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It is well-known that the use of lithium as plasma facing material in tokamaks has a strong
positive effect on the characteristics of the plasma discharge. Firstly, the introduction of lithium to
the edge plasma leads to the decrease in the content of low Z impurities. In addition, it prevents the
penetration of high Z impurities into the core plasma, which results in the decrease the effective
charge of the plasma and the increase the electron temperature [1].

As was proposed earlier [2], it is used the creation of a closed lithium circulation loop in the SOL
(scrape-off layer) region for the intrachamber elements protection. Lithium emitters are used for
lithium injection into the SOL plasma, and lithium collectors are used for its collection from the
SOL and return transportation to the emitter. In the situation of a quasi-stationary discharge it is
proposed to use a simplified semi-closed lithium circulation loop. It is necessary to remove captured
lithium from the collector with simultaneous refilling of the emitter to the initial level between
discharges. The number of such cycles of the "lithium removal — lithium refilling" have to decrease
due to the effect of the appearance of "secondary"” collector-emitters [3] in the shadow of the main
lithium emitter. Such "secondary" collectors are capable of gradually accumulating of the lithium
incoming from the plasma with following increasing return flow to the plasma. Thus, the lithium
injection from the main emitter is decreased. As a result, equilibrium occurs when the emission of
lithium from the main emitter and the removal of "excess lithium™ from the collector reach a
minimum level. Consequently, it is need to control the level of lithium emitted to the plasma from
both the emitter and the collector in order to reduce the total lithium content in the discharge
chamber of a quasi-stationary tokamak and prevent its accumulation.

The possibility of the lithium level control in the chamber of the T-11M tokamak and the
possibility of lithium flows control by applying potentials of different polarities to the intrachamber
elements relative to the walls of the discharge chamber were investigated in the paper. The voltage
applied to the emitter and the collector.

It has been shown that applying a negative potential to the collector relative to the walls leads to
the increase in lithium collection by at least 1.5 times compared to the case when a positive voltage
was applied to it or the collector was shorted to the chamber.

The positive voltage supply to the emitter increases the flow of lithium to the edge plasma.
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