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Abstract 
A new numerical scheme to evaluate neoclassical toroidal viscosity (NTV) in tokamak 

configuration with small perturbation field is presented. NTV has recently been paid much 

attention in tokamak experiments, since it relates to topical issues of controlling 

edge-localized-modes by perturbation field coils [1, 2]. To investigate the toroidal rotation 

damping by NTV, quantitatively reliable method to evaluate the viscosity caused by the 

perturbed field is required. We apply a f Monte-Carlo neoclassical transport code 

FORTEC-3D [3] to address this issue. The pressure anisotropy and NTV Pe   are 

evaluated by numerically solving the drift-kinetic equation for f , which represents the 

deviation of plasma distribution function from local Maxwellian. Main advantages of 

FORTEC-3D code compared with analytic formulae of neoclassical viscosity are : (i) accurate 

guiding-center motion including finite radial drift and BE drift in perturbed magnetic field 

is considered,  (ii) contributions to viscosity from both trapped and untrapped particles are 

taken into account, (iii) collision operator which strictly conserves momentum and energy is 

adopted, and (iv) it is applicable to wide range of collisionality regime.  

As a first application of the numerical method, some benchmark results of NTV calculation 

will be shown in the presentation. The numerical scheme is verified in a LHD plasma case by 

comparing neoclassical radial flux calculated in two ways. One is from radial drift velocity 

  fvdD  )(3 dv , and the other way is from toroidal and poloidal viscosities, 
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  where TV  and PV  are radial fluxes driven by toroidal and poloidal 

viscosities. We found very good agreement of NC  and D .  

We also test the simulation in a simple tokamak configuration with small perturbation field, 

which is modeled as .)/)(cos(/
, ,0  
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modes and strength, radial electric field, and the plasma collisionality, we check the basic 

dependency of NTV on such parameters,  20/ BBTV   for example. Comparisons with an 

analytic solution of NTV [4] will also be presented.  
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