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1 Introduction 

 

The present AUSTROSPACE Annual Report is composed of a brief review of major space 
events in 2018, contributions from industrial members and research organizations about their 
space activities, and a current list of members with contact information.  

Vienna, June 2019 

Max Kowatsch Hans-Martin Steiner 
President Vice President and Managing Director 

 

A U S T R O S P A C E 

Association of Austrian Space Industries 

Mailing Address: 

AUSTROSPACE 
p.A. RUAG Space GmbH 
Stachegasse 16 
1120 Wien 
www.austrospace.at 

http://www.austrospace.at/
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2 Year 2018 Review 

In 2018 orders for only five geostationary commercial telecommunications satellites were 
placed worldwide, which means a further decline compared to the previous year (7). Of the 
five contracts three were awarded to European satellite manufacturers (Airbus Defence & 
Space (DS): 2, Thales Alenia Space (TAS): 1) and two to their US competitors (Space 
Systems Loral (SSL): 1, Orbital ATK: 1). SSL and the US newcomer Terran Orbital each 
received an order for a small geostationary satellite (Source: Space News, January 21, 
2019).   

Analysts still see quite some uncertainty in the future investment strategy of the satellite 
operators, who on one hand are waiting for technological breakthroughs in the area of digital 
high-throughput satellites (HTS) and on the other evaluate the market potential for 
constellations of low earth orbit (LEO) small satellites. As a consequence, it is difficult to 
predict, if and how quickly the market for big geostationary satellites will recover, or if a trend 
towards smaller satellites or constellations is more likely.  

 

 

 

 

Commercial geostationary telecommunications satellite orders 2018 

(source: Space News, January 21, 2019) 

 

The development of OneWeb, a constellation of 648 low earth orbit satellites in the first 
phase with a planned follow-on extension, has experienced delays, so that the launch of the 
first test satellites has slipped into 2019. The operator of the system has been facing liquidity 
problems and needs to convince further investors about the viability of a modified business 
model. The first launch, expected in spring 2019, is generally seen as a key milestone. The 
OneWeb satellites are largely based on commercial off-the-shelf technologies and 





https://www.esa.int/ESA_Multimedia/Images/2018/07/Galileo_quartet_placed_atop_Ariane_5
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One of ESAôs cornerstone science missions, BepiColombo, was launched on Ariane 5 in 
October and will study the composition, geophysics, atmosphere, magnetosphere and history 
of Mercury, the least explored planet in the inner Solar System. It consists of two individual 
orbiters: the Mercury Planetary Orbiter (MPO) to map the planet, and the Mercury 
Magnetospheric Orbiter (MMO) to investigate its magnetosphere. Austrian industry and 
scientist have provided major contributions to this challenging mission. 

 

 

Artistôs impression of BepiColombo at Mercury (source: ESA) 

In November the launch of MetOp-C on a Soyuz from Kourou completed the first MetOp 
series in orbit. The MetOp program forms the space segment of Eumetsatôs Polar System 
(EPS) and represents the European contribution to a cooperative venture with the US 
National Oceanic and Atmospheric Administration (NOAA) for the delivery of meteorological 
data from polar orbit.   

 

 

MetOp satellite (source: ESA) 
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The very successful Austrian Space Cooperation Days, which took place at the University of 
Applied Sciences Wiener Neustadt on June 7 and 8, attracted more than 200 participants 
from 20 countries. 

 

The Austrian Presidency of the Council of the European Union with the support of the 
European Commission organised the EUSPACE FOR BUSINESS conference in Graz on 
November 5 and 6.  High-level presentations and discussions provided perspectives on the 
following issues: 

 

¶ New Space developments and consequences for institutions and industry 

¶ Security challenges to space infrastructures  

 

End of 2018 AUSTROSPACE had 21 members. The evolution of sales of the four biggest 
AUSTROSPACE companies is illustrated on the following page. The figures demonstrate a 
rather good leverage effect of ESA projects, i.e. a sustainable growth of commercial 
business. 
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3 Reports of Industrial and Institutional Members 

3.1 Austrian Academy of Sciences 

The Space Research Institute (Institut für Weltraumforschung, IWF) in Graz focuses on the 
physics of space plasmas and (exo-)planets. With about 100 staff members from 20 nations 
it is one of the largest institutes of the Austrian Academy of Sciences (Österreichische 
Akademie der Wissenschaften). 

 

In spring, the entrance to the Victor Franz Hess Research Center, housing IWF Graz, 
got an impressive "facelift". 

IWF develops and builds space-qualified instruments and analyzes and interprets the data 
returned by them. Its core engineering expertise is in building magnetometers and on-board 
computers, as well as in satellite laser ranging, which is performed at a station operated by 
IWF at the Lustbühel Observatory. In terms of science, the institute concentrates on 
dynamical processes in space plasma physics and on the upper atmospheres of planets and 
exoplanets. 

IWF cooperates closely with space agencies all over the world and with numerous other 
national and international research institutions. A particularly intense cooperation exists with 
the European Space Agency (ESA). 

The institute is currently involved in twenty active and future international space 
missions; among these: 

¶ ESA's Cluster mission, launched in 2000, still provides unique data to better understand 
space plasmas. 

¶ MMS, launched in 2015, uses four identically equipped spacecraft to explore the 
acceleration processes that govern the dynamics of the Earth's magnetosphere. 

¶ The China Seismo-Electromagnetic Satellite (CSES) was launched in February to study 
the Earth's ionosphere. 

¶ NASA's InSight (INterior exploration using Seismic Investigations, Geodesy and Heat 
Transport) mission was launched in May to place a geophysical lander on Mars to study 
its deep interior.  
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¶ BepiColombo was launched in October to investigate planet Mercury, using two orbiters, 
one specialized in magnetospheric studies and one in remote sensing. 

¶ The Korean satellite GEO-KOMPSAT-2A (GK-2A) was launched in December to 
conduct space weather investigations. 

¶ ESA's first Small-class mission CHEOPS (CHaracterizing ExOPlanets Satellite) will 
classify exoplanets in detail. Its launch is expected in 2019. 

¶ Along an innovative trajectory, Solar Orbiter is to study solar and heliospheric 
phenomena, planned for launch in 2020.  

¶ ESA's JUpiter ICy moons Explorer (JUICE) will observe Jupiter and three of its largest 
moons, Ganymede, Callisto, and Europa. It is planned for launch in 2022. 

¶ ESA's third Medium-class science mission PLATO is a space-based observatory to 
search for planets orbiting alien stars. It is planned for launch by 2026. 

HIGHLIGHTS IN 2018 

¶ 2018 broke all records as far as launches are concerned. With CSES, InSight, 
BepiColombo, and GK-2A four missions with contributions from IWF Graz were sent 
into space. 

¶ Astronomers have detected an excess of massive stars in 30 Doradus, member of 
the Large Magellanic Cloud. The study was published in "Science". 

¶ In a "Nature Physics" paper, it was shown that the solar atmosphere can be heated 
through plasma waves. 

¶ A "Nature Astronomy" study concluded that pseudo-shocks can act as an energy 
source for the solar corona. 

¶ "Science" presented the latest results of NASA's MMS satellites, which for the first 
time captured the 3D structure of electron-scale dynamics also on the nightside of 
the magnetosphere. 

 

Clockwise, from top left, the launch of CSES (© IWF), InSight (Credits: NASA/JPL-
Caltech), GK-2A (Credits: ESA-CNES-Arianespace), and BepiColombo (© ESA). 
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THE YEAR 2018 IN NUMBERS 

Members of the institute published 179 papers in refereed international journals, of which 48 
were first author publications. During the same period, articles with authors from the institute 
were cited 5143 times in the international literature. In addition, 85 talks and 41 posters were 
presented at international conferences by IWF members. Last but not least, institute 
members were involved in the organization of nine international meetings or workshops. 

IWF STRUCTURE AND FUNDING 

IWF is structured into four research fields represented by eight research groups. Wolfgang 
Baumjohann serves as Director, Werner Magnes as Deputy Director. 

The bulk of financial support is provided by ÖAW. Significant support is also given by other 
national institutions, in particular the Austrian Research Promotion Agency (Österreichische 
Forschungsförderungsgesellschaft, FFG) and the Austrian Science Fund (Fonds zur 
Förderung der wissenschaftlichen Forschung, FWF). Furthermore, European institutions like 
ESA and the European Union contribute substantially. 

1 NEAR-EARTH SPACE 

Recent advancements in the in-situ measurements of charged particles together with electric 
and magnetic fields at high cadence make near-Earth space a most suitable place to study 
fundamental space plasma processes. IWF has been participating in hardware activities of 
numerous space missions in the Earth's magnetosphere, now operating, being build, as well 
as in the planning phase. Data taken from operating missions have been extensively 
analyzed at IWF by applying different analysis methods and by theoretical modeling. The 
obtained knowledge contributes to the better understanding of different space plasma 
processes in our solar system and beyond. 

CSES 

The China Seismo-Electromagnetic Satellite (CSES) was launched in February 2018. It is the 
first Chinese platform for the investigation of natural electromagnetic phenomena with major 
emphasis on earthquake monitoring from a Sun synchronous, polar Low Earth Orbit (LEO). 

The CSES magnetometer was developed in cooperation between China's National Space 
Science Center (NSSC), the Institute of Experimental Physics of TU Graz (TUG), and IWF. 
NSSC is responsible for the dual sensor fluxgate magnetometer, the instrument processor 
and the power supply unit, while IWF and TUG participate with the newly developed absolute 
scalar magnetometer, called Coupled Dark State Magnetometer (CDSM). 

In 2018, the technology readiness of CDSM for space application was successfully 
demonstrated. After its first turn-on beginning of March it has been operational for more than 
200 days. Consequently, the accuracy of the magnetic field measurements could be 
improved by more than a factor of thirty. This is also an important step towards a successful 
implementation of the CDSM technology for ESA's JUICE mission to Jupiter. 
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Strength of the Earth's magnetic field measured by CDSM along the CSES orbits 
within a latitude range of ±65°. 

GEO-KOMPSAT-2A 

GEO-KOMPSAT-2 (Geostationary Korea Multi-Purpose Satellite-2) consists of two 
spacecraft, which are built and managed by the South Korean Space Agency KARI. Both 
satellites focus on meteorological survey measurements from a geostationary orbit above 
Korea. One of the spacecraft, GEO-KOMPSAT-2A (GK-2A), carries additional 
instrumentation to investigate space weather phenomena. 

In cooperation with ESA and international partners, IWF is engaged in GK-2A with a four-
sensor magnetometer called Service Oriented Spacecraft MAGnetometer (SOSMAG). It was 
developed with ESA technology grants and serves as a ready-to-use space weather 
monitoring system to be mounted on a variety of different spacecraft built without a magnetic 
cleanliness program. Up to two high-resolution boom-mounted fluxgate magnetometers, the 
Digital Processing Unit (DPU) and the boom are provided by Magson GmbH and Technische 
Universität Braunschweig. For detection and characterization of magnetic disturbers on the 
spacecraft, two magnetometers based on the anisotropic magnetoresistive (AMR) effect 
were developed in a joint effort by Imperial College London and IWF. 

In 2018, the flight model of SOSMAG has undergone system level testing (vibration, thermal 
vacuum, ...) on the GK-2A spacecraft as part of the Korean Space Environment Monitor 
(KSEM) instrument suit. On 4 December 2018, GK-2A was successfully launched aboard an 
Ariane 5 from the European spaceport in Kourou, French-Guyana. 

The measurements in the figure below perfectly demonstrate that the spacecraft field 
measured by the AMR sensors can be used for the correction of the magnetic field measured 
by the outer boom mounted sensor. It enables a much higher quality of the magnetic field 
measurements and confirms the usefulness of the four-sensor SOSMAG design. 
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Spacecraft interference in the Z component of the outboard sensor is corrected with 
the Y component of AMR sensor 2. 

CLUSTER 

The Cluster spacecraft have been providing data since 2001 for studying small-scale 
structures of the magnetosphere and its environment as the first four spacecraft mission in 
space. Currently the mission is planned to be extended to December 2020. IWF is PI/Co-I on 
five instruments and has maintained the Austrian Cluster Data Center. In addition to data 
analysis, IWF also contributes to data archiving activities at the Cluster Science Archive 
(CSA) by also producing supporting data products such as science event lists. 

MMS 

NASA's MMS (Magnetospheric MultiScale) mission explores the dynamics of the Earth's 
magnetosphere and its underlying energy transfer processes. Four identically equipped 
spacecraft carry out measurements with high temporal and spatial resolution. MMS 
investigates small- scale basic plasma processes, which transport, accelerate and energize 
plasma in thin boundary and current layers. The orbit of MMS, launched in March 2015, was 
dedicated to study dayside magnetopause reconnection during the first two years. The 
apogee was then raised to encounter near-Earth magnetotail reconnection in mid 2017. The 
extension phase is proposed for further five years. 

IWF has taken the lead for the satellites' spacecraft potential control (ASPOC) and is 
participating in the electron beam instrument (EDI) and the digital fluxgate magnetometer 
(DFG). In addition to the operation of these instruments and scientific data analysis, IWF is 
contributing in inflight calibration activities. 

THEMIS/ARTEMIS 

NASA's THEMIS (Time History of Events and Macroscale Interactions during Substorms) 
mission, launched in 2007, consisted of five identical satellites flying through different regions 
of the magnetosphere. In autumn 2010 the two outer spacecraft became ARTEMIS in orbit 
around the Moon, while the other three THEMIS spacecraft remained in their orbit. As Co-I of 
the magnetometer, IWF is participating in processing and analyzing data. 
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