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A localized discharge supported by terahertz (THz) radiation in a noble gas seems promising

for use as a point-like source of extreme ultraviolet (EUV) radiation with a wavelength of about

10 nm, which is of high demand for next generation chip manufacturing technologies [1]. Note

that the range of plasma densities corresponding to the optimal absorption of THz radiation

coincides with the range of optimal transparency for EUV radiation [2, 3].

The experiments with THz discharges aimed at development of a point-like source of EUV

light were performed previously with a gyrotron as a source of power for plasma ignition [4, 5].

These experiments were limited by available gyrotron power up to 250 kW. Further increase

of the rf-power deposited into plasma is possible with a free-electron laser (FEL). In this paper

we consider a proposal to use FEL facility in the Budker Institute (Novosibirsk, Russia [6]) for

demonstration of EUV light emitting plasma [7].

The paper presents a model of a breakdown and furter evolution of a discharge in an inho-

mogeneous gas flow under the action of a pulse of high-power THz radiation specific to FELs.

Localization of the discharge, ion composition of plasma and its radiation are discussed. Note

that the FEL pulse duration (∼100 ps) is comparable to characteristic times of plasma. Thus

the description of time evolution of the discharge is of importance. Moreover, the short pulse

duration makes it difficult to retrieve the time dependence of plasma characteristics and inter-

nal spacial structure of the discharge from direct measurements. The model allows to simulate

operational regimes and restore theese characteristics to interpret and optimize experiments [8].
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