International Laser Ranging Service Workshop
Herstmonceux 2005
Program
Sunday 2nd October 

Analysis Working Group meeting

Greeting Evening in the Conference Centre

Monday 3rd October

Opening of the 2005 ILRS Workshop 
What do analysts expect from the tracking network? What does the tracking network expect from analysts?

Analysis  





Chairs:   R. Noomen & G. Appleby
How good are our intertechnique site ties?

Site Stability  




Chairs:   M. Pearlman 
Prediction Format Study Group

Tuesday 4th October

Where are we in range measurement precision, accuracy and stability at the stations?

System Operations 



Chairs:   G. Kirchner & W. Gurtner 

Daytime and HEO Ranging 


Chairs:   U. Schreiber & J. Luck 

Timer Linearity and Developments
 
Chairs:   F. Pierron & P. Gibbs

Quality Control 




Chairs:   P. Gibbs & M. Wilkinson

Software Comparisons 



Chairs:   P. Gibbs
ILRS Governing Board Meeting

Wednesday 5th October

How close are we to realising mm level array corrections?

Signal Processing 



Chairs:   T. Otsubo & G. Appleby

Restricted Tracking 



Chairs:   D. Carter & H. Kunimori

Control Files 




Chairs:   W. Gurtner & G. Kirchner 

Visit to the NSGF in Herstmonceux

Thursday 6th October

How can we ensure that the network is ready for the challenges expected over the coming years?

Moving to kHz Ranging 


Chairs:   G. Kirchner & J. McGarry

New Prediction Technique 


Chairs:   R. Ricklefs

Network Collaboration 



Chairs:   G. Bianco 

Transponders 




Chairs:   U. Schreiber & John Degnan 

Other Applications 



Chairs:   G. Appleby

Evening Banquet

Friday 7th October 

ILRS General Assembly
Monday 3rd October

9:30  Opening of the 2005 Laser Workshop
The Worshipful the Mayor

Dr Mike Pearlman, Director of ILRS Central Bureau

Dr Werner Gurtner, Chairman ILRS Governing Board

Dr Graham Appleby, Head of Service, SGF

Matthew Wilkinson, Local organising committee, Eastbourne 2005 

10:30  Tea Break 
11:00  Analysis  Chairs:   R. Noomen & G. Appleby 

How is SLR progressing toward 1 mm accuracy observations?  What would we need to make two-colour ranging useful for refraction models?  The importance or not of two colour laser ranging?  The relation between accuracy of individual observations vs that of analysis products?  New Refraction model.  What is the minimum amount of track needed for a 'good' pass? What parts of the pass are needed for mm orbit production? Full pass? Beginning and end and middle? How can signatures be converted into something that is directly, without possible error, usable by the analysts ("station X, use value Y").  Additional useful observations? ("angle"?)  
Agenda
SLR contribution to the reference frame.  Introduction: Erricos Pavlis

SLR towards mm accuracy.  Introduction: Stanislav Schillak

QC reports - Interpretation and limitations.  Introduction: Ron Noomen

Refraction and dual wavelength systems.  Introduction: Stefan Riepl

12:30  Lunch
13:30  Analysis (cont.)

15:30 Tea Break
16:00  Site Stability  Chairs:   M. Pearlman

Agenda
Introduction - Mike Pearlman  

How good are our inter-technique surveys and which ones are missing? - Zuheir Altamimi
How surveys are done and what site markers should be used? - John Luck 

Examples of Recent Surveys

· Hartebeesthoek - Ludwig Combrinck 
· Matera - Pippo Bianco 
· Wettzell/Tigo - Stefan Riepl 
Stations have been asked to come prepared with charts to discuss: 

When was your last station survey done? By whom? How was it documented? Where?  Anything special about the technique? What kind of monumentation do you use? How good do you think your survey is? How do you know? What are your future survey plans? How often do you redo the survey? Do you routinely monitor your system calibration for consistency?      

17:30  End 
Prediction Format Study Group for 1-2 hours 

Tuesday 4th October

9:00  System Operations. Chairs:   G. Kirchner & W. Gurtner 
This session will focus on two main points:

a) Global station performance items;

b) Accuracy items.

How to improve global station performance? How to upgrade stations for daylight ranging capability?  Progress since last workshop? (or why not ?) Monitoring system/performance / temperature effects; Which developments are necessary for 1 mm STABILITY, 1 mm ACCURACY? How important is laser stability in reaching this 1 mm? kHz/solid state technology? Limits / requirements / goals for laser pulse width? Automation: Does it affect/improve data quality ? 

10:30  Tea Break
11:00  System Operations (cont.)
12:30  Lunch
13:30  Daytime and HEO Ranging. Chairs:   U. Schreiber & J. Luck 

What operational and signal processing techniques would improve daylight and extended range (GPS) ranging? What problems do stations face when operating in the daytime? Can stations observe stars and the laser beam in the daytime? How successful are stations at observing HEOs? 

14:30  Timer Linearity and Development.  Chairs:   F. Pierron & P. Gibbs 

What timer limitations are there when approaching 1 mm observations? What investigations have there been into the linearity of interval timers? What experiments have stations preformed using movable targets to investigate their timers? What experiences have sites had using event timers?  What developments have been made in the technology? 
There are 2 main areas where timing devices can introduce errors in the data.

1) Non-linearity over a short range. E.g., the SR620 shows in the manual a non-linearity over 11ns (90 kHz). This only adds jitter to the satellite observations but can produce an error in the calibration as you are measuring a constant range. 

2) Non-linearity over the full SLR range (0-150ms). 

15:30 Tea Break
16:00  Quality Control.  P. Gibbs & M. Wilkinson 

What quality requirements are necessary to reach 1 mm stability?  What errors are found by the Data Centres in station data? What are the minimum requirements for data submission? How can these be checked at the station before the data is submitted? What consistency checks do sites make of their own data? How severe should stations be in their rejection criteria? What track selection criteria should stations use to select data to form Normal Points?  Which is better, Orbit or Polynomial selection?  What are the conditions in the forming of a Normal Point? 

Request to Analysts.  Could we have a list of the common errors encountered in SLR NP data so that we can summarize these in the session and try to encourage stations to check their data before it goes out.
Questions to the Stations.  Observing:  Do you have any energy monitoring? Do you have any energy control?  If No to the above do you have any plans in the future? Calibrations:  Do you control the energy? Do you monitor any changes in calibration? Do you have more than one target for comparisons? Reductions: How is your initial data selection made? do you use orbit or polynomial fits? Can you reject parts of the pass? What error checking is carried out?  Post Reduction: Do you look at any of the following:  Analysis reports: Short arc? Long arc?.

17:15  Software Comparisons.   P. Gibbs 
Relational database usage for the station SLR data management and data analysis -Kalvis Salminsh

New prediction software at Herstmonceux – P Gibbs

Results of software checking in the formation of NPs – P Gibbs 

18:00 End

Evening
ILRS Governing Board Meeting 

Wednesday 5th October

9:00  Signal Processing.  Chairs:  T. Otsubo & G. Appleby 
Could signal processing techniques provide 1 mm observations for current satellites?  How do we design new satellites for 1 mm ranging accuracy? What prelaunch measurements are essential? Do you really need prelaunch measurements? Long pulses (100 ps), short pulses (10 ps) - what is the trade off and how do we optimize the choice? Does a satellite's centre of mass correction vary between stations? What would analysts want in terms of making a centre of mass correction?  Have stations preformed any experiments observing at high and low energies and found any changes in range measurements? What variations in return energy do stations experience during operation? How do systems monitor and control their return energy? What is the experience of single photon systems? Link project energy calculations; Energy Variation of Detectors;

Agenda

Opening & Station dependent CoM (G M Appleby)

Range Bias vs Intensity 2005 (T Otsubo)

High-low test reports
7090 Yarragadee (R Carman)
7358 Tanegashima (T Uchimura; read by T Otsubo)

10:30 Tea Break
11:00  Signal Processing (cont.).
Agenda

High-low test reports (cont.)
7810 Zimmerwald (W Gurtner)
7825 Mt Stromlo (J Luck)
More stations?
Discussions

CoM info at ILRS website (G M Appleby)

Russian Zero-Signature Satellite (V Vasiliev)

Hollow Retroreflectors (D Arnold)

Thermal behaviour of LAGEOS-type CCRs (G O Delle Monache)

12:30 Lunch
13:30  Restricted Tracking.  Chairs:   D. Carter & H. Kunimori 

How will stations operate under restricted tracking?  What are the criteria that a station must meet to be allowed to observe certain satellites?  What is the experience of stations currently operating under restricted tracking?  What information needs to be shared between stations and the mission controllers? 
14:30  Control Files. Chairs:   W. Gurtner & G. Kirchner 

What progress has been made with the Engineering Data File?  What can stations do to aid its implementation? What are the developments and aims in the use of XML? How has the timebias file changed? How will this improve the data from the network? How will the new GO-NOGO file be used? When before a pass should the file be checked?  Could the file be checked continuously? 

15:30 End

19:00 Visit to the NSGF in Herstmonceux 

Reception at the Science Centre 

Tour of the NERC Space Geodesy Facility 

Thursday 6th October

9:00  Moving to kHz Ranging.  Chairs:   G. Kirchner & J. McGarry 
Is kHz ranging the key to 1 mm observations? What is the analyst response to the new kHz SLR data? What are the benefits and disadvantages of using high repetition lasers? What developments have sites undergone to prepare for moving toward kHz ranging? What software developments are necessary to operate at kHz?  What developments have sites made in real time track detection? What are the problems that sites will face that they hope to overcome with track detection?  How should data be selected to form a normal point? (1 retro vs mean)?  What developments have there been in the SLR2000 project? 

Agenda

Session chair opening remarks (Kirchner)

Graz kHz ranging (Kirchner)

SLR2000 status & issues (McGarry)

Herstmonceux (Gibbs)

Complete PC Board for kHz SLR

Open discussion  
10:30 Tea Break
11:00  New Prediction Technique.  Chairs:   R. Ricklefs 

What is the status of CPF generation and distribution? What is the status of CPF station implementation? What is the status of sample software and documentation? What is the status of lunar and transponder predictions? What (unexpected) challenges have the CPFs posed? Are the prediction point separations adequate? Are the prediction file sizes acceptable? Are the acquisition and normalpoint results adequate? What will the time table be for network implementation? 

12:30 Lunch
13:30  Network Collaboration.  Chairs:   G. Bianco 
Are stations using the new Dynamic priorities list? Would the network benefit from the unification of IRVs? Are stations looking at the available time bias functions? Are stations using the information on Eurolas? Visiting operators, station managers and engineers: should a charter/agreement be set up?

14:30  Transponders.  Chairs:   U. Schreiber & John Degnan 
What is the first assessment of the potential use of this technology to extend the use of SLR? What are the supported wavelengths? 

15:30 Tea Break

16:00  Other Applications. Chairs:   G. Appleby 
Werner Gurtner: Dual use of the Zimmerwald telescope for SLR and CCD astrometry. 

Rob Sherwood: Photometric observations using the Herstmonceux SLR system 

Graham Appleby: Directional Observations of satellites using the Herstmonceux SLR system
Others?
17:30 End
19:00 Evening Banquet

Friday 7th October 

9:30   ILRS General Assembly
10:30 Tea Break
11:00  ILRS General Assembly (cont.)
12:30 Lunch

End of Workshop
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