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Sources of extreme ultraviolet radiation (EUV) with a wavelength of 9–14 nm are required for the development of modern projection lithography [1]. Interest in EUV radiation sources based on a discharge in a diverging jet of xenon, supported by terahertz (THz) radiation, is associated with a higher, in comparison with the traditionally used laser radiation, efficiency of absorption of THz radiation by plasma formation with characteristic dimensions and density optimal for generation of EUV-light [2,3].
In this regard, it is proposed to use the radiation of terahertz free electron lasers (FEL), in particular the Novosibirsk FEL (NovoFEL), to support the discharge [4]. FELs can generate radiation at frequencies of 10–15 THz [5,6], which makes it possible to effectively support a plasma formation with dimensions of several tens of micrometers and electron densities of the order of 1018 cm–3. Such a plasma is optically thin for the target EUV radiation in the 11.2 nm ±1% range, but optically dense for a large number of lines with a lower energy, which is beneficial for efficiency of the future source. The main drawback that complicates the use of terahertz FELs is the extremely short (1–100 ps) pulse of their radiation.
In this paper, we propose a theoretical model of a nonstationary strongly radiating discharge with high multiplicity ions in an expanding xenon flux, supported by a subnanosecond pulse of extremely focused terahertz radiation from a FEL. The model is used to search for promising experimental scenarios, which ensure the generation of EUV radiation in the 11.2 nm ±1% range.
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