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rate of plasma cooling by radiation of the impurities and plasma resistance due to impurities, 
entering plasma after thermal quench. Thus the substitution of Fe and C with Li should 
increase the current quench time, or, even eliminate it. Unfortunately, from one hand, in 
present T-10 experiment ¾ of the wall was not covered, which makes experiment more 
uncertain and, from other hand, such comparison needs a large statistic and well defined 
conditions, because the characteristics of each disruption may be rather individual. So the 
detailed investigations will be done in future experiments. Nevertheless, some preliminary 
comparison was done. The disruption without Li occurred earlier at lower density. In both 
cases the time sequence includes several pre-disruptions and the final disruption with the 
current quench. The first pre-disruption without Li caused significant current drop, while in 
Li case the drop didn’t appeare. The jumps of the radiation losses, measured with AXUV in 
pre-disruptions were much lower with Li. The time of the current quench was less with 
lithium in particular shot, but this phenomena should be investigated with more statistics in 
future experiments.  

 Spectroscopic measurements of lithium lines LiI, LiII and LiIII point out the high 
screening of Li ionization influx by SOL. The estimated relative ratio of the ionization flux 
from Li0 to Li+1, from Li+1 to Li+2 and from Li+2 to Li+3 were estimated as 1, 0.01 and 
0.0001 respectively. So high screening efficiency may be connected with the low ionization 
potential of neutral Li and, possibly, with some special transport process. Very important 
additional information was obtained by the analysis of the TV inspection of the chamber 
after the experiments. The distinct shadows of the deposited Li were observed on the surface 
of the rail limiter, shown on the left photo of Fig. 7. These shadows aroused due to the 
screening of the rail limiter by circular one along the magnetic field lines. This fact 
unambiguously proved that the evaporated on the limiter Li was spattered by plasma and 
redeposited back along the magnetic field lines. These three observations: the slow Li 
migration along the torus (no Li in port D and C with TV inspection); deposited Li shadow 
on the rail limiter and strong decrease ionization fluxes from LiI to LiIII confirm dramatic 
screening effect of the limiters. This feature may be very important for the future reactor Li 
perspective, because it may radiate significant power near separatrix and SOL regions. The 
lithium radial distribution will be the topic of the future experiments with the CHERS 
diagnostic.  

The chemical transformations were observed after the vacuum chamber opening to 
atmosphere. The dark blue color of the lithium element and the port walls was observed after 
10 minutes. The X-ray spectrum (EPMA) (Fig.7 right top panel), showed the dominant 
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Figure 7. Left photo: the Li shadow on the rail limiter; middle photo: the grain of white Li 
powder; right panels: SXR spectra for the dark blue (top) and white (bottom) Li stage. 
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oxygen line. Carbon was 10 times less and nitrogen was absent. One may conclude that at 
this stage lithium oxide is formed. After two weeks the color became white. The example of 
the white grain of the Li cover is shown in the middle of Fig. 7. The highly porous structure 
can be seen. The X-ray spectrum, showed also in this case the dominant oxygen line, but the 
carbon concentration increased and reached 1/3 of the oxygen one (Figure. 7 right bottom). 
The nitrogen was not observed again. As the ratio of 1/3 is characteristic for Li2(CO3) we 
can suppose its formation as the final substance (the lithium can’t be detected due to 
wavelength limitation of the used EPMA system).  

The inspection of the T-10 chamber with the TV camera after the campaign 2008 
revealed the white cover of the walls and limiter in the port “A”, where evaporation was 
occurred. Such cover was not seen in ports “D” and “C”, 900 and 1800 away toroidally 
respectively. These observations support low rate of Li migration along the chamber.   
 The special attention was paid to the process of chamber conditioning after long 
exposure of the Li coated chamber to atmosphere. The time for conditioning of the chamber 
was not longer then before lithium. Thus it is possible to conclude that the presence of Li in 
Li2(CO3) form did not cause additional difficulties with the chamber conditioning.          

The T-10 Li-experiment didn’t show any problems for ECRH system (the full power 
2 MW). The degradation of the spectroscopy quartz windows transmission was not observed.  
 It is possible to conclude that the T-10 experiments support the results of previous 
experiments with respect to decrease of recycling and plasma purification. T-10 experiments 
reveal the volume absorption of the films up to 1 µ and low rate of lithium migration along 
the chamber. The plasma characteristics strongly depended on limiter condition with respect 
to saturation with deuterium. The He glow discharge appeared to have low efficiency to 
recover the lithium in its volume. Lithium gettering was more efficient in decrease of the 
high Z materials, then carbon. Lithium application leads to some decrease of the electron 
temperature and slight spreading of the density. In spite of the decrease of the temperature 
the energy confinement time was increased, especially at the highest densities, due to the 
decrease of the loop voltage.  Lithium increased the maximal density, but the high gas influx 
needs gas spreading over the vessel. There were no any problems with the chamber 
conditioning, reliable work of high power gyrotrons and transmission of the spectroscopic 
windows.  

The work was carried out under financial support of the Nuclear Science and 
Technology department of RosAtom RF, INTAS 1000008-8046 and NWO-RFBR Grant 
047.016.015. 
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