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Abstract

An introductory review of magnetohydrodynamic waves is provided. First, on the basis of one-fluid mag-
netohydrodynamics, Alfvén and magnetosonic waves in a uniform magnetic field are described. Then, some
properties of surface waves, which appear in a plasma with sharp boundary, are outlined. Finally, the mag-
netohydrodynamic waves are viewed in terms of a two-fluid model, and some nonlinear effects are discussed.
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Fig.1 Geometry of magnetic field B, small surface dS, and unit

vector n perpendicular to the small surface dS.

12 EL RS OBE (Fig 13R)
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Fig.2 Magnetic field lines and wave vector k. Here, the wave
vector is parallel to the uniform external magnetic field.
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Fig.3 Magnetic field lines and wave vector k. The wave vector
is perpendicular to the uniform external magnetic field.
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Fig. 4 External magnetic ﬁeld B, and wave vector k.
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Fig. 5 -Phase velocities @ / k of three MHD waves.
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Fig. 6 Profile of €.
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Fig. 7 Dispersion relation of perpendicular magnetosonic wave.

WZOWTALBRTBETL LY. VU P OIRAEN
BT HKAVARAZE L &, FuBFRIIMH Ao
TWwEXA FLTEZOMAHEM (VY F V) ik
sech?[a (6—vr)] LVWIRHAEFEZLTWES. 22T
a L v IXERTT. SV ADLFE?S THIZHKITTWL
WARONMEREZZ 2 5 L, KAV FRROBNTIX, 20
MRS TRICBH LB+ aERIcvws L &k
A UWEGRE, ENRE)EFHsTwET. LiL, /S
WA% Ml L& T2 EOBERMEIH &
Iy huUE—FHAL, 2OV EBREOTRITIRES L
ALTwET. KB DESH (HFUH) b IcE
B 2 B I B3 Mtk E 2 A7 i3 N — 0 — A
FRRXEMIN T T2, FORidtanhla E-vr)]D XS

WCHICEN T 2 EBREMNOEREREZEL I,
by, 7OV AEBCHE L A0 AN F - B D
e, BWETHEIZE UYHRETE LR, /S
WAIEERCRITLET.

L, HRBEO—2 LTHEEHIFE LA i
PSR ETERFHTTD, EIERT I A<vhn/Ov 2
T TR E VRS THA. FRTIHESERETS
A HOBEEY (B 5 VIFKIREN) TldEn L) 2k
BB Oy 2 kiR, 79 XAYWHOMHO
B, S KBET LA, ZhiconTidfas &Iﬁ%ﬁ‘%
WMEINF LA, HERY I2V—va roiE
T,ﬁ%%&mﬁfﬁuéh%mLﬁﬁﬁﬁﬁL&%T
HEHEZEDWbhoTEFE LA Hl2E, REB)TRLE
BIE—H0/F 2 RHL, ZRHICKERTAL
F—%5 2 £9[20]. HRIREO OV A RLEHEE 0~
EECHRTEIEL 32, ZHEEFLVILELN

NI | -El ectronic Library Service



Xk WTTBNG S

m
x/(c/wpe)

Fig. 8 Phase space plots of electrons. The momentaare normal-
ized to mec . High-energy electrons are found at x ~ xm ,
where the magnetic field and electric potential take their
maximum values.
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A%, Fig 8 ICHBIZICBIIHABEFMEDO—HIZRLET.
NN R ERN T I 2L — /ﬁ/QM®F%
T, SIS U T4 EO A T x FIIRIET %
wﬁlyVyn@M=2%@%%&®W%ﬁ%%ﬁﬁ
MR A L F—TME SN TE I LERLTWE
T, L oBTFOMMERE (1 pex), (4 pey), (X, pes),
(7e) BHEHPNTVWET, BTOu—L Y Y HT 7 I8

The Japan Society of Plasma Science and Nucl ear Fusion Research

564

20014F 6 A

Wce

ci
-k

Fig. 9 Dispersion curves of low frequency waves along a uniform
magnetic field.
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