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The mirror device Gas Dynamic Trap (GDT) in Budker Institute of Nuclear Physics, Novosibirsk is proposed as a fusion neutron source to test and validate inner wall components of ITER and future thermonuclear fusion reactors [1]. Relative to previous magnetic mirror neutron sources, the GDT facility uses simpler axisymmetric magnets and consumes less tritium providing about 2MW/m2 neutron flux. Recent results with high β=0.6 obtained in regime with 5 MW deuterium neutral beam injection (NBI) provide a firm basis for extrapolating to a fusion relevant high-flux neutron source [2]. Another important application of the GDT neutron source is nuclear waste processing based on fusion driven burning of minor actinides [3].

In this report we discuss physics and design of a new system for electron cyclotron resonance heating (ECRH) presently under construction for the GDT device which is aimed at increasing the bulk electron temperature in the trap volume and in the long run the efficiency of the neutron source. ECRH system discussed in the report based on two 450 kW / 54.5 GHz gyrotrons has a pulse duration longer than the typical NBI-driven discharge (about 5 ms). Evident and attractive feature of ECRH is direct power transfer into the electron component which may be comparable to the power transmitted to electrons due to the ion slowing-down (1.5 MW). Power balance analysis shows that the auxiliary ECRH can provide essential enhancement of electron temperature: up to 350 eV (in case of full absorption) instead of 200 eV achieved in present-day experiments with 5 MW NBI heating. According the results of detailed analysis, GDT based neutron source with the temperature of electrons > 300 eV became attractive enough as driver for subcritical fission reactors  in comparison with the accelerator based systems. The work is supported by Russian Ministry for Education and Science, grant No. 11.G34.31.0033.
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