
 52
th

 International Conference on Plasma Physics and CF, March  17 – 21, 2025, Zvenigorod 

 

 1 

DOI: 10.34854/ICPAF.52.2025.1.1.066 
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In the T-15MD tokamak, one of the primary methods for auxiliary heating and non-inductive 
current drive to achieve quasi-stationary stable operation with improved plasma confinement is 
electron cyclotron (EC) resonance heating and EC current drive [1]. The selection and optimization 
of EC heating system parameters for various stages of the T-15MD tokamak operation have been 
thoroughly reviewed in studies [2-6]. The first experiments on the T-15MD tokamak during the 
autumn-winter campaign of 2023 [7] were conducted using a gyrotron with a frequency of 
82.6 GHz for heating at the second harmonic of the extraordinary wave mode with wave injection 
from the low magnetic field side. EC power was used to create a plasma discharge (as a result of 
pre-ionization of the working gas) and subsequent heating. 

The interaction between the electron cyclotron wave and the plasma at the initial stage of the 
discharge can be complicated due to several effects: incomplete single-pass absorption of EC 
radiation and the resulting multiple reflections of radiation from the walls of the vacuum chamber 
[8], deviation of the electron velocity distribution function from the Maxwellian, leading to a 
nonlinear dependence of wave absorption on the input power [9], radial transport of fast electrons as 
a possible cause of the increased spatial width of the generated current density profile [10], [11]. 

This work focuses on the analysis of experimental data on EC heating and EC current drive in 
the T-15MD tokamak. The fraction of absorbed power in these experiments can be estimated from 
bolometric system measurements, while numerical modeling is necessary to evaluate the profile of 
the non-inductive current. The results of calculations for EC heating and EC current drive in T-
15MD using the GENRAY code [12] are presented. 
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