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Abstract: The equipment proposes new methods and technologies for ultraviolet C (UVC) decontamination, which use the back-up
space between elements of a UVC-transparent periodic structure such as quartz metamaterials. Effective decontamination processes use
the evanescent area of each metamaterial element, leading to a substantial increase in the contact surface between the contaminated liquid
and the metamaterial elements that are estimated and experimented in the laboratory.
Our equipment investigates the centrifugal separation of pathogens into metramaterials and their inactivation with UV-C.
Evanescent zone

Fig. 1. The acceleration of the pathogens around the elements of meta-material and possible turbulent flow with the
acceleration of the pathogens in the circle or Screw Channels in the three-dimension case (see fig A and B). If the density of
the pathogens is higher than the density of the fluids the viruses or bacteria can stick to the surface of spheres of
metamaterial elements penetrated by ultraviolet C radiation.
Equipment proposes

The equipment proposes new methods and technologies for ultraviolet C(UVC) decontamination, which use the back-up space
between elements of a UVC-transparent periodic structure such as quartz metamaterials. Effective decontamination processes use the
evanescent area of each metamaterial element, leading to a substantial increase in the contact surface between the contaminated liquid
and the metamaterial elements that are estimated and experimented in the laboratory.
EXPERIMENT AL RESULTS

It is complicated to use pathogens in the decontamination procedures in the physics laboratory. But taking into consideration that the
big number of pathogens are sensible to UVC radiation than eukaryotic cellular structures, we have to substitute these contaminated
ﬂuids with yeast solution, which has larger resistance to UVC radiation in comparison with many viruses or bacteria. In this approach,
the improving of the inactivation rate of the yeast colony using this type of metamaterial will mean that this efﬁcient method will
work successfully well in the case of prokaryotic cells speciﬁc form any bacteria.

The decontamination procedure of 1.5L of yeast solution in which the fungus colonies was measured after
3, 5, 7, and 10 Min in dynamic regime. Beginning with 7 and 10Min the fungus colonies are not observed
with our optical microscope. We mention that during the cyclical pump of 1.5L of solution through the
metamaterial element of our equipment only 0.15L part of the solution was under theUVC radiation.The
remaining part was in the cyclical moving.

Conclusions
We estimated that for inactivation of 0,5 L of fungus solution we need 5 Min of UV C radiation in the cyclical rotation of the ﬂuid through our decontamination equipment. In the static regime for
decontamination of 0,15L of fungus solution we need 3 min UV C radiation. In the other hand for decontamination of 1.5 L of fungus solution sin the static regime we must use 10×3min = 30 Min.
This estimation demonstrates that the dynamical regime with the mean velocity of ﬂuid through the decontamination were equal to 30−60 Cm/Sec, to give us the 10 times of the increases of
decontamination rate. We consider that in the turbulent ﬂow the rate may increase drastically.
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