the site Preliminary star tracking demonstrated the overall pointing accuracy of both telescopes to be about 5” or better. First ranging tests shall be performed in 2001. A description of the system can be found in the proceedings of the Matera Workshop.

PRAGUE SLR Group / Ivan PROCHAZKA

Two main subjects: 

· Picosecond event timing techniques and applications in a Portable Calibration Standard for SLR

· Progress continues in developments of the solid state photon counting technology. New modifications of SPADs on Silicon have been tested with the goal of timing resolution and dynamical range improvement. The active quenching and gating electronics for non gated operation of the SPAD detector package has been developed and tested. The modification of the SPAD detector package tailored for the Mars optical transponder is under development.

RIGA / Kasimirs LAPUSHKA

With the support of Deggendorf Technical High School and our own efforts, the following new implementations have been made:

· The custom made Selective Time-Interval Counter (SETIC), 10 ps level, has been installed together with fast returned signal amplitude measuring unit (AMU);

· Hamamatsu metal package PMT type R7400 U-02, 12mm seated length, rise time 0.78 ns, QE at 532 nm 15%, together with C5594 series high speed preamplifier and C3830 HV multioutput DC power supply have been installed;

· GPS Time and Frequency Reference Receiver series 58540A Symmetricom, for Epoch synchronizing has been installed.

WLRS / Anja SCHLICHT
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The year 2000 stood against the background of the new control system. Figure 1 shows the modular structure of the new control unit and the communication paths between the modules. The telescope control unit and the scheduler server are python programs based on a C-library whereas the measuring unit is a LabVIEW program. The communication is mainly based on TCP-IP connections between the computers and RS-232 interfaces between the measuring computer and the event timer and the radar, respectively. 

In the first part of the year the testing of the control system was the primary goal. This phase ended in October when the new control system took over the routine tracking. As a reason of the new event timer some improvements could be recognized. First of all the rms of the calibrations got smaller. For the avalanche photodiode it decreased from approximately 2.5 cm to 1.5 cm and for the MCP detector from about 1.5 cm to 1 cm. This is due to the better resolution of the PET4 in contrast to the old MRCS timer.

But the new event timer has not only a better resolution, but also a better stability. And that is the reason why the scatter of our range bias is better with the new control system.  The scatter in the range bias of Lageos has deceased from 6 cm or more to about 3 cm.

The change of the control system also required a general redesign of the telescope control. This was mostly done over the year 2000 with the final implementation starting in January 2001. 

In summary it can be said that the integration of the new control system of the WLRS is nearing completion.
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ZIMMERWALD / Werner GURTNER

The year 2000 showed the best six months ever with respect to the number of observed satellite passes: After the re-coating of the telescope mirrors (M2 and M3) in April 2000 with a protected silver coating the station collected from May till October data from more than 2000 passes. Unfortunately the reflectivity of the mirrors soon started to rapidly decrease again. Early January 2001 the mirrors were removed from the telescope and sent for re-coating, this time to another company which offered a long-duration, broadband dielectric coating.

The larger-than-expected single-shot rms for both the photomultiplier and the SPAD detectors could finally be traced to the pulse width of the laser, which exceeded the requirements of 100 ps by a factor of about three. A replacement of the oscillator’s etalon reduced the pulse width to 100 ps and the single-shot calibration rms decreased to about 70 ps for the SPAD and 100 ps for the photomultiplier.

In order to improve the tracking performance during the day, when a very narrow field of view is used, a motorized and computer-controlled mirror was introduced to correct the abberration by steering the transmitting beam accordingly.

A web server on the station computer and some modifications in the control software allows access to system status information, observation and auxiliary data on the web.

The control software was upgraded to allow for an automated operation at least for a limited period of time (up to about three hours).
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Figure 1: Scheme of the con-struction of the new control system. It has a modular structure which separates units needing realtime from the one which don’t depend on an exact timing. The arrows indicate the communication paths between the units. 








