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Fig.2 The discrete intrinsic angular frequencies (triangle) of the coronal loop quasi-modes wnm
(m=12,3;n=1,2,---,7) and Alfvén wave continuum intrinsic angular frequencies (solid line) wx(z)

(n=1,2,---,7) of magnetic field lines in coronal loops

Hm=1,23n=123 R AEHEIE L

#1 ERRBEEHENEFAMEMETAB AL Alfvén
EHEARBEYE (n=1,2,3; n=1,2,3)
Table 1 Coronal loop intrinsic angular frequencies of

the quasi-modes and Alfvén waves travelling along magnetic field lines

n=1 n=2 n=3

A m = 5.551 8.480 11.591
E m= 9.300 11.722 14.681
m=3 13.256 15.203 17.906

Alfvén K H BME 3.142 6.283 9.425
HAE BAE 7.025 14.050 21.074

MBI EE RATLUAGE, B AEshABR NSRRI AR L Alfvén P IELEE
HRHEN, AT AERGL X, R e [EE AR NS T 2 5 A B R 5
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MBS HTAT &, RA R AERSTEEEERNAGE va = v, MEHBIEE. K
BitE4REN, EXNEAPXAFERIFARSHEN, BE wa=w, (BEKERES
HELHE A L.

B AR AEERSRA R ERS K E. B 5 &R 14] RIS HF2
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Fig.3 The coupling resonance appears at =~ 0.328 when t = 40.392, z = 0.5,
R 9
where £, reaches peak value and 8i is relatively large
-
40 " ' ' i ] 2.5
1 20t 1
07 2—0.245 2=0245 ;
1.5 1
> OF S ]
v \/ 1.0} 3
1
-7 ] 0.5} ]
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0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
z x

Bla t=239943, 2 =05 i, o EEBIAE « =0.328 Bk, 16, A
Fig.4 The ¢ peak value appear near = = 0.328 when t = 39.943, z = 0.5, where |, | is relatively small

15 0.0
zx0(.746

_0‘5— 4

5
W7 S —1.0} ]

-5
~150 ¥ ]

=0.71
15 o P ‘ 0 . T=0.71p ]
00 02 04 0.6 08 1.0 0.0 02 04 06 08 1.0
X T

5 2t=20374,2=05f, JEAKESHITABESEINSIRR &, LRk ME R 1
Fig.5 The two resonant Ey amplitude peaks appear, one is related to the footpoint driven term and the
other is related to the coupling driven term when t = 20.374, z = 0.5
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ALFVEN WAVE AND FAST WAVE COUPLING
RESONANCE IN CORONAL LOOPS

YE Zhanyin WEI Fengsi WANG Chi FENG Xueshang LUO Qingyu
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

Complete Orthogonal Function Series Expansion (OFSE) method is generalized
and applied to make research about the time evolution coupling process of fast
and Alfvén waves in coronal loops. With the OFSE method, intrinsic angular
frequencies of coronal loop quasi-modes could be described mathematically and
the intrinsic angular frequency of torsional Alfvén waves in every magnetic field line
of coronal loops is investigated theoretically and numerically. With thé method, the
relationship between a coupling driven term and torsional Alfvén wave resonance
is analyzed. Numerical result presents wave amplitude features at the coupling
resonant place. It is found that: when the footpoint driven angular frequency is not
equal to one of quasi-mode intrinsic angular frequencies, at the resonant position
with a é profile of Alfvén wave amplitude, absolute value of radial gradient of fast
wave amplitude is very large and approximates a discontinuity, which is necessary
to dissipate fast waves. On the other hand, if the footpoint driven angular frequency
is equal to one of quasi-mode intrinsic angular frequencies, widespread small scale
structure of Alfvén wave amplitude and an approximate discontinuity at resonant
place, which are necessary to dissipate Alfvén waves, appear.
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