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A global full- f gyrokinetic simulations, in which the total particle distribution function f is

solved based on the first principles without a scale separation, are recognized as powerful tools

to study the turbulent and neoclassical transport in magnetically confined plasmas. However,

most of the existing global full- f simulations have been applied exclusively to axisymmetric

tokamak plasmas. Only recently, Cole et al. has performed the global gyrokinetic simulations

for the linear ion temperature gradient (ITG) turbulence in stellarator plasmas using a δ f model

of the global full- f gyrokinetic code, XGC-S [1].

Recently, we have extended a global full- f gyrokinetic Eulerian simulation code, GT5D [2],

to stellarator plasmas. Since GT5D uses the non-dissipative conservative finite difference scheme,

the numerical conservation of the particle number and the energy, which is essential for the long-

time full- f simulations, is guaranteed. On the other hand, the non-dissipative conservative finite

difference scheme of GT5D requires us to use the magnetic field BBB which satisfies the solenoidal

condition of ∇ ·BBB = 0 in a whole simulation domain. In order to meet this condition, GT5D use

the three-dimensional magnetic field given by the so-called Dommaschk potential V [3], where

the scalar potential V is determined so as to satisfy ∇2V = 0 with the vacuum magnetic field

BBB = ∇V .

In the presentation, we present the first numerical verification of the extended stellarator ver-

sion of GT5D for the linear ITG turbulence. A Dommaschk-type model stellarator equilibrium

with the field period N = 5 and the large aspect ratio A ' 17 is used as an initial benchmark

case. The numerical results of the linear ITG simulations of GT5D including the linear growth

rate and the frequency dependence on the wavenumber, the linear mode structure and the eigen-

function are compared to a local δ f gyrokinetic simulation code, GKV [4].
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