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GDT is a fully axisymmetric linear magnetic device aimed at nuclear fusion 

applications. In the standard regime of operation, GDT plasma consists of two components. 

First one is the bulk plasma serving as a target for NBI. This component is confined in the 

gas-dynamic regime and has an isotropic equilibrium velocity distribution due to a high 

collision frequency. The second plasma component consists of fast ions produced as a result 

of oblique injection of hydrogen or deuterium atomic beams into the bulk plasma. The fast 

ions are confined in the adiabatic regime which means that their movement is governed by 

conservation of energy and magnetic moment and has an anisotropic distribution function. 

Fast ion distribution over pitch angles becomes the main factor determining fusion efciency, 

e.g., the neutron yield and the locality of a neutron source.  Problem of measuring the energy 

and pitch angle distribution function of fast ions in GDT becomes one of the primary ones. In 

particular, a direct measurement of the distribution function is necessary to clarify existing 

ideas about the adiabatic nature of fast ion confinement, about the influence on their 

distribution function of MHD instabilities, electromagnetic instabilities in the ion-cyclotron 

range, a radial electric field and Coulomb collisions in the new (just achieved for open traps) 

range of plasma parameters [1].  

In this presentation, we propose a collective Thomson scattering (CTS) diagnostic as a 

tool for fast ion measurements in the GDT. The diagnostic utilizes 54.5 GHz gyrotron (one of 

two avaivable the ECRH gyrotrons) as a source of probe radiation and is aimed at 

reconstruction of distributions over transverse and longitudinal velocities of NBI- driven ions 

in the plasma core. Here we present a feasibility study of this concept showing a possibility to 

receive a strong CTS signal of hundreds eVs for a wide range of GDT parameters [2]. 
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