COURSE OUTLINE

(1) GENERAL
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(2) LEARNING OUTCOMES

The course covers the basic knowledge of the physics of the Sun and of space plasma, planetary
magnetism, the physical processes linking the Sun to the planetary magnetospheres, and the
geospace phenomena resulting from the variable coupling of the solar wind with the Earth's
magnetosphere.

Upon successful completion of the course the student should be able to:

- Define what a plasma is and describe the basic properties and dynamics of some important plasma
populations in the solar system.

- Understand the basic physical properties of the Sun.

- Describe the key elements of the Sun-Earth interaction and of the geospace particle and
electromagnetic environment.

- Recognise the effects of distinct solar and interplanetary disturbances on magnetospheric dynamics.
- Explain the basic concepts and principles of charged particle motion and wave-particle interaction
- Calculate various key physical parameters of space particles and fields using the appropriate
mathematical formulas.

- Differentiate between distinct collective processes of energy conversion, involved in the transfer of
magnetic energy of the Sun and kinetic energy of the solar wind to kinetic energy of geospace
plasma.

- Combine relevant formulas to solve complex problems involving wave-particle interactions.

- Evaluate the results of problem solutions in the framework of the theoretical predictions.

The course aims at the following general competences

Analysis and synthesis of data and information
Decision-making

Working independently

Analytical and synthetic thinking

Critical thinking

Taking initiative/responsibility

New Technology skills

Learning word/excel/ppt/ origin/spss
Communication skills

Information management

Meeting Deadlines and Keeping Schedules
Flexibility / Adaptability

Problem solving




(3) SYLLABUS

e Plasma properties, space plasma, charged particle motion in electric and magnetic fields,
adiabatic invariants of motion.

e Basic properties of the Sun, solar interior: Core, radiation zone, convection zone, solar
magnetic field, solar corona.

e Active Sun: Sunspots, flares, coronal mass ejections, solar wind high-speed streams,
corotating interaction regions, solar energetic particles, solar cycle, cosmic rays.

e Planetary magnetism, Earth magnetosphere: geomagnetic field, topology, plasma
populations, sources and losses of plasma, open and closed magnetosphere models,

e Dynamic phenomena in geospace: magnetospheric substorms, aurora, geomagnetic storms.

e Energetic particles in geospace: ring current, Van Allen radiation belts, acceleration and loss
mechanisms.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology), Computer-
aided lectures, use e-class platform, OneDrive, Kahoot!

platform.

Lectures/Exercises 52
Individual Study / Analysis 55
of bibliography

Homework 40
Final exam 3
Course Total 150

Student performance evaluation is carried out through an
examination in Greek or English (60% of the grade) and
home assignments during the semester (40% of the grade),

including:

1. Short-answer questions
2. Open-ended questions,

3. Problem solving

Yes. They are announced during the early lectures and are
available in the folder “Documents” of the course on the e-

class platform.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Space Physics (in Greek) — loannis A. Daglis, Christos Katsavrias, Nikolaos Sergis, Georgia
Marinou, Kallipos, 2023, https://www.kallipos.gr/el/

Physics of the Sun and of Space (in Greek) — C. Alyssandrakis, A. Nindos, S. Patsourakos,
https://repository.kallipos.gr/handle/11419/5516

Space Physics - An introduction to plasmas and particles in the heliosphere and magnetospheres:

May-Britt Kallenrode, Springer, 2001, ISBN 978-3-662-04443-8

Space Physics: An Introduction — Christopher T. Russell, Janet G. Luhmann, Robert J. Strangeway
(eds.), Cambridge University Press, 2016, ISBN: 978-1107098824

Paths of the Sun (in Greek) — P. Preka-Papadima, M. Danezis, D. Kariolaki, ISBN: 978-960-531-
243-5

- Related academic journals:

Annales Geophysicae

Frontiers in Astronomy and Space Science
Geophysical Research Letters

Journal of Geophysical Research: Space Physics
Scientific Reports

Space Science Reviews
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