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And at ground ? 
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What is a multi-technic geodetic observatory? 

+ Clock

GNSS, VLBI, DORIS, SLR => time & frequency metrology



4

DORIS

Time & Frequency
laboratory

GRAS GRAC

Geodetic pillar
network

Topographic survey– IGN

Permanent GNSS 

Calern Atmospheric
Turbulence Station

Station MéO
SLR / LLR

GRASSE MULTI-TECHNIC GEODETIC OBSERVATORY



5

Topographic survey at Grasse and location 
of the telescope's axis intersection

Barneoud et al., 
REFAG 22

Collaboration IGN-ENSG-Geoazur

Absolute Topographic Survey => 1 time/year done by IGN
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Location of the telescope's axis intersection
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Location of the telescope's axis intersection

Barneoud et al., REFAG 22

Survey of the relative SLR reference point location with an accuracy below
one millimeter => one time/day
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Grasse Time scale comparison & distribution 
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Grasse Time scale comparison with National 
Metrologic Institute

Time scale @ OCA comparable (± 10 ns) 
to the Obs. Paris, ROA, USNO et PTB
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• Example in SLR: classical calibration vs time calibration

How to link reference point of the geodetic
technic to the local time scale reference point ? 

Laser

Photo
diode

tstart

D_cal

SPAD

2 x D_cal = ToF(tstop-tstart) – delays

Corner cubeSLR 
Reference point

tstop

 Time of Flight measurement = relative measurement

Done & shared by all the SLR stations  
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• Example in SLR: classical calibration vs time calibration

How to link reference point of the geodetic
technic to the local time scale reference point ? 

Laser

Photo
diode

tstart

D_cal

SPAD

Corner cubeSLR 
Reference point

tstop

Time scale
distribution

Time scale
Reference point

clock
Fiber link

D_fiber

Time calibration 
 Determination of  the absolute delays between the SLR reference point and the time scale reference point  

Not done and not shared by all the SLR stations 



12

Time scale distribution 
=> output from the T2L2 experiment

Exertier et al., metrologia, 2017 

100 ps
inside building

outside building

=> The time scale distribution 
should have to be monitored
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Time scale distribution at Grasse

STD-401-310 
Synchronous fibered distribution unit
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OPEN QUESTIONS :
• What periodicity of the topographic survey is required on ground

during the GENESIS operation ?
• Are the daily relative topographic survey relevant data to share ?  
• Which time/frequency architecture should be preferred on ground ?
• Synthonisation or synchronisation ?  
• Is it necessary to calibrate group delays between techniques?
• Is it necessary to survey the frequency/time distribution ? 

Ground topographic survey and time scale
distribution
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Thanks for your attention
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