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Plasma accelerators are currently successfully used for problems of controlled thermonuclear fusion. The plasma jet is actively used for discharge initiation  and fueling to devices with plasma magnetic confinement as well as for conditions simulation of plasma interaction with the first wall materials [1, 2]. At present, gas injection into plasma is also actively used to solve various problems. Thus, helium injection into hydrogen or deuterium  plasma is actively used for diagnostic purposes in experiments on FT-2, COMPASS, MAST, DIII-D, TEXTOR, MST, JET, ASDEX-U, JT-60, etc. tokamaks and TJ-II, LHD stellarators [3-5]. In these experiments the gas flow velocity is limited and close to the speed of sound (~1 km/s). For deeper plasma probing there is a need to increase this speed. To this end, this paper proposes a method for generating a helium jet stream moving at a speed of more than 50 km/s. The method consisted in dense and cold plasma jet  transforming  into gas flow. For this purpose the plasma was passed through a 1.125 m long channel, in which as it moved it almost completely recombined. Thus, gas flow was formed at the channel outlet, the velocity of which was close to that of the plasma flow. 
The studies were carried out on test bench, which is a set of diagnostics and vacuum chamber with volume of 2.5 m3 with shutter through which it was possible to connect various types of plasma sources. The jet could flow freely into the chamber. The coaxial plasma accelerator was powered from a 160-μF storage capacitor with electrode voltage up to 5 kV. Jet density and velocity at outlet reached 1016 cm-3 and 100 km/s, respectively. Along plasma jet motion coaxially with the accelerator, there were various variants of long channels in which the plasma could recombine and transform into neutral gas flow moving at a speed of several tens of kilometers per second. 
The paper presents results of neutral helium flow formation   using plasma accelerator and long recombination tube. In the course of the research, conditions were found under which neutral helium jet emerged from duct at speed of 50-60 km/s. 
[bookmark: _GoBack]The work was carried out on a Unique Scientific Installation "Spherical Tokamak Globus-M", which is part of the Federal Center for Collective Use "Materials Science and Diagnostics in Advanced Technologies", within the framework of the state assignment of the Ioffe Institute of Physics and Technology (topics 0034-2021-0001 and 0040-2019-0023); supported by the Ministry of Science and Higher Education of the Russian Federation within the state assignment in the field of sciences according to project No. 0784-2020-0020. 
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