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Recent experiments show that the low-frequency (LF) turbulence and the associated 

anomalous cross-field plasma transport observed in various magnetic confinement systems 

(tokamaks, stellarators, tandem mirrors, etc.) exhibit rather common features, which cannot be 

appropriately described in a framework of diffusive transport model. Many research groups 

develop various gyro-kinetic codes to simulate such non-diffusive transport. On the other 

hand, our previous study has shown that the simulations based on relatively simple 

adiabatically reduced MHD-like model demonstrate rather good qualitative and quantitative 

agreement with many experiments. In particular, simulations related to turbulent dynamics in 

levitated dipole system have surprisingly demonstrated many features previously observed in 

tokamak core plasmas. Using this analogy, a relatively simple dynamic model has been 

developed to simulate turbulent convective transport in tokamak core. The model accounts 

magnetic field topology, conservation lows for density, energy, and momentum, as well as 

self-consistent coupling of turbulent fluctuations with sheared-flows. It definitely 

demonstrates tendency to form pressure profile consistency and other forms of self-

organization. It allows us to simulate regimes with fast transients and does not need in any 

empirical coefficients or scalings. The code based on the discussed dynamical model is much 

faster than the more complicated gyro-kinetic codes and can be used to simulate the turbulent 

plasma evolution at time intervals those exceed the plasma energy life-time. The model can 

be easily generalized.  

Simulations of fast central ECH switching on/off have shown fast enhancement/decrease of 

heat flux without an appreciable change of relative pressure gradient that agrees with 

experimental results obtained in T-10 and other tokamaks. A fast decrease of heat flux in the 

core plasma region to the neoclassical value was obtained in a scenario when a significant part 

(40-90%) of ECH power was switched over closer to the plasma edge. This agrees with 

experimental results from tokamak ASDEX. Simulations of non-local response of heat flux in 

the aria q >1 to sawtooth oscillations have demonstrated almost double enhancement of heat 

flux in the aria q >1 for a time interval about 1ms after each sawtooth slump of central 

pressure. Turbulence quickly restores the self-consistent pressure profile in the aria q >1 after 

the each heat flux burst.  


