«AREAL ULTRAFAST BEAM
APPLICATION FOR
MODELING THE
MICROORGANISMS
SURVIVAL IN SPACE»

G.E. KHACHATRYAN

A.l. ALIKHANYAN NATIONAL SCIENCE
LABORATORY (YERPHI) Foundation



e Are we alone in the Universe
or there are other
civilizations?

e How to contact them?

 What will bring to humanity
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Comet Churyumov Gera5|menko on the background
of Los Angeles. Comet composition is of great
Interest: water ice, "space debris®; the density of this
comet substance is 0.4 g/cm3, with a total mass of
1013 Kkg.
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Protection due 1o the Earth's
atmosphere, the exosphere begins at
about 1000 km



Protection, thanks to the magnetic field
of the Earth, which extends according
to different data from 60 to 100
thousand km.



In the Iinterplanetary space, electron and proton
fluxes, uranium nuclel with an energy range from
tens of eV to 1018-101° eV, and the linear energy
transfer spectrum (LET), determining the nature
of the local effect on cells and tissues of
bioobjects, from tenths of keV/um to 2*10°
keVV/uum
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The measuring vacuum chamber and
communications scheme, ensuring required

parameters’ formation (functioning model in Applied
R&D Division of A. I. Alikhanyan National Science Laboratory

(Yerevan Physics Institute) (ANL-YerPhl)).
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The general view of the radiating
head (gantry) of RUM-17
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The scheme of top box for sample
irradiation (camera-attachment to RUM-
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THE OBJECTS of INVESTIGATION

Data presented on ICEEMS (Guangzhou, China,
2015)

Proceedings Advances in Energy, Environment and
Materials Science — Wang & Zhao (Eds), 2016 Taylor
& Francis Group, London, ISBN 978-1-138-02931-6

(DOI:
http://www.crcnetbase.com/doi/pdf/10.1201/b19635-

42)



http://www.crcnetbase.com/doi/pdf/10.1201/b19635-42
http://www.crcnetbase.com/doi/pdf/10.1201/b19635-42

Figure 1.
Growth of the tested cultures of bacteria on the minimal
media: A- MM, B - MM+A, C - MM+TL, D - MM+TC.



Figure 2.
Growth of the tested cultures of microorganizms on nutrient

environments: A — MPA, B — MPA with the actara, C — MPA
with the thiamethoxam, purified from actara, D — MPA with
the thiamethoxam of firm production. The arrangement of the
strains is the same, as on Fugure 1.



Figure 3.
Formation of halo on MC+A medium. Counter-clockwise from

below: 1 — after the first passage; 2 — after two passages; 3 —
after three; other plaques — the strains that not forming halo.



The Examples of Expected results similar to
earlier performed works, such as:

Avakyan Ts.M., Mkrtchyan N.l., Simonyan N.V., Khachatryan
G.E. The Research of Biological Action of the Electrons with the
Energy of 7.5 MeV on the Cells of E. Coli K-12 Bacteria Having
Different Reparation Genotype, The Report of NAS of Armenia,
v.111, No 2, pp. 164-170, 2011
(http://elib.sci.am/2011_2/08 2 2011.pdf)

Khachatryan G. E., Arakelyan V. B., Simonyan N. V., Mkrtchyan
N. |., Avakyan Ts. M., Pyuskyulyan K. I. Some Aspects of
Radioecology in the Areas Adjacent to Armenian NPP, in the
book «Genetics, Evolution and Radiation», pp. 315-328, 2017.
Springer, ISBN 978-3-319-48837-0, DOI 10.1007/978-3-319-
48838-7
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The possibility of obtaining mutants.

The graphs of the yield of mutants and the lethal
effect on the beams of accelerated ions (Krasavin EA,
Dubna). 40
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Dependence of RBE on LET of particles based on
the criterion of Lac. mutations induction and the

lethal effect for bacteria E. coli.
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Publications 2010-2015
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Pyuskyulyan K.I., Atoyan A.V. Reaction of the Soil Microbiota on the Influence of
Armenian Nuclear Power Plant, Biol. J. Armenia, 66 (2), pp. 68-74, 2014.
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