39th international conference on plasma physics and CF, February  6 – 10, 2012, Zvenigorod.



A plasma neutron source based on the gasdynamic trap 
for nuclear energy applications

A.V. Anikeev1,2, P.A. Bagryansky1,2, S.A. Brednikhin2,3, S.I. Lezhnin2,3, V.V. Prikhodko1,2, S.A. Frolov3, D.V. Yurov1,2
1Budker Institute of Nuclear Physics SB RAS, Novosibirsk, Russia 
2Novosibirsk State University, Novosibirsk, Russia
3Nuclear Safety Institute RAS, Novosibirsk, Russia

For a number of years the Budker Institute of Nuclear Physics SB RAS in collaboration with the Russian and foreign organizations develop the project of 14 MeV neutron source, which can be used for fusion material studies and for other application [1,2]. The projected neutron source of plasma type is based on the plasma Gas Dynamic Trap, which is a special magnetic mirror system for plasma confinement [3].

Resent experiments at GDT facility in Budker INP, Novosibirsk have demonstrated a suppression of the longitudinal plasma losses, low transverse transport and stable confinement of anisotropic plasma with high beta up to 0.5 in axisymmetric magnetic field. These experimental results allow us to optimize the project of the GDT neutron source and extend it to new nuclear energy application as a minor actinides burning, subcritical fission reactors, nuclear fuel breeding, and etc. 
In addition to research at the experimental facility of the Budker Institute an Integrated Transport Code System is under development in collaboration with the Forschungszentrum Rossendorf. It is to calculate the relevant physical effects connected with the target plasma, fast ions, neutral gas and the neutrons appearing inside the central cell of the device. During the last year several transport codes have been developed and applied for computational studies in parallel to the experimental research. The model contains a Monte-Carlo module for the determination of linear neutron emission intensity along the machine axis. Fuel blanket characteristics calculation was implemented by means of a static Monte-Carlo code NMC, developed in collaboration with NSI RAS.

Presented work aims at exposing the potential of the GDT-based neutron source as driver in sub-critical reactors dedicated to different nuclear energy applications.
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