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GENERALIZATION OF TRUBNIKOV FORMULA FOR Electron Cyclotron TOTAL POWER LOSS In Tokamak-Reactors
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Electron cyclotron radiation (ECR) can significantly influence the local energy balance in the central part of the plasma column in the steady-state regimes of tokamak-reactor operation. The necessity to model such regimes with the fast transport codes requires parameterization of the ECR total (i.e. volume-integrated) power loss, 
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Here we propose a new formula for 
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, which fits the numerical results from the code CYNEQ [1,2] for a wide range of Te profiles (for profiles with a pedestal, with an accuracy less than ~25%) and gives a simplest extension of the Trubnikov’s formula [3], suggested for homogeneous profiles of electron density, ne, and temperature, Te, to the case of inhomogeneous ne and Te profiles, expected for fusion reactor-grade tokamaks, including ITER and DEMO: 
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where the effective temperature 
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 differs from the volume-averaged temperature, while effective density coincides with the volume-averaged density,
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In Eq. (1), the density is in 1020 m-3, temperature, in keV; 
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 is plasma volume; major, R, and effective minor radius, allowing for elongation k, aeff=a((k)1/2, are in meters; magnetic field on axis, B0, in Tesla. 
As distinct from the most successful analytic formulae for inhomogeneous plasmas in tokamaks - namely, formulae in [4,5], formula (1) does not assume analytic representation of Te and ne profiles or a fitting of actual Te and ne profiles with the profiles from the class considered in [4,5]. 
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