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Abstract 
 
The Sun is the prime source of energy in our solar system and it is the prime source of 
space weather. Although its energy release at visible wavelengths of the electromagnetic 
spectrum is fairly constant in time, other forms of energy output vary substantially on 
various spatial and time-scales by orders of magnitude. These forms of solar variability 
manifest themselves in different physical processes in interplanetary space and have 
different consequences for the celestial bodies in the region of space affected. The 
fundamental principles of these processes have been unravelled through successful 
operation of dedicated space missions over the past decades. Today missions like 
STEREO, SDO, Proba2, ACE and Wind, to name some prominent ones, a fleet of 
spacecraft in the inner heliosphere allows us to analyze the physics of the Sun-Earth 
system in an unprecedented manner. Quantification of space weather processes is the 
crucial near-term path to help establish reliable space weather operational forecast 
systems. New activities of the EU and ESA programs currently foster projects that aim at 
mitigating harmful effects on state-of-the-art technological systems that have become 
essential to modern society, such as GPS systems. These activities are timely because 
many modern technology are vulnerable to space weather effects, comparable to  the 
problems generated by the electrical currents induced in telegraph lines during strong 
geomagnetic storms, e.g., during the famous Carrington event in 1859. 
 
This opening lecture will provide an interdisciplinary review on how the field of space 
weather has historically developed from solar-terrestrial physics and it will introduce the 
basic definitions and physics principles in solar and heliospheric physics that are 
fundamental for the main space weather processes. This introduction will provide baseline 
knowledge for the following detailed lectures on current theories, models and simulation 
methods on the different physical layers and coupling mechanisms of the Sun-Earth 
system, and for the broad range of subjects ranging from space weather data analysis, 
application of tools, instrumentation and mission development, forecasting methods, 
existing infrastructures and assets to upcoming projects and activities that will be held the 
next two weeks by prominent lecturers at this “International Advanced School on Space 
Weather Modelling and Applications” at the Trieste Centre for Theoretical Physics. 
 
 
Date:  Monday 18 October 2010 
Time:  14:00-17:00 
Room: Kastler Lecture Hall @ Adriatico Guest House 
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Scientist at University of Kiel. 2001-2004 Project Lead of Stereo/Corona at MPI for Solar System Research, 
Katlenburg-Lindau. Since 2005 Project Lead for Stereo/Corona, Institute for Astrophysics, University of 
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2010 Lead of AFFECTS project selected by EU for funding 2010-2013 within the FP7 framework. Co-
Investigator on several proposal related to the ESA SSA programme ITTs, e.g., as lead of international 
instrument consortium for “Implementation Design Study of Space Weather Instrumentation” submitted to 
ESA by Astrium GmbH Friedrichshafen and University Göttingen, currenbtly in negotiation phase with ESA. 
Co-Investigator of “Wide-field Imager for Solar PRobe (WISPR)” submitted to NASA by NRL, Washington, 
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2009 Co-Investigator on the Heliospheric Imager for the Solar Orbiter Mission (SoloHI), preselected for the 
payload of the ESA Solar Orbiter Mission.  

2008 Project Lead lead of WP3 EU FP7 SOTERIA (SOlar-Terrestrial Investigations and Archives). 

2006 Lead Editor “Space Weather – Physics and Effects”, Springer/Praxis. 

2006 Lead Editor “Solar Variability and its Magnetic Origin” (IAUS 233), Proceedings of the International 
Astronomical Union Symposia and Colloquia, Cambridge University Press. 

2005 Member of the Science Consortium for SWAP and LYRA (SCSL) for ESA’s Proba 2 mission launched 
in 2009.  

2004 NASA Solar Probe Science & Technology Definition Team  

2001 Project Lead Stereo/Corona. 

1999 Co-Investigator on the Sun Earth Connection and Heliospheric Investigation (SECCHI) and the In-situ 
Measurements of Particles and CME (Coronal Mass Ejection) Transients (IMPACT) for the NASA STEREO 
Mission launched 2006.  

1996 NASA STEREO Science Definition Team.  

Member of IAU, EGU, AGU and EGU solar physics secretary (since 1999), Co-Chair of COSPAR Sub-
Commission D2/E3 (since 2004).  

Referee for JGR Space Physics Section, Solar Physics, Advances Space Res., Annales Geophysicae, 
Journal of Atmospheric and Terrestrial Physics (JATP), Astronomy and Astrophysics, Astrophysical Journal, 
Geophysical Research Letters, AGU Space Weather, AGU book series, Astrophysics and Space Science, 
Ed. Boards: Springer/Praxis, Betham Open “The Open Plasma Physics Journal”, Space Weather: The 
International Journal of Research and Applications (AGU). Peer reviews for NSF, Swedish Space Board, 
ESA, various Universities, NASA.   

Awards 

NASA “STEREO Group Achievement Award” for outstanding work in the design, development, test, and 
launch of the STEREO twin Observatories which image the Sun in 3-D; 08-May-2008. 
 
Annual Alan Berman Research Award, Naval Research Laboratory, Washinton, D.C., October 2008, Sun 
Earth Connection Coronal and Heliospheric Investigation (SECCHI). 
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Solar and heliospheric physics, space plasma physics, solar energetic particles, cosmic rays, physics of the 
earth’s magnetosphere and ionosphere, science and technology studies of future space missions and 
instrumentation. Prime focus: Physics of coronal mass ejections and their impact on the heliosphere, 
especially on geo-space and their space weather effects.  
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