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Parallel Processing by PC Cluster

� Distributed memory systemiFortran77 + MPI libraryj

� Dependence of elapsed time on the number of processors

Radial mesh NRmax = 50, Poloidal mode N�max = 8, Toroidal mode N�max = 4
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Analysis of ICRF Waves in Tokamaks

JT-60 plasma parameters

� ICRF Minority Ion Heating
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Typical Poloidal Pro�le (Cold Plasma Model)

LHD (B0 = 3:75T, R0 = 3:9m) Experiment: B0 = 2:75T! f = 36:7MHz

f = 50MHz, ne0 = 1019m�3, nH=ne = 0:05, Nrmax = 100, N�max = 16, N�max = 4

φ = 0° φ = 9° φ = 18° φ = 27°Im Eθ
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Frequency Dependence (Cold Plasma Model)

LHD (B0 = 3:75T, R0 = 3:9m) ne0 = 1019m�3, nH=ne = 0:05,

Pabs
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Frequency Dependence (Cold Plasma Model)

LHD (B0 = 3:75T, R0 = 3:9m) ne0 = 1019m�3, nH=ne = 0:05,

Pabs(�)
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Typical Poloidal Pro�le

� LHD (B0 = 3:75T, R0 = 3:9m)

f = 50MHz, ne0 = 5� 1019m�3, nH=ne = 0:05

Nrmax = 100, N�max = 16, N�max = 4

ϕ = 9 oϕ = 0 o ϕ = 27 oϕ = 18 o

Im E θ

P H



Frequency Dependence of Power Deposition Pro�le

� LHD (B0 = 3:75T, R0 = 3:9m), ne0 = 5� 1019m�3, nH=ne = 0:05
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Radial Pro�le of Pabs

� LHD (B0 = 3:75T, R0 = 3:9m), ne0 = 5� 1019m�3, nH=ne = 0:05

44 MHz 47 MHz 50 MHz 53 MHz



Alfv�en Eigenmodes in Toroidal Helical Plasmas

� GAE: single n, single m

On axis or reversed shear

� TAE: single n, multi m

Poloidal mode coupling (m;m + `)

kk =

`
2qR
; q = �

m+� =2

n

� HAE: multi n, multi m

Toloidal mode coupling (n; n +Nhk)

kk =
` +Nhkq

2qR

; q = �

m+� =2

n +Nhk=2

How to �nd an eigenmode

Maximize the wave amplitude

for �xed amplitude excitation

by changing the complex wave frequency

Example of GAE in LHD

Localized near the axis

where q � 2
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