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The report presents an analysis of plasma heating by high-energy atomic beams at the Globus-

M2 [1, 2] spherical tokamak with a major radius R=0.36 m, a minor radius a=0.24 m and plasma 

elongation  κ ~ 1.8. Two injectors [3] were used, with the particle energies             keV and 

          keV and the total output power               in atomic beams. Discharges with 

the toroidal magnetic field up to 0.9 T and the plasma current up to 0.4 MA were studied in a wide 

range of plasma density from 2  10
19

  to 10
20

 m⁻³.  

The spatial distribution of electron temperature and density was measured by Thomson 

scattering diagnostics of laser radiation. The spatial distribution of ion temperature was measured 

by charge exchange spectroscopy diagnostics. Neutral particle analyzer provided information on the 

plasma isotopic composition. The effective charge was measured by bremsstrahlung diagnostics. 

The additional heating power assimilated by the plasma particles was determined using the 

NUBEAM [4] code. The ASTRA [5] code was used to calculate the transport coefficients from the 

experiment data.  

The highest electron (1.7 keV) and ion (4 keV) temperatures were achieved [6], when deuterium 

was injected into a deuterium plasma with a moderate density of           
        . In higher 

density, the ion and electron temperatures are compared to 1.0-1.5 keV. Analysis of the plasma 

energy balance at different absorbed heating power, plasma density, and isotopic composition of the 

injected beams was performed. A comparison of the energy confinement time   , electron    and 

ion    heat diffusivity coefficients at different values of operating parameters is presented. 

The work was performed at the Spherical Tokamak Globus-M research facility, which is part of 

the Federal Center for Collective Use "Materials Science and Diagnostics in Advanced 

Technologies". Plasma heating experiments were carried out with the support of project FFUG-

2021-0001. Measurements of plasma discharge parameters were carried out with the support of 

project FFUG-2024-0028. Modeling of the plasma energy balance using ASTRA and NUBEAM 

codes, as well as analysis of plasma thermal insulation were carried out with the financial support of 

the Russian Science Foundation, project No. 24-12-00162. 
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