Adventures with the French Transportable Satellite Laser Ranger
F. Pierron, Observatoire de la Cote d'Azur (OCA), Grasse, FRANCE

o Smaller Laser ranging system in the world (300 kg, @ tél. =13cm) built in OCA
with CNES/CNRS collaboration in 1995/2000

Operating at the best level ( data quality and reliability) since 2002

- Unique by telescope size (13 cm) and compacity
- Unique by setup time on site (72 hours)
R Really a technological challenge La station Laser Ultra Mobile (Ftlrs) a Chania Cré&e 2003




FTLRS : French Transportable Laser Ranging System
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Ftlrs Campaigns along years
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ILRS* Network and GRGS participation (Fixed Grasse Stations & Mobile system)
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Observatowre de la Cote d'Anur

Ftlrs in the fields...

A tent to protect equipments in case of rain
Quickly opened (5 mn) by one obseruver..

i
=
T

Ftlrs in satellite laser ranging configuration




Slr Jason altimeter calibration scheme (2002-2005-Ajaccio)
Need of stable and unique vertical reference (laser, VLBI, GPS, DORIS,..)

Mean : The géoid ~ Mean sea level

Need of radar calibrated altimeters on spacecrafts
Vertical refrence @ Satellite laser ranging
Calibration < satellite track, sea proximity
Response : Mobile Laser Ranging System - FTLRS

GPS + Laser + DORIS

( Orbite du sxatdlite)
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Corsica configuration

Senetosa/Capraia Calibration Site
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Distance between the FTLRS and the satellite
ground tracks

» T / P and ]ASON-l : 25 km

»  ERS and ENVISAT : 5 km west
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LASER campaigns in Corsica

41 30N

DORIS Local
W Parmanent Tide Gauge 7
—— TOPEX/Poseidon, Jason




Calibration

The Ajaccio Site (Corsica) is the main calibration s ite of the satellite
altimeters in the Mediterranean area.

(CAL/VAL)

— Need for carrying out an accurate SLR positioning from the
geodetic satellites observations




Mai/October 2005 : Ajaccio/ Calibration Jasonl
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Scientific Investigation for Positionning




Maps of the range data distribution during the 2005 campaign (05 months)

above Ajaccio site

Normal Point:
1 _ACEOS ] —— White dot , STARLETTE

Mean:

5555555
8888888

Maximum value:

LAGEOS :

< Few measurements on LAGEOS satellites, particularly at low elevation (40°), and irregular
distribution of these data over the Ajaccio site

+»Are difficult to reach by the FTLRS laser (high altitude)

X Il_ow)number of normal points collected : not enough to perform 3D geocentric positioning (o
<zlcm

Starlette / Stella :

“*Ten times more range data on Starlette/Stella relative to LAGEOS, and homogeneous distribution
of the range data over the Ajaccio site.




Problematic
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Results & Analysis

Geographical
coordinates differences
from (Exertier et al.,
2004) solution:

Coordinates
differences

Campaign Number

. of solution
Stability :

» Global mean of bias (-5mm): very close to the published one (-7mm) (Exertier et al., 2004)

» Coordinate updates values for 2002 and 2005 are at 3mm level in average relatively to (Exertier et
al., 2004) solution.

» Coordinates differences are very small at level of residuals errors in the ITRF2000 velocities

» No significant differences between 2002 and 2005 coordinates (at level of the tectonic movement):
FTLRS point is locally stable.




SLR/LLR facilities at Grasse Observatory

» Elevation : 1250.m
» 30 km north of Cannes/French Riviera




Historical Slr station stopped in September 2005
& Telescope moved in the trailer waiting South Africa departure
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»Down for Technologic developments

» Up for operations on satellites
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