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Dynamics is a fundamental physical process in the Universe on all scales. This course will
provide an introduction to the mathematical and physical properties of hydrodynamics and
its extension to magnetized fluids, i.e. magnetohydrodynamics in astrophysics. We start
from overview of fluids and plasmas in astrophysics, the equations of hydrodynamics will

RS EEPN be derived and their most important properties such as waves, shocks, and instabilities will
(English) be discussed. We will deal with neutrally charged and magnetized plasmas and discuss the
Course basic features of ideal magnetohydrodynamics, the associated nonlinear waves and

Description instabilities. The final part of lecture will provide the astrophysical applications (accretion
flows, turbulences, magnetic reconnections) in Universe.
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1 B E. WGBTS 4 WHEHAY | Yosuke
Chl. Basic concept of fluids Mizuno
052 ' RS ITIE 4 WH A | Yosuke
2 Ch2. Hydrodynamic equations Mizuno
o5 3 E. WAKRRB) R 4 WHA: | Yosuke
3 Ch3. Kinetic properties of fluids Mizuno
% 4 T B RAKRE T 4 WHE Y | Yosuke
4 Ch4.Gravity and hydrostatic Mizuno
equilibrium
. 855 &L AR 4 WHHA: | Yosuke
Ch5. Waves in fluids Mizuno
%6 il MIANESLL 4 WHE Y | Yosuke
6 Ché. Shocks and Discontinuities Mizuno
57 . AT E 4 WHEHAY | Yosuke
7| Ch7. Fluid instabilities Mizuno
o9 8 T ORI 4 WHEHAY | Yosuke
8 ChS8: Viscous flows Mizuno
%9 wm. HEE KRS 4 WHEHAY | Yosuke
3 Ch9. Introduction to plasmas Mizuno
5510 B, BRLTiEE) 4 WREHF | Yosuke
10 Ch10. Single particle motions Mizuno
9511 & MRS 1T 4 WREHF | Yosuke
1 Ch11.Magnetohydrodynamic equations Mizuno
%812 ' FEE AR B A ph 4 WHEHAY | Yosuke
12| Ch12. Waves and Shocks in plasma Mizuno
9513 . SRR A E 4 WEHAY | Yosuke
13 | cnis: Instability in plasma Mizuno
% 145 RSN 4 [ WEEY | Yosuke
141 Ch14. Accretion flows and outflows Mizuno
15 F: WEMEEBNER 4 WHHA | Yosuke
15 | cnis: Magnetic reconnection Mizuno
16 16 = AL 4 R Yosuke
Ch16. Turbulence Mizuno
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Przlilcr;g Homework (30%) Project report (30%) Presentation (30%) Attendance (10%)
R
Textbook:
‘ AT, R E RATTER M6 L.
*HMEZE | Not required. Lecture note will be posted on my website after my lecture.
A
Textbooks & | Z7 W iik:
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[1] C. J. Clarke & R. F. Carswell, 2007, “Principles of Astrophysical Fluid Dynamics”
(Cambridge University Press)
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[2] F. H. Shu, 1992,”"The Physics of Astrophysics Il: Gas Dynamics” (University Science
Books)

[3] J. Goedbloed & S. Poedts, 2004 “Principles of Magnetohydrodynamics: With
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