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An application of liquid lithium as a renewed plasma facing material for a tokamak - reactor has a number of potential advantages in comparison with other materials and, probably, will help to solve the important problem of a considerable increase of an operational resource of a divertor plates without essential increasing Zeff of a plasma column. However, the use of liquid lithium puts some other problems: 1) mechanical stability of liquid lithium films, 2) ion sputtering and evaporation (thermal emission) of lithium, 3) thermal stability of the lithium film, 4) accumulation of lithium in plasma column, 5) lithium deposition on the surface of vacuum chamber, 6) modification of getter properties of a surface (gas recycling decrease). Capillary-pore systems (CPS) with lithium have been offer as a plasma facing material for divertor plates as method of solving the problem of liquid lithium films stability. During 1998-2001 years tests of liquid lithium films stability have been perform and tokamak plasma interaction processes with CPS rail lithium limiter has been study on T-11M tokamak. Near 2000 experimental shots were carried out with hydrogen, deuterium and helium for the following parameters of tokamak discharge: Ip ( 90 kA, (t ( 0.1s. Thermal load on limiter contact surface had a magnitude ~10 MW/m2 in normal discharges and achieved 100(200 MW/m2 at the moment of disruption instability. The paper contains data of two experimental cycles of the research on lithium T-11M program. We consider the experimental data on limiter erosion, getter effects and modifications of CPS properties under tokamak plasma conditions. 

An ability of capillary forces to confine the liquid lithium in porous structure under the JxB forces due to MHD events was demonstrated in the first experiments on the T-11M tokamak in 1998-2001 with lithium capillary-porous system (CPS) used as a liquid metal limiter. However, these experiments were done in transient thermal mode of limiter operation due to large thickness of Li layer and short duration of plasma discharges in the T-11M (less than 0.1s). The modern tokamaks have much longer plasma shots. Therefore, our next step is the development and testing of a new limiter version with a cooled thin lithium CPS coating, and the study of quasi-stationary thermal mode. The ohmic mode was used in T-11M (Ip=80kA, q=3.2(4.1) with shot duration up to 0.3s ((E(3(10ms) for last experiments. A saturation of the limiter surface temperature on 300(650 0C level at constant ohmic heating power was observed by IR radiometer watching the limiter surface. We studied the temporal evolution of the surface temperature of CPS coating during discharge at different initial limiter temperatures up to 400 0C. The lithium flux into the plasma from the limiter surface with temperature up to 700 0C was measured by visual spectroscopy diagnostics. It clearly depends on the surface temperature and compliant with known physical model of ion sputtering and thermal evaporation. We have not observed any abnormal liquid lithium erosion. The data agree with the results of earlier experiments on the T-11M. The value ~10% of lithium content in the core of deuterium plasma was estimated from Zeff measurements. The surface radiative stratum mode was observed from the profile of UV emission, measured by AXUV array, radiating up to 70 % of total energy losses. The ELM activity was found in a mode with high lithium flux. This ELM looks like a saw-tooth oscillations of the limiter surface temperature with period ~15ms and ~3ms energy deposition time. This ELMs was localised in outer plasma region by the AXUV array data.

Experiments in the T-11M shown, that lithium CPS are compatible with tokamak plasma and their application may give an approach to solution of the problem of renewed divertor surface and the first wall of the tokamak chamber. The following stage of lithium CPS should be their tests as a limiter structure and divertor plate under durable discharge conditions (1sec and more) in order to test a heat removal from lithium CPS. It is possible in the T-10, FTU, DIIID and in other relevant tokamaks.

