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MICROSCOPE

Anticipated launch 2016
Sun-synchronous

700 km altitude
Accelerometers: 10-'2 m/s?
Drag-free micro-thrusters
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GOCE

Operations: 2009-2013
Sun-synchronous

220-250 km altitude
Accelerometers: 10-'2 m/s?
Drag-free ion engine




Gradiometer: also non-grav. accelerations

GPS receiver: orbit determination +
Calibration accelerometers

;
T T T T TR aaa T

: 5 g #’ = =

Star trackers: orientation
satellite/accelerometers

lon engine: accelerations through propulsion



Velocity of GOCE relative
to atmosphere

Orbital velocity: 7800 m/s
Rotational velocity atmosphere: up to 470 m/s

Wind in the thermosphere: up to 1000 m/s



Dynamics of GOCE:

Aerodynamic acceleration




Dynamics of GOCE

Acceleration provoked by ion engine

Aerodynam'\c acceleration



Dynamics of GOCE

Accelerations caused by radiation pressure

Aerodynamic acceleration - el lon thrust acceleration



Modelled aerodynamic ac

Density of gas particles
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Initial velocity, zero crosswind
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GOCE density / NRLMSISE-00 model density
16 g/km®

10

GOCE crosswind / HWM-07 model wind
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GOC

— and CHAMP crosswind comparison
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Tohoku Earthquake
11 March 2011

latitude 38.32°N, longitude 142.37°E
magnitude 9.1
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detected from orbit
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GOCE re-entry, Nov | |, 2013 Photos Bl Charter



Thermospheric density and winds from
CHAMP and GRACE observations
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R03B CHAMP calibration biases using GPS data for X, force models for Y

Figure 7.12 Comparison of calibration time series. Vertical grey lines indicate known satellite events,
such as resets, software updates and switches of redundant electronics. The
yellow/orange areas indicate periods without eclipses.



Thermospheric density and winds from
CHAMP and GRACE observations
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Thermospheric density and winds server TU Delft
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Welcome

Welcome to the DEOS Thermosphere web server, providing access to the reports of the ESA study
on “Air density models derived from multi-satellite drag observations”, and to the accompanying web
interface for retrieval of satellite data related to drag and density research.

Website news DTU-DUT alias

November 12, 2009

Website clean-up

The website is undergoing a transformation from an internal website for the ESA project to a website
in which data and documentation can be shared with colleagues who were not participants in the ESA Pieter
project. For this reason, links to the management information of the ESA project has been removed.
The data section has been undergoing a major reorganization. Metadata keywords have been added
that describe (and control) the data processing. All data is undergoing a reprocessing using this new
metadata structure. For a while, older data processing results will still be provided in the "Legacy"
data category.

scratch

This site is maintained by Eelco Doornbos

Setup_info




Thermospheric density and winds server TU Delft
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Data products

Those interested in the data available via this web interface are requested to contact Eelco Doornbos (e.n.doornbos @tudelft.nl) before first use of the data and when the data is to be used in new scientific investigations or for publications.
Any questions and remarks about the data or the website can also be sent to this address.

Click on one of the product names for more details and selection of data fields for downloads. The rightmost two columns indicate the current percentage of data available over the mission lifetime and the date of the most recent available
data.

DTU-DUT alias

Categories CH_Basic data products
CHAmMP Accelerations
CH_Basic Accel_CH-OG-2-ACC Linear accelerations, copied from the CH-OG-2-ACC product (uncalibrated). 97.4%  2010-09-04
CH_Models Accel_Interpolated Linear accelerations, copied from the CH-OG-2-ACC product (uncalibrated). 97.4%  2010-09-04
CH_Panels Accel_Corrections Linear acceleration corrections, copied from the CH-OG-2-ACC product. 97.4 % 2010-09-04 Pieter
CH_Results Accel_CalibrationParameters ~ Calibration parameters 85.6%  2010-09-04
GRACE Accel_Calibrated Linear accelerations, calibrated 85.5%  2010-09-04
GA Basi Accel_Calibrated_EventsEdited Calibrated linear accelerations, with data coinciding with satellite events removed 85.4 % 2010-09-04
asic

GA_Models Orbit
GA_Panels Orbit_CH-OG-3-RSO Earth-fixed cartesian positions and velocities from the Rapid Science Orbits product. 97.8%  2010-09-04 scratch
GB_Basic Orbit_TLE Earth-fixed cartesian positions and velocities from Two-Line Elements. 100.0% 2010-09-18
GB_Models OrbitNumber Orbit number (measured from first ascending node after launch) 100.0 % 2010-09-18
GB_Panels Orbit_Geo Geodetic coordinates and other derived parameters from the Rapid Science Orbits. 87.9%  2010-09-04
Legacy Orbit_EquatorLST_TLE Local solar time at closest equator crossings 87.0%  2010-05-22

Orbit_Geo_TLE Geodetic coordinates and other derived parameters from TLEs 89.9%  2010-09-19 Setup_info
CH_PN_R02 Orbit_Sol Parameters related to the position of the satellite with respect to the Sun. 86.6 %  2010-09-04
Z:_E:_zgz Orbit_Kepler_Osculating Osculating Kepler elements and related orbit parameters. 87.9%  2010-09-04
GA PN RO3 Orbit_Kepler_Mean Mean Kepler elements and related orbit parameters. 80.6 %  2009-11-08

Orbit_SC_Velocity Speed of the atmosphere with respect to the spacecraft body-fixed frame due to orbital velocity and corotation of the atmosphere with the Earth. 86.5%  2010-09-04

Orbit_SC_Velocity_POD Speed of the atmosphere with respect to the spacecraft body-fixed frame due to orbital velocity and corotation of the atmosphere with the Earth. 87.1%  2010-09-04
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