COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YK102

Astrophysical Fluids

Lectures (theory and exercises) 4 6

Specialised Knowledge

No
(recommended Mechanics |, Fluid Dynamics)
Greek

Yes, in the English language for Erasmus students
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(2) LEARNING OUTCOMES

This course aims to introduce the student to basic concepts of Fluid Dynamics and Plasma Physics and
how they are used in Astrophysics to model phenomena, taking into account, when needed, self-
gravity and magnetic field. It also gives him the opportunity to go beyond a qualitative presentation in
the quantitative use of the basic theoretical tools for further modeling of the relevant physical
phenomena.

At the end of the course, each student will be able to:

1. Identify the basic spatial and temporal scales that characterize a plasma.

2. Combine knowledge of basic courses (mainly Mechanics I, Fluid Dynamics) to describe the
dynamics of plasma as magnetized fluid (magnetohydrodynamics).

3. Understand how the basic conservation laws can be derived through kinetic theory and how they
are combined with Maxwell's laws.

4. Apply the above to a plethora of astrophysical problems, analyze, and qualitatively/quantitatively
describe the results.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Decision-making

Working independently

Analytical and synthetic thinking

Critical thinking

Time management

Creativity

Meeting Deadlines and Keeping Schedules

Problem solving




(3) SYLLABUS

e Introduction. Equations and conservation laws for compressible fluids.
e lLane-Emden equation. Static atmosphere. De-Laval nozzle. Parker wind.
e Bondi accretion. Accretion disks.

e Plasma properties and parameters.

e  Equations of magnetohydrodynamics. Magnetic pressure and tension.

e Dynamo equation: advection and diffusion of the magnetic field.

e Magnetohydrodynamic waves. Shock waves.

e  Fluid interaction. Blast waves.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)

eclass platform where sets of problems are posted and
solutions from students are uploaded

Lectures 52

Individual Study/ Study and 60
Analysis of bibliography /
Preparation

Writing reports/ essays 35
Exams 3
Course Total 150

Final written exams in Greek
Homeworks, Problem solving




(5) ATTACHED BIBLIOGRAPHY

-Suggested bibliography (given through the EYDOXUS platform):

- Other:

BiBAio [68404097]: Aotpoduaikr MAdopatog, Tolykavog Kavapng

Principles of Astrophysical Fluid Dynamics, C. Clarke, B. Carswell
Modern Classical Physics, K. S. Thorne, R. D. Blandford
Fundamentals of Plasma Physics, Paul Bellan

The Physics of Plasmas, Richard Fitzpatrick

The Physics of Plasmas, T. J. M. Boyd, J. J. Sanderson
Aotpoduaoikr YPnAwv Evepyelwv, A. Maotixladng, N. BAaxakng
Auvapikr Twv Peuotwy, N. Bhaxdkng




