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MHD wave

cs: sound velocity
v Alfven velocity
¢ Tube velocity

Group velocity
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http://solar.physics.montana.edu/magara/Research/Topics/MHD_waves/mhdw.html



MHD wave

cs: sound velocity
v, Alfven velocity
¢ Tube velocity

Group velocity
=29




TIVIND K (W R DIEN)




Ai5ED

2 10F

LR (52 1 E)

+ ) HNEL

« JLY

TELRE

IO FE =Wk

H (BRREER)



G DR =3 1T THE

BIEMICKYILERT S
oB
——Vx(va)+nV B
dt
MR IS ZTIEIRET S

INEE : KEEA TE R THF > TOVHESAHREIL TLESR R [ END LA ?






eSS AONEHIEDIRDHFELD

200_ T T T ]
EONI1FREHE 150l i
77>|‘*@/]\zﬂ:ﬂ i LI, ]
& | 1B/ i
g 100 TH U — 5
I /R ]
50 |
0— X A i ALY e LY - A L .—
1600 1700 1800 1900 2000
3

-10G -5G 0G +5G +10G
[ ]

INRTSAZAT TS L

1990 DATE 1995 2010

NASA/MSFC/NSSTC/Hathaway 2007/08



199052 A 200142 5

-EAFEEORTTEHNS,
FIFEAICHD, RITES (FAD) NODEEE
(JoyM;E&Al)

" ETEREALERTEADOBERICIEZRFUADY. L
BRERF BT, F-11FEFEAZ EIZRERET 5 (Hale
D8




awd 17 E

The «o-effect

The w-effect



B2 hENN—HD—FELFE

BISRENER OO TIAVERRLEED
=>E§£$—?—L5$jj .o .o e o °* c o o E

— 8D Lo NRIZB > THRD
mnEs5

=S>ZDEHN I EILITELLD

=>ILITHE EAS

(IN—H—FEE)




8-JUN-98 02:00:38

MRRAAREXZIE1—2THIEMIZHEL



04 INEAR =8

E6000KNDRMED LZEIZ100AKLL EDaOFAH B ?



OAFMEMEDEZ L)L

+ [ERE: REIL6000FELZD IR ESMAA100F EICENnHD H
o BRFEMIARILE—GEEIE. BIHE) ANEhE. FRT S

A
T"I/JE
A=

OAFMEACHELRIRILEF—TS5 vy XL ERIZ5E18 T103, FENFEIE T104/s/m?
SERDWIEB=0.01T A5, &EEZ1km/s&L T,
RAT 49 TSI A (ExB)2uEEt EH &K,



IO+ DMEDRIE LA)L2:

EX I AHEEES
MEEAOHRS ) T 14 Ef I 28 (IH: Induction Heating )
(* %x T e
=>WIGEHh TELH(BEHADRE)
Q =>HRICERNTIND (BHFEDRIE)
=>ERNERERIZKYEE (ERAN—T)

NIETIE:

RNGREDOHADES) (FE %uu,
MNEgEZE L caaFIcERERL.
FOEBRDODIRILXF—DEIZENHD




OAFMEBOEGETIL

Tev: STRIBENDAA LA —)L, t4:AAFIL—T DT ILIRZA L

Tev < TA => 7)l/7&~/5&' Tev > TA == ﬁﬁ’f_l.'):l*7°/3‘/

,J*x’O)’*&LﬁJ ALIFB L, avIRRk.
FHEES . HISIRIN. .. INSWILTDEXTY=F/TJL 7S
B R AR LT

ENRIRILTE—ZIRZDDN, P oKYL-ENETHIEDR INEEETET HET
EABDOMN? CNHIRFEDIERE




XimE—Aar S OMHDY S aL—o 3y

XPiREMNHIAFET

- BWEN-TH | ==+
~ 10,000x10,000x25,000 km3 |
St Bk % A EN (NewtoniaLl)
XA EEEIRREICHEEL =L,
— BT BEEMSEEAND
P




Q=12000 (<B>=1kG, strong B like umbra)
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Q=300 (<B>=100G, active region but outside sunspot)
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Ubiquitous jets (Shibata+ 07; Katsukawa+ 07) and “Alfvenic” waves (Okamoto+ 07, De

Pontieu+ 07; Nishizuka+ 08)
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Observational evidence for magnetic reconnection
in the corona (before Hinode/SDO)

21—Fch— 1992 Cusp-shaped loop
Flarec on The East Limb (TSU neta+92)

Loop-top Hard X-Ray source
(Masuda+94)
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Supra-arcade downflow
(McKenzie Hudson99, Innes+03, Asai+04,
Savage+12)

Reconnection inflow
(Yokoyama+01; Narukage & Shibata06
Lin+05, Hara+06)
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Kepler telescope studies star superflare

By Jonathan Amos

Nasa's Kepler space telescope has
provided fresh insight on the colossal
explosions that can afflict some stars.
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