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The vacuum ultraviolet (VUV) radiation (10-200 nm) are emitted both by the artificially
created plasma sources - gas discharge lamps, and by natural one - cosmic plasma. The most
effective artificially created VUV light source (emission efficiency as high as 60% [1]) are
dielectric barrier discharges in inert gases [2]. Sources of this type emit in the range 120-180 nm
in consequence bound-free transitions of diatomic excimer molecules of inert gases. Natural
sources of VUV radiation is a space hydrogen plasma. Accordingly, the effect of the VUV
radiation generated by the plasma sources has a technical and biological significance both on
Earth and in space.

One of the new technologies based on VUV sources is the use of them for production of
highly reactive radicals. It is known that the VUV radiation is effectively absorbed by the water
molecules and oxygen [3-5], resulting in the formation of reactive oxygen species (ROS) (<OH,
H.0,, HO,+, OH’, etc.). Modern oxidation technologies, based on advanced oxidation processes
(AOP) is used for the decomposition of organic pollutants in water and gases mainly *OH
radicals [6,7]. Currently, VUV radiation is widely used in industry for cleaning surfaces in the
manufacture of flat panel displays, and in the semiconductor industry in the manufacture of
printed circuit boards [8]. Among the possible applications of ROS include: oxidative
technologies [6,7], environmental non-abrasive polishing [9], exposure to biological tissues,
disinfection [10,11].

VUV radiation is effectively absorbed by biological molecules : VUV irradiation of DNA
leads to single and double-strand breaks, DNA modification [12-14]. Destruction of molecules
can occur as a consequence of direct absorption of VUV photons and by the reactive VUV
photolysis products. The mechanisms of the VUV effect on DNA are important in studies of
mutagenesis and carcinogenesis.

The study of the VUV impact on microorganisms is of fundamental importance in
terrestrial conditions (identifying mechanisms, disinfection) and of direct practical importance in
space (astrobiology). Inactivation of microorganisms by VUV irradiation can take place in two
main ways: by the destruction of the DNA [13, 15] and by the destruction of the cell membrane
[16]. Both of these mechanisms, in turn, may be implemented as a direct consequence of the
absorption of the VUV photons [17-19], and as a result of effect of reactive water VUV

photolysis products [20, 21]. Conducting experiments on microorganisms VUV irradiation is



technically complicated, so to this issue is devoted a small number of works. Among them is the
series of studies [16,22,23], in which spores of microscopic fungi Saccharomyces cerevisiae
were irradiated. The authors concluded that the VUV inactivation mechanism of wet spores
associated with the destruction of the cell membrane by highly reactive products VUV
photolysis. It should be noted, that one of the most suitable for astrobiological research
microorganisms are microscopic fungi isolated from Antarctic habitat [24,25], which have
developed resistance to low temperatures, high UV emission doses and radiation.

Thus, the study of the impact of the VUV radiation generated by the plasma sources, has
a wide topicality: the results are applicable both in the earthly conditions (cleaning and
modification of surfaces, highly reactive radicals production, disinfection, research of
mutagenesis and carcinogenesis) and in space (space materials science, astrobiology).
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