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A localized discharge supported by terahertz (THz) radiation in a noble gas stream seems quite promising for use as a point-like source of soft x-ray (extreme ultraviolet) radiation required for high-resolution projection lithography [1, 2]. This is due to the fact that the range of plasma densities corresponding to the optimal absorption of THz radiation is also the optimum transparency range for soft x-ray radiation with a wavelength of ~ 10 nm [3, 4]. 
To support the discharge, high-power radiation is required [5]. The most reliable of the existing sources of high-power THz radiation is a free-electron laser (FEL). However, the high density of the supported discharge and the extremely short (~ 100 ps) FEL pulse make it difficult to diagnose the internal spatial structure of the discharge and its evolution in time. As a result of this, the development of a theoretical model of such discharges is of great importance, as this makes it possible to restore the necessary parameters of the discharge from the averaged characteristics available for measurement, to study the possibilities of optimization of experiments.
The paper presents a model of breakdown and maintaining of a discharge in an inhomogeneous gas stream by a sequence of pulses of high-power THz radiation. The issues of localization of the discharge, plasma decay processes between pulses, achievable ionization degrees, and radiation of discharge ions are discussed.
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