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(2) LEARNING OUTCOMES
Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
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of the European Higher Education Area

•

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

•

Guidelines for writing Learning Outcomes

This course covers solar, solar‐terrestrial physics and space weather. It deals with the
characteristics and the dynamics of the solar driver and the terrestrial magnetosphere
and ionosphere, as well as with the technology employed to explore and monitor these
physical systems. Upon successful completion of the course, students will be able to:
‐ Describe the key elements of the Sun‐Earth interaction and of the geospace particle and
electromagnetic environment.
‐ Differentiate between distinct collective processes of energy conversion, involved in
the transfer of magnetic energy of the Sun to kinetic energy of geospace plasma.
‐ Categorize and assess the appropriate remote sensing and in situ instrumentation and
techniques to be applied for monitoring solar and geospace dynamics.
‐ Compare and assess various aspects and options of space systems (i.e. different types
of spacecraft, orbits, propulsion methods, etc).
‐ Formulate and organize the requirements of space missions aimed at specific targets.
‐ Design mission strategies for exploring and/or monitoring particular aspects of Sun‐
Planet connection and Space Weather.
General Competences
Taking into consideration the general competences that the degree‐holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?
Search for, analysis and synthesis of data and
information, with the use of the necessary technology
Adapting to new situations
Decision‐making
Working independently
Team work
Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment
Showing social, professional and ethical responsibility and
sensitivity to gender issues
Criticism and self‐criticism
Production of free, creative and inductive thinking
……
Others…
…….

‐ Search for, analysis and synthesis of data and information, with the use of the
necessary technology.
‐ Team work.
‐ Adapting to new situations.
‐ Decision‐making.
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(3) SYLLABUS

1. The Sun as the driver of space environment dynamics and space weather
‐ Introduction to the Sun and its basic structure, Solar radiation
‐ Solar Dynamo‐produced Magnetic Fields, Solar cycle and activity,
‐ Photosphere: Sunspots, Chromosphere: Prominences. Filaments, Jets
‐ Corona: Loops, Flares, Holes, Mass ejections, Heating of the Solar Corona
‐ The Solar Wind
‐ The Heliospheric Current Sheet, The Solar Sector Structure
‐ The Heliosphere, Heliopause and Termination Shock
‐ The Sun as a Rosette Stone in Astrophysics
‐ Solar Missions.
2. Geospace environment and dynamics
‐ Charged particle motion in magnetic and electric fields
‐ Structure and plasma populations of the magnetosphere
‐ The Earth’s magnetic field
‐ Types of geomagnetic activity, geomagnetic indices
‐ Magnetic storms and magnetospheric substorms
‐ Polar aurora
‐ Van Allen radiation belts and ring current
‐ Magnetosphere‐ionosphere coupling
‐ Magnetospheric missions
3. Space weather: Physics and effects
‐ Solar energetic particles
‐ Relativistic electrons in geospace
‐ Space Situational Awareness
‐ Space debris and Near Earth Objects (NEO)
‐ Space weather damage to spacecraft components
‐ Space weather biological effects
‐ Societal impacts of space weather
‐ Ground effects of space weather, Geomagnetically induced currents
4. Space systems
‐ Space mission design
‐ Spacecraft classification
‐ Launch and propulsion, Gravitational assist
‐ Orbital mechanics, Spacecraft orbits
‐ Attitude control
‐ Space power systems
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(4) TEACHING and LEARNING METHODS ‐ EVALUATION
DELIVERY Face‐to‐face

Face‐to‐face, Distance learning, etc.

USE OF INFORMATION AND ‐ Use of ICT teaching
COMMUNICATIONS TECHNOLOGY ‐ Communication with students
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS

The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

Activity Semester workload

The student's study hours for each learning
activity are given as well as the hours of non‐
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE Final examination (100%) consisting of
EVALUATION ‐ Problem solving questions

Description of the evaluation procedure

Language of evaluation, methods of evaluation,
summative or conclusive, multiple choice
questionnaires, short‐answer questions, open‐
ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art interpretation,
other

‐ Open‐ended questions.
‐ Theory understanding short questions.

Specifically‐defined evaluation criteria are
given, and if and where they are accessible to
students.
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