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OutlineOutline

�� The concept of SLRThe concept of SLR
�� Overview of SLR data analysisOverview of SLR data analysis
�� SLR products and applicationsSLR products and applications
�� Future research focusFuture research focus



Satellite Laser RangingSatellite Laser Ranging

�� A method of satellite trackingA method of satellite tracking
�� A ground station shoots a A ground station shoots a 

laser beam to an orbiting laser beam to an orbiting 
satellitesatellite

�� The satellite's mirrors reflect The satellite's mirrors reflect 
the laser pulse to the ground the laser pulse to the ground 
stationstation

�� Principle: Measure the Time of Principle: Measure the Time of 
Flight (TOF) for the round trip Flight (TOF) for the round trip 
of the laser pulse of the laser pulse 

�� TOF signal is analysed TOF signal is analysed -->  >  
SLR productsSLR products



International Laser Ranging Service station International Laser Ranging Service station 
networknetwork



HartRAO's SLR stationHartRAO's SLR station



Satellites currently tracked by SLRSatellites currently tracked by SLR

�� TerraSAR TerraSAR –– XX
�� Grace A/BGrace A/B
�� ChampChamp
�� Anderra AAnderra A
�� Anderra PAnderra P
�� ICESATICESAT
�� GFOGFO
�� ENVISATENVISAT
�� ERS 2ERS 2
�� JasonJason
�� LaretsLarets
�� StellaStella
�� StarletteStarlette
�� BeaconBeacon
�� AJISAIAJISAI
�� LAGEOS 1/2LAGEOS 1/2



RetroRetro--reflectors on satellitesreflectors on satellites



SLR analysisSLR analysis
SLR dataSLR data

ILRS data centresILRS data centres

ILRS analysis centres ILRS analysis centres 

Analysis  Lunar analysis  Associate analysis centresAnalysis  Lunar analysis  Associate analysis centres

Australia       France         Switzerland       Australia       France         Switzerland       
Geoscience Aust.  (POLAC)      (CODE)         Geoscience Aust.  (POLAC)      (CODE)         



SLR products & ApplicationsSLR products & Applications

�� Scientific data products:Scientific data products:
�� Earth orientation parameters (EOP)Earth orientation parameters (EOP)

-- Polar Motion (PM)Polar Motion (PM)
-- Length of Day (LOD)Length of Day (LOD)
-- Earth rotation rates Earth rotation rates 

�� Terrestrial Reference Frames (TRF)Terrestrial Reference Frames (TRF)
�� Station coordinatesStation coordinates
�� Site velocitiesSite velocities



SLR products & ApplicationsSLR products & Applications

�� Scientific applications:Scientific applications:
�� GeodesyGeodesy
�� GeologyGeology
�� GeophysicsGeophysics
�� Atmospheric sciencesAtmospheric sciences
e.g.: e.g.: -- study the variations Earthstudy the variations Earth’’s rotations rotation

-- maintaining & monitoring the TRF maintaining & monitoring the TRF 

-- Earth's gravity field measurementsEarth's gravity field measurements

-- sensing the atmosphere sensing the atmosphere –– compute atmospheric refractivitycompute atmospheric refractivity



SLR products & ApplicationsSLR products & Applications

�� SLRSLR

�� GPSGPS
Multi Multi –– technique      technique      
combined solutioncombined solution

�� VLBIVLBI

�� DORISDORIS

SLR + other geodetic techniques -> combined solution (of EOP & TRF)



Research interestsResearch interests

�� Atmospheric research Atmospheric research –– analysis of the effects analysis of the effects 
of refractivity & gradients (due to atmospheric of refractivity & gradients (due to atmospheric 
delay) on HartRAOdelay) on HartRAO’’s SLR stations SLR station

�� Gravity field measurements Gravity field measurements –– studying the studying the 
variability of Earthvariability of Earth’’s gravity fields gravity field

�� Possible PhD project: The investigation of tuned Possible PhD project: The investigation of tuned 
gravity fields to optimise geodetic station gravity fields to optimise geodetic station 
displacements due to Earth and pole tidedisplacements due to Earth and pole tide
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