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The Gyrokinetic Vlasov equation describes the evolution of the distribution function in 
phase space where kinetic effects play an important role. It has been extensively incorporated 
to modern plasma simulations in order to study various linear and nonlinear plasma dynamics. 
Contrary to the particle approach such as Particle-In-Cell (PIC) method, the Vlasov approach 
needs a large amount of computer resource due to the discretization of the phase space, but is 
superior in reducing numerical noise. Furthermore, it is easier to introduce dissipations such 
as collision and also source/sink terms which are important in the study of long time scale 
plasma dynamics as an open system. 

Here, we have advanced a conservative form of the interpolated differential operator 
(IDO-CF) scheme [1] to solve the Vlasov-Poisson equation system, which has been 
developed in CFD. The method is an extended counterpart of the IDO scheme which is 
improved in keeping the conservation properties more rigorously. We have first investigated 
the conservation properties of the scheme such as the L-1 norm, total energy and entropy 
through numerical tests of the nonlinear Landau damping and two-stream instability by 
solving 2-dimentional (2-D) Vlasov-Poisson equation. It is found that the IDO-CF scheme 
generally shows an excellent numerical stability with a high accuracy in keeping the L-1 norm 
and total energy over many bounce periods of trapped particles. On the other hand, a certain 
amount of errors in the entropy are observed in all schemes, which is inevitable in the original 
Vlasov simulation. Then, we have developed a 4-D gyrokinetic full-f Vlasov code (3-D in 
configuration space and 1-D in velocity one) based on the IDO-CF scheme and tested it in the 
simulation of slab Ion Temperature Gradient (ITG) driven turbulence [2]. It is found that the 
scheme keeps the good conservation properties of the L-1 norm and the energy without 
serious numerical instability. The present scheme can be straightforwardly extended to the 
simulations with dissipation and also source/sink terms, since the scheme is based on Eulerian 
approach. 
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