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Microscope: 700 km, sun-synchronous!



2016 à Microscope!
!
2014 à Swarm!



!
MICROSCOPE!

!
GOCE !

-  Anticipated launch 2016!
-  Sun-synchronous!
-  700 km altitude !
-  Accelerometers: 10-12 m/s2!
-  Drag-free micro-thrusters!

!
	



-  Operations: 2009-2013!
-  Sun-synchronous!
-  220-250 km altitude !
-  Accelerometers: 10-12 m/s2!
-  Drag-free ion engine !

!
	





Gradiometer: also non-grav. accelerations


Star trackers: orientation 
satellite/accelerometers


GPS receiver: orbit determination +

Calibration accelerometers


Ion engine: accelerations through propulsion




Orbital velocity: 7800 m/s

Rotational velocity atmosphere: up to 470 m/s


Wind in the thermosphere: up to 1000 m/s


Velocity of GOCE relative 	


to atmosphere	





Dynamics of GOCE:	


Aerodynamic acceleration	





Dynamics of GOCE	


Acceleration provoked by ion engine	





Dynamics of GOCE	


Accelerations caused by radiation pressure	







































GOCE and CHAMP crosswind comparison














GOCE re-entry, Nov 11, 2013	

 Photo: Bill Charter	





!
Thermospheric density and winds from !

CHAMP and GRACE observations!



!
Thermospheric density and winds from !

CHAMP and GRACE observations!



!
Thermospheric density and winds server TU Delft !



!
Thermospheric density and winds server TU Delft !


