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The aim of the study was the impact of nitrogen/neon injection on the shielding of 

tungsten under heat loads by a high-energy hydrogen plasma flow. The obtained data can be of 

interest in solving such a problem as a dissipative divertor for ITER. The plasma flows were 

produced by the pulsed electrodynamic plasma gun at the MKT facility and transported to the 

tungsten target in the longitudinal magnetic field of up to 2 T. Varying the flow velocity of 

(4-6)×10
7
 cm∙s

-1
, the plasma ion density of (2-4)×10

15
 cm

-3
, and the magnetic field in front of 

the target, it was possible the heat load on the tungsten of 40÷400 J·cm
-2

. A supersonic plane 

gas jet was directed along with the target front surface at 1 cm or 5 cm distances from it. The 

density of the gas reached 10
17

cm
-3

 with a jet cross-section of ≈ 2×10 cm
2
. 

A transmission grating spectrometer was used for recording emission in the 1÷70 nm 

spectral range with spatial and temporal resolution. For both jet gases spectra contain lines 

(emitted by Li- and He-like ions for the case of nitrogen, and B- and Be-like for neon) ratios of 

which correspond to the temperatures of 30-40 eV. However, in spectra of neon quite intensive 

lines arise due to transitions in Li-like ions were observed, which indicates even higher 

70-100 eV temperatures. Such an effect can be evidence of the presence in the investigated 

plasma of two regions along the line of sight, central and peripheral, with different parameters. 

In addition to the diagnostics listed above, a set of thermocouples mounted on the 

backside of the target was used to record the energy absorbed by tungsten during the plasma 

load. It was found that the specific spectrum of tungsten, usually observed under the direct 

action of the hydrogen plasma flow on the tungsten target, is not observed in the case of the gas 

injection. Simulation of the tungsten heating showed that the energy absorbed by the target in 

the presence of a gas curtain is not enough to heat the tungsten to the boiling point during the 

time of exposure to the plasma flow. 
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