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INTRODUCTION 

Â Increase number of satellites tracked and NP yield 

ÂDecrease the uncertainty in the normal point ranges by making 

many measurements (kHz SLR). 

Â Identify potential sources of systematic error. 

ÂOperate in a way to minimise the impact of systematics on the 

range data. 

ÂMonitor, using available tools, for any occurring systematics.  

 

How can a SLR station be better? 



OVERVIEW 

Â Single photon SLR 

Â Timers 

Â Calibration jumps 

Â Levelling 

Â New calibration target 

Â Range bias trend with 

NP RMS (plotted by T. 

Otsubo) 

 

ÁSystematics @ the SGF 



OVERVIEW 

Â ILRS Quality Control 

Board 

Â Analysis feedback 

Â ILRS Networks and 

Engineering SC Forum 

Â ILRS activities in response to systematics at stations 



SINGLE PHOTON SLR @ SGF, HERSTMONCEUX 

Single photon SLR is long practiced at the SGF, Herstmonceux 
 

It avoids systematics in range measurements by: 

Â Making consistent observations across retro-reflector targets. 

Â Avoiding return signal dependent time walk on detectors. 

 

This is achieved by: 

Â Real-time reactive adjustment of a graded neutral density wheel on the return 

optical path. 

Â Filtering of high return rate range data in post-processing.  (Rodriguez:  òAssessing 

and enforcing single-photon returns: Poisson filteringó) 



TIMERS @ SGF, HERSTMONCEUX 

Â In 2006, the SGF upgraded from using Stanford 

SR620 interval timers to the HxET event timer, 

built in-house from 2 Thales Systems timing 

modules and a clock module. 

Â This provided the opportunity to compare and 

calibrate the linearity of the timers, which 

confirmed earlier calibration work (Appleby et 

al, 1999 and Gibbs et al, 2002). 



TIMERS @ SGF, HERSTMONCEUX 

Â A calibration dependent error was also 

investigated.  This was caused by the SR620 

timer non-linearity for short intervals. 

Â A correction was published in 2006 to all SGF 

SR620 measurements for this error in the 

calibration ranges. 

Â This correction was later re-determined by 

solving for a bias in weekly laser solutions (V. 

Luceri). 



TIMERS @ SGF, HERSTMONCEUX 

Â An A033-ET Riga event timer was installed 

in 2014 to simultaneously collect laser 

ranges. 

Â A comparison of the two event timers show 

good agreement and linear behaviour.  

Â However, more jitter was seen in the results 

than should be expected, approximately 

10ps. 

Â By feeding timer channels a start pulse, this 

was attributed to the HxET timer. 



CALIBRATIONS @ SGF, HERSTMONCEUX 

ÂRegular calibrations are made to a terrestrial target approximately 

120 metres away. 

ÂResults are compared visually in a time-series by the observer 

after each calibration. 



CALIBRATION JUMPS 

Â Over the years 2010 to 2012, calibration ôjumpsõ, 8mm  in magnitude, were spotted 

in the time series plot. 

Â SLR continued in this period 

with repeat calibrations 

taken or data discarded 

when necessary. 



CALIBRATION JUMPS 

Â Finally, the cause of the jumps was found to be a faulty Ortec rack power supply 

for discriminators and signal splitters. 

Â This a systematic at a level 

that would be difficult for 

the current analysis 

feedback to detect. Yet it 

was detectable given the 

right tool at the station. 

Â The larger problem, 

however, was finding the 

source of the systematic. 



CALIBRATIONS @ SGF, HERSTMONCEUX 

Â A possible bias in SLR measurements from 

Herstmonceux is due to the calibration 

target. 

Â The target was surveyed in 2008, with 

difficulty in determining the target 

reference point. 

Â A new and improved target was designed 

and built at the SGF and is now installed 

alongside the primary calibration target. 

POSTER: A new laser ranging target suited for 

accurate surveying at the SGF, Herstmonceux. T 

Shoobridge 



LEVELLING @ SGF, HERSTMONCEUX 

Â The SGF is a multi-technique facility and 

in order to monitor the local site for 

instability a regular campaign of levelling 

began in 2010. 

Â A levelling run uses a Leica DNA03, 

instrumental accuracy of 0.3mm, to 

measure step height change over a total 

of 22 monuments across the site.   



LEVELLING @ SGF, HERSTMONCEUX 

Â The time series between the SLR pillar 

and absolute gravimetry markers show 

little variation over time. 

Â The time- series between the SLR pillar 

and the base of the HERS GNSS 

monument contains an annual variation of 

magnitude ±0.5mm. 



OTSUBO PLOTS 



OTSUBO PLOTS 

 

Â Toshi visited the SGF, Herstmonceux for 3 months over the 

summer of 2016 and we were able to discuss the possible causes 

of these trends. 

Â The clipping of data at Herstmonceux is made at 3*sigma from the 

Gaussian fit centre. This was investigated as a possible cause of the 

observed trend. 



DATA CLIPPING @ SGF, HERSTMONCEUX 

Â Full rate data residuals 

distribution ðAjisai  

Â Clipping point varying 

from pass to pass 



DATA CLIPPING @ SGF, HERSTMONCEUX 

Â Full rate data residuals 

distribution ð

Lageos1 

Â Less visible variation 

in clipping. 

 



DATA CLIPPING @ SGF, HERSTMONCEUX 

Â Full rate data residuals 

distribution ð

Lageos2 

Â Non-uniform 

distributions from 

pass to pass. 



DATA CLIPPING @ SGF, HERSTMONCEUX 

Â To change the clipping point in a distribution it was necessary to go back to the 

raw data file. 

Â Using the full rate data file it was possible to identify the track in the raw data 

and reselect the track data. 



DATA CLIPPING @ SGF, HERSTMONCEUX 

Â Peak of distribution 
determined b fitting a 
tangent and finding 
minimum slope. 

Â The LEHM was found 
using this peak point. 

Â A new clipping point 
set for Ajisai of 600ps 
behind the LEHM. 


