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Fast Frequency Sweeping Mode observed in the
JT-60U plasma

[ T O B A S R R B R S R I
| | Y 1

. E36379
_ 60t
=
g ) K. Shinohara et al., Nucl.
5401 Fusion 41, 603 (2001).

Frequency sweeping takes place
4180'\190 both upwards and downwards
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Figure 7. (a) Time traces of the frequency spectrum of
magnetic fluctuations during fast FS modes. (b) Time
trace of a filtered magnetic probe signal by using a
numerical band pass filter with a band frequency of

30~60 kHz.




g-profile and shear Alfvén continuous spectra
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Effects of Fast Ions to MH I

1
pavjﬂov-VV = (—VxB-j)xB—-Vp
Ho

i /(vﬁ+v3fd3v)+V><M

1 Lo
= Jail + 5 (PajV x b = PauVIn B x b) +V x (D)

[Todo and Sato, Phys. Plasmas 5, 1321 (1998)]
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Initial condition I

. Ry=34m,a=1.0m
B=12T

DD plasma
n.=1.6 10 m-
Alfven velocity 4.6 10° m/s

Injection velocity energy 5.75 10° m/s

N S A D

Injection energy 346 keV
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> Energetic Particle mode (EPM)




g-profile and shear Alfvén continuous spectra
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g-profile and shear Alfvén continuous spectra
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A toroidal Alfven eigenmode is found with Fokker-
Planck-MHD [Todo et al. Nucl. Fusion 41, 1153 (2001)]
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Mode number m=2,3/n=1

Frequency 51kHz

(Central frequency in the experiment: ~50kHz)




MHD
TAE A
Y. Todo et al., Nucl. Fusion 41,
1153 (2001)]
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Equations of motion I

ViA+ X
d—X=V)Lb+VE+mf d+ )2,
dt 2qg,ByR,

2 3
VD) p s Yoy,
dt 2B.R, %

3 2
dh_(A=%) . V( MbR,

dt  2BR, ° 2R

A=A (1-2v,AD=[(1- X, )2v,At]"*

new

[A. H. Boozer and G. Kuo-Petravic, Phys. Fluids 24, 851 (1981).]




Electromagnetic Field

D (Rp,2)= Xz(pm(r)sin(n(p + mU - wt),

D (Rp,2)= YE(pm(r)cos(n(p +mU—owt),
= +P
A (R@.2)= X Y a,, (r)sin(ng +m9 - wt),

AL (Rp,z)= YE a,, (rycos(ng + md — wt),

m
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E,=-V,®
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Time Evolution of the Mode I

1 1
Wi = < Bf(c) + > Ef(c)>
2u, 2u,V,

Similar to H.L.Berk, B.N.Breizman, and M.S.Pekker,
Nucl. Fusion 35, 1713 (199)).




Time evolution with y,=0
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v =7.2 103 s71, the amplitude oscillation takes
place after the saturation.




Time evolution with y,=2 10° s°! I
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The amplitude grows once and later damps
gradually.




Time evolution with y;= 6 10° s-!
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Frequency evolution with y;= 6 10° s°1 I
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Frequency sweeping
takes place by 4kHz
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