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SPATIAL PROFILES OF THE DD REACTION INTENSITY IN GAS DYNAMIC TRAP
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Experiments with plasma heating by 4.5 MW deuterium beams are continued in the gas dynamic trap (GDT). Study of the DD reaction intensity is a direct  experimental simulation of the neutron source, proposed in the Budker Institute of Nuclear Physics, Novosibirsk [1]. The GDT plasma consists of two components: cold “target” plasma and fast ions with the average energy 10 keV produced by the neutral beams injection. Recent upgrade of the GDT magnetic field system and increase of heating beams power  towards with optimization of the experiment scenario allowed for a noticeable growth of fast ion content and DD reaction intensity.

3.02 MeV proton flux was measured by organic scintillator with 5 mm thickness, covered by 20mkm aluminum foil. To subtract signals due to neutrons, several plasma shots were made with the scintillator surface shielded. To improve the spatial resolution, the detector was located inside the vacuum chamber in the vicinity to the plasma column. Additionally a plate collimator was mounted at the detector. Application of a Fine Mesh category photomultiplier (Hamamatsu H2611) for signal recording permitted to operate in magnetic field of several kGs. Detail description of the detector is presented in [2]. A new mount unit and collimator with enhanced angular resolution were made to allow scanning in the transverse direction.

Measured DD reaction intensity is more than 5 times greater comparing with those in previous experiments. Fusion proton flux 7105 sec-1см-2 at radius of 33 cm in the region of fast ion turning point was achieved. Experimentally measured axial profile of DD reaction intensity is close to the theoretical model on the base of two-body Coulomb scattering. Radial profile of DD reaction intensity is significantly narrower than calculated by the FIT code [3], where processes of beams capture and ion gradient drift are taken into account. The mechanism of formation of the narrow fast ion density radial profile is under investigation.
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