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Description
Hydrodynamics is a successful framework to describe the dynamics of matter in the
universe on all scales. This course will provide an introduction to the mathematical and
physical properties of hydrodynamics and its extension to magnetised fluids, i.e.
. magnetohydrodynami@ in astrophysics. Sta.rting.from ovgrview of fluifjs and plasmas in
(English) astrophysics, the equations of hydrodynamics will be derived and their most important
Course properties will be discussed. The course will also discuss the nonlinear nature of the
Description hydrodynamics equations and the occurrence of nonlinear waves such as shocks. Then we

will deal with neutrally charged and magnetised plasmas and discuss the basic features of
ideal magnetohydrodynamics and the associated nonlinear waves. The final part of lecture
will provide the astrophysical applications.
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Week Content Hours Format Instructor
Basic Concept of fluid .
1 3 Lecture Y.Mizuno
Formulations of the hydrodynamic
2 equations 3 Lecture Y.Mizuno
Kinetic theory
3 3 Lecture Y.Mizuno
Gravity & hydrostatic equilibrium
4 3 Lecture Y.Mizuno
Waves .
5 3 Lecture Y.Mizuno
Shock and discontinuities
6 3 Lecture Y.Mizuno
» Bernoulli’s equation & transonic flow
g iCars 7 3 Lecture Y.Mizuno
Schedules
Fluid instabilities
8 3 Lecture Y.Mizuno
Viscous flows
9 3 Lecture Y.Mizuno
Basic concept of plasmas
10 3 Lecture Y.Mizuno
Single particle motion
11 3 Lecture Y.Mizuno
Magnetohydrodynamic equations .
12 3 Lecture Y.Mizuno
MHD waves .
13 3 Lecture Y.Mizuno
MHD shock and discontinuities .
14 3 Lecture Y.Mizuno
MHD instabilities .
15 3 Lecture Y.Mizuno
*Z %07\
Grading Attendance (20%) Homework (40%) Final report or presentation (40%)
Policy
1. C.J. Clarke & R.F. Carswell, 2007 “Principles of Astrophysical Fluid Dynamics”
(Cambridge University Press, Cambridge, UK)
. 2. L. Rezzolla & O. Zanotti, 2013 “Relativistic Hydrodynamics” (Oxford Universit

HH RS % ydrody ( y

vkl Press, Oxford UK)

T t:)\ ks & 3. J. Goedbloed & S. Poedts, 2004 “Principles of Magnetohydrodynamics: With
Extbooks Applications to Laboratory and Astrophysical Plasmas” (Cambridge University
References .

Press, Cambridge, UK)
4. E.R.Priest, 1982, “Solar Magnetohydrodynamics” (Springer, Netherlands)
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