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The Ion Temperature Gradient (ITG) mode is known to play a crucial role in the ion en-

ergy transport in tokamaks. Additionally, ITG-driven turbulence is likely the main source for

zonal flows and Geodesic Acoustic Mode (GAM) fluctuations, which are ubiquitously present

in tokamaks. A number of kinetic [1, 2] and fluid [3–7] models describing ITG modes have

been studied in the literature. Fluid models provide good physics insight into the instability

mechanism and are useful for nonlinear numerical modeling. We present a two-fluid model of

the toroidal ITG mode, which incorporates the ion inertial (polarization) and gyroviscous drifts

into the energy equation at the same order as in the density evolution. This procedure involves

the gyroviscous cancellation in both the energy and density equations, which allows the model

to provide a consistent description of the ion Finite Larmour Radius (FLR) effects in both equa-

tions. The model is asymptically correct in the limit of small but finite ion FLR, k2
⊥ρ2

i < 1,

and provides a qualitatively correct description in the limit of large ion FLR, k2
⊥ρ2

i > 1. The

predictions of this model are compared with previous results [5–7] in the local limit. The model

is then reformulated into a form suitable for the JOREK code in order to study the global mode

structure in realistic tokamak geometry, accounting for all equilibrium profile effects.
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