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Dear Conference Participants!

Nuclear sciences and its practical aspects remain one of the actual scientific and technical
directions of the world. Though the accidents, occuring in the nuclear energetic plants in recent
years, strongly agitate the world countries, nuclear energy is still the future energy hope of the
world. Thus, there are not exact guided programs on the provision of industry, which gets
updated day by day, manufactoring sectors, social energy needs on the base of renewable
energy. So, world scientists continue their research works on safe and efficient use methods of
nuclear energy. Intensive works are carried out on nuclear reactors of new generation and type
and efficient conversion and usage ways of energy. Large-scale scientific researches are
conducted in the direction of obtaining new materials, satisfying the future nuclear, thermo-
nuclear energy systems and nuclear technology, and ensuring their sustainability to the influence
of radiation and other parameters.

Interest in nuclear sciences increases as well as from the point of countries’ strategic
interest. Now most of the developed countries are distinguished with high level of nuclear
sciences and technology. However, in order to prevent the peaceful use of nuclear energy most
world countries have joined a number of agreements and conventions in the framework of the
UN, but still in different countries of the world it is carried out the projects creating serious
concerns in this direction. Thus, global issues, such as nuclear sciences, nuclear security and
radiation safety related with the development of nuclear technologies, nuclear terrorism are one
of the important issues concerning world community. Number of regional and local national
projects are carried out in this direction by IAEA and various developed countries, especially by
the USA. The recent years’ scientific-technical researches show that, nowadays as a result of
technogenic and natural processes, along with ecological problems the radioecological and
radiation safety problems are of the problems to be on agenda in the world. A wide range of
projects are being conducted on facts revealing, their elimination, as well.

For the full guarantee of safety in nuclear energy systems, nuclear security and radiation
safety, and in order to combine the efforts against nuclear terrorism, two summits were held by
world nuclear countries after Fukusima accident. In the last Seul summit it was adopted the
decisions covering all spheres of nuclear energy use. Here it was set forth the matters such as use
of sources with low activity in reactor, being used in nuclear energy, technological and scientific
direction, and in other systems, safe operation of systems, obtain of sustainable materials,
prevention of nuclear terrorism. Now in all participating countries wide research and scientific-
technical works are carried out over the implementation of summit decisions.

Nowadays nuclear materials and nuclear energy are widely used in the world not only in power
and military directions, but also in all spheres of our life, especially in technology and industry,
medicine and etc.

A part of nuclear energy, such as ionizing radiation energy has found its wide-scale

application and a new scientific-technical direction, like radiation technologies, has been formed
and developed in the world. Radiation technologies are being successfully applied in obtain of
new materials, modification of its properties, conducting high-energy chemical and physical
processes, in medicine, food safety, solution of ecological problems and in other areas.
Geography and scale of radiation technology use are increasing day by day.
Radiation technologies have passed its evidence stage and are widely applied as a competitive
technological system. Radiation technologies, nuclear reactors such as nanotechnologies,
produce and storage of wine, food, medical materials, prepare of solar converters, revenues
obtained in the field of resin-polymer, composite materials’ produce have already occupied
special place in economic indicators of developed countries. Thus, interest to these technologies
increases continuously.
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Nuclear energy, further prospective of nuclear technology depends on their source
forecasts. Nowadays, large scale- works are carried out in the direction of define of uranium and
thorium potentials in the world, their safe production, reveal of optimum form and systems of
their usage. In several countries, their sources are investigated, obtain values and economic
efficiency determination of use in great technologies are carried out.

Dear colleagues,

As it is obvious, nuclear sciences, usage of nuclear energy, nuclear technology are one of
the most actual scientific, scientific-technical and practical-significant directions in our century
as well as in the last century. Together with obtained achievements in this direction, there are
many problems to be solved.

Radiation Problems Institute of ANAS has been functioning for 43 years and remains to be
a single scientific institution engaging with practical nuclear sciences, peaceful use of nuclear
energy, radiation material sciences, scientific aspects of nuclear and radiation security and
prepare of highly trained cadre in this direction. According to the higher management and
coordinator status of scientific activity of Azerbaijan National Academy of Sciences given by
our national president H.Aliyev, Nuclear Sciences Problem council of ANAS and Radiation
Problems Institute under it implements coordination function on the nuclear sciences and its
practical aspects. That’s why; the V International Conference on Peaceful Use of Nuclear
Energy is hold in Radiation Problems Institute. Together with Azerbaijani specialists engaging
with scientific-practical works in this direction, experts from International Atom Energy Agency
(IAEA), as well as different world countries participate in the conference. A large delegation
consisting of Intergovernmental commission representatives of CIS on Peaceful Use of Atom
Energy and working team members on nuclear research are participating in the conference.

I believe, carried out discussions, mutual relations will be useful both for the specialists of
the republic and guests.

I would like to wish success to each of you!
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Hormatli Konfrans Istirakcilar!

Niivo elmlori vo onlarin praktik aspektlori diinyanin on aktual elmi vo texniki
istiqamatlorindon biri olaraq qalmaqdadir. Son illorde niive energetik qurgularinda bas vermis
qozalar diinya Olkolorini bork togviso salmasina baxmayaraq yens do niive enerjisi diinyanin
golocak energetik timidgahidir. Belo ki, glinbagiindon yeniloson sonaye, istehsalat saholori, sosial
energetik tolobatin borpaolunan enerji osasinda tomin edilmosi haqqnda doqiq osaslanmig
programlar yoxdur. Odur ki, diinya alimlori tohliikasiz vo somorali niive enerjisinin istifado
yollar1 {izerindo elmi-todqiqat islorini davam etdirirlor. Yeni ndv vo nasil niivo reaktorlar1 vo
onlardan alinan enerjini effektiv ¢evirib istifado yollar1 iizorinds intensiv islor aparilir. Galocok
niivo; termo-niivo energetik sistemlori vo niivo texnologiyasini qane edon yeni materiallarin
alinmas1 vo onlarin radiasiya vo digor parametrlorin tosirino davamliliginin tomin edilmasi
istiqamatindos genis miqyaslh elmi-tadqiqat islori aparilir.

Niivo elmlorino maraq hom do dovlatlorin strateji maragi noqteyi-nozordon do
artmaqdadir. Indi inkisaf etmis 6lkolorin oksoriyyati niivo elmlori vo texnologiyasinin yiiksok
inkisaf soviyyesi ilo saciyyslonirlor. Baxmayaraq ki, BMT c¢orgivasindo oksor diinya 6lkolori
niivo enerjisinin dinc magsadlorlo istifadasinin gargisin1 almaq tigiin ¢oxlu sayda saziglor vo
konvensiyalar otrafinda birlosiblor, yena do diinyanin ayri-ayr1 6lkolorinds bu istigamatdo ciddi
narahat¢iliq yaradan layihoalor hoyata kegirilir. Odur ki, niivo elmlori, niiva texnologiyalarinin
inkisafi ilo alagali niive vo radiasiya tohliikesizliyi, niive terrorizmi kimi qlobal problemlor diinya
ictimaiyyatini diisiindiiron mithiim masalolordon biridir. Bu istiqamotdo AEBA vo ayri-ayri
inkisaf etmis Olkolor, xiisuson do, ABS torofindon coxlu sayda regional vo lokal milli layiholor
hoyata kecirilir. Son illorin elmi-texniki aragdirmalar1 gdstorir ki, texnogen va tabii proseslor
naticosindo indi diinyada ekoloji problemlorlo yanasi radioekoloji vo radiasiya tohliikesizliyi
problemi do giindomds olan problemlardondir. Bu istigamotdo faktlarin agkari, onlarin aradan
qaldirilmasi tizra do genis layiholor hoyata kecirilmokdadir.

Niivo energetik sistemlorinds tohliikesizliyin tam tominati, niivo vo radiasiya
tohliikasizliyini, nlive terrorizminag qarsi saylori birlogsdirmak mogsadi ilo Fukusima gozasindan
sonra diinya niivo dlkalori torofindon iki sammit kegirilmisdi. Sonuncu Seul sammitindo niiva
enerjisinin istifadesinin biitiin saholorini ohato edon qorarlar gobul olunub. Burada niivo
energetikasi, texnologiya vo elmi istigamotindo istifads olunan reaktor vo digor sistemlordos agagi
aktivli monbolorin istifadosi, sistemlorin tohliikosiz istismari, davamli materiallarin alinmasi,
niivo terrorizminin qargisinin alinmasi kimi masalolor qoyulub. Sammitin qorarlarinin icrasi
tizorindo indi istirak¢1 dovletlorin hamisinda genis todqiqat vo elmi-texniki tutumlu iglor aparilir.
Indi diinyada niive materiallari, niivo enerjisi energetik vo horbi istiqgamotdon basqa hoyatimizin
biitiin saholorindo, xiisuson da, texnika va istehsalatin, tibb va s. saholorinds genis tatbiq olunur.
Niivo enerjisinin ionlasdirict siialar enerjisi kimi torkib hissasi ¢ox genis miqyasda totbiq tapib vo
diinyada radiasiyali texnologiyalar kimi yeni elmi-texniki istigamot formalasib inkisaf
etmokdodir. Radiasiyali texnologiyalar yeni materiallarin alinmasi, mdvcudlarin xassslorinin
modifikasiyasi, yiiksok enerji tutumlu kimyavi vo fiziki prosesslorin aparilmasinda, tibbdo, arzaq
tohliikasizliyi, ekoloji problemlorin hallinds va sair sahalords ugurla totbiq olunur. Giinbogiindon
radiasiyalt texnologiyalarin istifado cografiyasi vo miqyas1 artmaqdadir. Radiasiyali
texnologiyalar artiq Oziinii siibut morhalasini kegib va raqaboto davamli texnoloji sistem kimi
genig totbiq olunur. Artiq inkisaf etmis Olkolorin iqtisadi gostoricilori igorisindo radiasiya
texnologiyalar, niive reaktorlarindan nanotexnologiya, sorab, qida, tibbi materiallarin alinmasi vo
saxlanilmasi, glines ¢eviricilorinin hazirlanmasi, rezin-polimer, kompozit materiallarin alinmasi
sahasindo aldo edilmis golirlor do 6zlinomoxsus yer tuturlar. Odur ki, bu texnologiyalara maraq
durmadan artmaqdadir.
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Niivo energetikasi, niivo texnologiyalarinin galacok perspektivlori onlarin manbalorinin
prognozlarindan da asilidir. indi diinyada uran, torium potensiallarinin daqiqlosmosi, onlarin
tohliikesiz istehsali, istifadosinin optimal forma vo sistemlorinin askar1 istiqamotinds islor do
genismiqyasl aparilir. Ayri-ayr1 6lkolordo onlarin ehtiyatlari arasdirilir, alinma qiymaotlori vo
boyiik texnologiyada istifadasinin iqtisadi somaraliliyinin toyinat1 hoyata kegirilir.

Hormotli hamkarlar,

Gorilindiiyl kimi niive elmlori, niive enerjisinin istifadesi, niive texnologiyasi kegon asrdo
oldugu kimi birinci on illiyini basa vurdugumuz bizim asrdo do on aktual elmi, elmi-texniki vo
praktik ohomiyyatli istiqgamotlordon biridir. Burada oldo edilmis nailiyyatlorlo borabar, halli
edilmali ¢oxlu problemlor do mévcuddur. AMEA-nin Radiasiya Problemlori Institutu artiq 43
illik faaliyyat 6mrii kegib, vo 6lkamizdo praktiki niive emlori, niive enerjisinin dinc magsadlorla
istifadosi, radiasiya materialsiinasligi, niivo vo radiasiya tohliikesizliyinin elmi aspektlori
sahasindo elmi faaliyyoat gostoron vo bu istiqgamotdo yiiksok hazirliqh kadr hazirlayan yegana
elmi qurum olmaqda qalib. Azarbaycan Milli Elmlor Akademiyasinin uluéndorimiz H. Oliyev
torofindon verilmis elm foaliyyotin ali idareedici vo koordinatoru statusuna miivafiq olaraq,
Radiasiya Problemlari Institutu vo onun daxil oldugu AMEA-nin Niivo Elmlori Problem surasi
Respublikamizda niive elmlori, vo onun praktiki aspektlori iizro koordinasiya funksiyasini da
hoyata kecirir. Mahz odur ki, niive enerjisinin dinc maqgsadlorlo istifadssi lizro V beynalxalq
konfrans da RPi-do kegirilir. Konfransin isindo Azarbaycanda bu istiqgamotdo elmi-praktiki islor
icra edon miitoxassislorlo borabor diinyanin miixtalif 6lkolorindon, o ciimlodon, Atom Enerjisi
iizro Beynolxalq Agentliyin ekspertlori do istirak edirlor. Konfransin isindoe MDB-nin Atom
Enerjisinin dinc mogsadlorlo istifadasi iizro dovlotlorarasi komissiyanin niimayondalori va
todqiqat niive reaktorlar1 lizro ig¢i qrupun tlizvlerindon ibarat bdyiik niimayondo heyati istirak
edir.

Giman edirom ki, aparilan miizakirslor, disskusiyalar vo qarsiliqli olagolor hom
respublikamizin miitoxassislori, hom da golon qonagqlar {iciin faydali olacaqdir.

Sizlarin har birinizs ugurlar arzulayiram!
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SUMMARY OF RECENT WORKS CONDUCTED IN AZERBAIJAN REPUBLIC IN
THE DIRECTION OF PEACEFUL USE OF NUCLEAR ENERGY

A.A.Garibov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan

The following terms are shown for the projects carried out on peaceful use of nuclear
energy:

® Scientific-technical innovations

® Economical productivity

® Maintenance of nuclear security and radiation safety

® Competitiveness and inability of execution with other methods

In the Republic of Azerbaijan at state level it has been determined the strategical trends in
the direction of peaceful use of nuclear energy and expedient works are carried out.

1. Azerbaijan is the member of IAEA since 2001.

2. Azerbaijan announced its policy on the peaceful use of nuclear energy to the world

after gainig its sovereignty.

3. Azerbaijan has joined all treaties and conventions on antiterrorism and prevention

of the military use of nuclear energy in the world and actively participates in all acts

carried out in the framework of the UN.
Joined the treaties and conventions on non-proliferation of nuclear weapons and
materials.
Nuclear safety, against nuclear terrorism
Physical protection of nuclear facilities and materials
Agreement on the international registration and control of nuclear and radioactive
materials.
Application of international standard and norms on nuclear and radiation safety

Supervisory body has been established and developed according to the international

requirements by the President of Azerbaijan Republic on the maintenance of safety in

the nuclear and radiological activity of Azerbaijan.
In the result of balanced, socio-secured strategic line, a high development temp, economic
strength, great political situation, social prosperity has been achieved. The achieved condition
allows developing of the most advanced world technologies, scientific and technical directions in
Azerbaijan Republic. For this purpose, the most advanced and modern projects are being
conducted in the direction of peaceful use of nuclear and radiation technologies.

1. The most modern monitoring equipments have been installed in all border crossing points
and permanent and operative working regime has been provided. Import-export monitoring
system is being conducted according to the international requirements.

2. The body provided with the most advanced technology and equipments has been
developed on the execution of storage and utilization of nuclear and radioactive wastes and
existing problems in the field are being successfully solved.

3. The most advanced equipments, methods and technologies are being applied on the basis
of nuclear and radioactive materials in the diagnosis and treatment fields of medicine.

4. The most modern radiation calibrating and standardization center are being developed in
the Republic.

5. Project is being carried out on the establishment of complex of the most modern
sterilization purpose with high-active isotope source in Azerbaijan Republic.

_

e O EEE
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6. Scientific-research works in Azerbaijan Republic on peaceful use of nuclear energy has
been carried out in the most actual directions since 1969.

7. In the Republic the appropriate documentation and registration of the existing and
relevant radioactive and nuclear materials are being carried out according to the international
requirements.

8. Azerbaijan Republic actively participates in national and regional projects together with
IAEA and other international organizations.

9. In Azerbaijan National Academy of Sciences it is carried out major works on both
personnel training on the development of nuclear sciences and on the development of modern
methods.

The following scientific works have been done:

L. Radiation-thermal and radiation-thermocatalytic cracking processes of oil fractions and
hydrocarbons.
RH cc;t Petrol, a-olefin, light gas fraction
2. Ionizing radiation control of physical properties of simple and compound semiconductor
compounds.
Si, Si-Ge; A" B", triple systems — modification of properties
Ge-Si new levels

Radiation stability

3. Resin production with radiation-thermal method of heavy oil fractions

RH 450-550 °C | resin, polyaromatic materials

T
4. Obtain of olefin and monomers as a result of radiational dehydrogenation of
hydrocarbons
sterol
Toluol T divinyl
—AN\A>
acetylene
RH T ethylene
—AN\A»>
a - olefin
Y24
5. Establishment of stable adsorption and catalytic active centers by radiation-heterogeneous
method in adsorbent and catalysts.
Zeolite Active sorbent
Zeolite-containing Active catalytic cracking catalyst
Alumosilicate +H; H;0 Surface-modified materials
—_—

Carbon y -rays
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6. Radiation stability and property modification of ferroelectric, polymer and oxide
compounds.

7. Production of new resin, polymer and technical materials by radiation-chemical methods.
8. Application of radiation technologies in solution of ecological problems:

e Decontamination of exhaust gas of industrial facilities by radiation-chemical and
radiation-catalytic methods:

e Radiation-chemical and radiation-catalytic methods of industrial flow treatment from
organic pollutions in its content and production of useful products:

T
R;H —light hydrocarbons
R-CO - oxidation products

e Radiation-chemical treatment of oily and other organic matter polluted soils

RH — soil - H,+ }iRi H

e Radiational treatment of water composition from organic, organic chlorine and organic
aromatic matters in small amount.

0. Nuclear reactors for hydrogen safety:
e The role of radiation-heterogeneous processes in hydrogen accumulation in the
environment within the contact of heat-insulating materials (Zr; Zr+1%Nb, stainless steel,
Al) with water.

Zr + H20 — ZI"OZ_X +H2
Tz473 K
Il + H,O —— Fe,0, + H;
Tz373 K
Al + H:O ——— ALO, + H;
T=300 K

M;meo)

II

Tirradiation

I - kinetic interval of formation of protective oxide layer;
II - stationary field of protective oxide layer;
I — catastrophic oxidation of metal
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It has been detected the role of radiation-heterogeneous processes, occuring within the
contact of heatcarrier material in protective and catastrophic oxidation of construction
materials.

. It has been found the role of stable products (H; O,; H»O;) of radiation-heterogeneous
decomposition of water in oxidation of construction materials and hydrogen accumulation in
the environment.

. It has been detected the catalytic influence of oxide layer, occurring on the surface of the
construction materials, in radiolytic decomposition of water.

. It has been found out the objective laws of radiation-heterogeneous processes, occurring
within graphite contact with water.

10. Resistance control of nuclear reactor materials.
4+ Creation of surface protection oxide layer in the result of radiation-heterogenic oxidation

in zirconium, stainless steel aluminum oxidation

Zr H202 ZF—ZV02+H20
T
17 H;Og Fe—F€203 +H20
Al H;Og Al—-AL,O; + H,O
dmeo = 20-50 nm

4 In relatively large expositions, catastrophic oxidation field of metal is observed at the
expense of defects occurred in M, — MO system. Protection oxide layer obtained by
radiation methods displacements the catastrophic oxidation field to 50-70% top dose
field.

Am

Tirradaition

1 - initial; 2,3 — developed by radiation method

4+ Methods of increasing radiation resistance of Si, A"B"" materials have been developed.

14
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11. In water’s radiation-catalytic decomposition, size effect has been found in the result of
oxide particles’ catalytic influence, and so it is of great interest in conversion of nuclear energy
with the help of molecular hydrogen in the future.

H,0 H,+-0;

n—Al.05 Z,0,
With the presence of Al,Os consisting of normal- sized, micro, millimeter-sized particles.
From G(H;) = 1-2 molecule/100 eV to G(H) = 12-14 molecule/100 eV
Normal-sized ZrO,
G(H) =3-4 molecule/100 eV
n- ZrO,
G(H) = 13+14 molecule/100 eV

12. Catalytic influence of radioactive Ra and Uranium contained silicates has been found in
radiolytic decomposition of water.
13.
1
H>0 _ — »Hy +-0;
Ra—SiOg(decomposition products ) 2
Radium-silicate - — - —
samples, T=300K, D = 0,4 Gr/s T=373K, D = 0,4 Gr/s
Their W10 Gin(H) ) Gaas(Ha) | yyqg s g2 | GunlE) ] G aa(E)
radioactivity Molecul/ Molecul/ | Molecul/ 2 Molecul/ | Molecul/
Bq/g - 100eV | 100 eV Molecul/grs | o0y | 100 eV
1. | 260 0,33 0,012 2,61 0,56 0,024 5,14
2. | 2500 2,25 0,09 17,60 2,78 0,12 25,60
3. | 6100 3,06 0,12 23,87 4,17 0,18 38,54

For the first time, increase of radiation catalytic activity has been found in water radiolytic
decomposition with the influence of internal irradiation energy of radioactive radium silicate.
14. Influence of temperature, pressure to radiation heterogeneous processes has been studied
during a contact of monocrystallic silica, metallic beryllium with water. It has been found that
semiconductor Si monocrystals increase the radiolytic decomposition process in water surface.
15. For the purpose of solution of environmental issues and development of radiation
technologies, protection effect interval of aromatic hydrocarbons has been defined in the result
of radiolysis research of hydrocarbon model mixtures (aromatic and aliphatic)

16. Superionic state has been found in TlGaTe, crystal at T == 300 K. At the same time, it

was possible to control the superionic state of the crystal with electric field and ¥ —radiation.

17. In the result of irradiation of A™B" type layer semiconductors and cubic shape- silica
with high speed particles, the model has been created allowing to define threshold and
displacement energies, the full cross section of displacement processes and concentration of
radiation defects.

18. Studying the influence of  rays to high-density polypropylene- ZnS/CdS and

Polypropylene- ZnS/CdS composites’ dielectric properties, adsorption dose fields of construction
and crystallization assumption have been defined. The dose field in polyethylene compositions is
30-50 kGr, PP-10-30 kGr.
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19.  New resin samples stable to aggressive environment have been obtained with radiation
chemical treatment method.
20. Gamma radiation influence regularities have been found on lipid and melanoide amount

in the content of wheat plants.

21. Wide EPR signal (g=2,38, AH=320Qs) characterizing paramagnetic ferrum oxide
nanoparticles in plants growing in radioactive polluted areas has been identified and this effect
can be used as a bioindicator.

22. Radioprotector property of Herba hyperici and Calendula extracts has been found.

23.  Ra™® and Ra*® isotope amount has been defined in Apsheron ground-waters. Polycyclic
aromatic hydrocarbons distribution and formation history has been revealed in Caspian
sediments.

24. Radiation-chemical method of increasing sorption ability of radiation-chemical uranium
isotopes for 2,2-2,5 times with the influence of thermal and epithermal neutron and y-rays of
sorbets obtained on the basis of natural klinoptiolit and phosphorclorized cellulose has been
found.

25. Radioactive decomposition products of uranium increase the amount of carriers up to
three in uranyl content silicate. Uranium silicate keeps highly doped carrier state at T< 400 K
range.
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ROLE OF RADIATION PROCESSING IN TECHNOLOGICAL DEVELOPMENT
OF THE WORLD

Andrzej G. Chmielewski'?, Anthony J. Berejka3
!Institute of Nuclear Chemistry and Technology
’Warsaw University of Technology, Warsaw, Poland
310nicorp+, Huntington, New York, USA

Radiation processing is based on application of gamma industrial sources (CO -60) and
electron accelerators. Recently development of high power accelerators made a operation mode
of e/X as a viable tool for these applications as well. Commercial radiation sterilization has been
used for more than 50 years [1]. The Ethicon Division of Johnson & Johnson (J&J) inaugurated
medical device sterilization in 1954 for use with sutures [2]. Over the decades, there has been
enormous growth in the disposable medical products market. With this, there has been
significant growth in the use of ionizing radiation as a method for sterilization. At present, 40%
to 50% of all disposable medical products manufactured in North America are radiation-
sterilized [3]. Worldwide, there are now some 160 commercial cobalt-60 irradiators for radiation
sterilization operating in 47 countries containing approximately 240 to 260 million curies (8.9—
9.6 x 10" Bq) of the gamma emitting cobalt-60. Included in this are service type facilities
operated in Research and Development centres. Because of the ability to down-scale cobalt-60
units, there are many R&D and pilot-scale small facilities as well, almost equal in number
(~150). When other uses are taken into account, there are in total over 300 gamma irradiators
being operated for a variety of purposes in 55 different countries. 100—120 gamma irradiators are
located in Europe and in the United States [4]. Syringes, surgical gloves, gowns, masks, band
aids, dressings, medical tetra packs, bottle teats for premature babies, artificial joints, food
packaging, raw materials for pharmaceuticals and cosmetics, and even wine corks are gamma
sterilized. An increasing number of electron beam (EB) accelerators are also being used, but at
present EB is used for only a minority of radiation sterilized product. The use of electron beam
as a radiation source has many attractive features, such as near instantaneous dose delivery,
scalability for different throughput, and the capability to integrate in an online process. EB
processing is, however, limited by the penetration of the electrons, which is proportional to the
accelerator voltage. The highest electron energy used in commercial applications, 10 MeV,
penetrates ~38 mm of unit density material on an equal entrance-equal exit basis. In contrast, the
gamma rays from cobalt-60 penetrate ~300 mm. There is also a marked difference in dose rate
between these sources; electron beams are capable of delivering 100 kGy per second, whereas
typical dose rate for gamma rays is 2.8 x 10™ kGy per second or ~10 kGy per hour.

Recent developments in very high current EB accelerators show considerable promise for
the industrial use of X rays as a future technology of choice [5]. X rays are comparable in
penetration to gamma rays. The use of high energy X rays for sterilizing medical devices was
proposed during the 1960s, but not implemented until the late 1990s. X ray processing is now
practical for sterilization applications since high-energy, high-power electron accelerators and
large-area targets for converting electron beams to X rays are available. The radiation costs may
ultimately be comparable to other treatment methods. Because of the very limited use of X ray
treatment, there remains some uncertainty in current cost estimates. However, even with energy
loses due to converting electrons to X rays, with high current accelerators the mass or volume
throughput can equal or even exceed that of conventional 10 MeV linear accelerators that have
heretofore been used in sterilization processes.

The other broad field of irradiators applications is polymer processing [6]. Conventional
polymer crosslinking uses heat to cure or thermoset a material. Only 5% to 10 % of the input
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energy is used in these thermal processes. In contrast, electron accelerators which emit ionizing
radiation transfer 60 % or more of the input electrical energy into a material in order to affect
crosslinking. Radiation processing based on electron accelerators has been used for polymer
modification since the middle of 1950°s. There are now more than 1700 high current electron
accelerators (EB) used in industrial processes throughout the world. Historical markets for EB
have been: crosslinking of the insulation on wire and cable; heat shrinkable tubing, tapes and
films; partial curing of tire components; and the surface curing of inks, coatings and adhesives.
An important application which requires an understanding of the effects of ionizing radiation on
polymeric materials is the sterilization of health care products and packaging. In the low-energy
EB area, 800 keV and below, used for surface curing, thin gauged wire and tubing, films and
surface decontamination, there has been a down-sizing of equipment making it more affordable
to end-users. X-rays are comparable in penetration to gamma emissions from radioactive
isotopes, but being electrically sourced can be turned on or off, not posing the storage, supply
and transport issues associated with the use of isotopes. X-ray penetration is over 10 times that
of electrons, up to 480 mm, and sufficient to penetrate mold walls and cure composite materials
being constrained in a mold. This opens new possibilities for composites curing and
manufacture. The development of nano-composites, which is only a few years old, is very
promising. This includes the development of nano-gels. Water-based nano-gels are soft
polymeric materials that exhibit mutability and responsiveness to mechanical stimuli. These
nano-gels can be used for drug or vaccine delivery and are especially suited for the delivery of
anti-cancer agents into tumor tissues. The use of natural polymers and fibers is another growing
area in the use of radiation processing. Radiation processing is also being used to enhance
biofuel manufacture.

Food hygenization is other important application of radiation processing [7] and finally
environmental applications are still challenging field of radiation use [8].
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DEVELOPMENT OF COOPERATION OF THE CIS MEMBER STATES
IN THE PEACEFUL USE OF ATOMIC ENERGY

Ye.A. Sobolev
Executive Secretary of the Commission of the
CIS Member States for the Peaceful Use of Atomic Energy

Cooperation platform:

Attraction of potential investors

Promotion of national goods and services
Pursuit of national and commercial interests

The Commission of the CIS Member States for the Peaceful Use of Atomic Energy is a nuclear
cooperation body and the CIS intergovernmental coordinating and advisory authority

The Commission of the CIS Member States for the Peaceful Use of Atomic Energy
coordinates and expands the spheres of cooperation

Members of the Commission — state-appointed heads of the authorized CIS member state bodies
in the peaceful use of atomic energy

Secretariat is the working body of the Commission

Underlying documents of the Commission:

] Agreement on the Basic Principles of Cooperation in the Peaceful Use of Atomic Energy,
1992

] Concept of the Further CIS Evolution and the Plan of the Major Concept Implementation
Activities

] Strategy of the CIS Economic Development for the Period Until 2020

] Framework Program of the CIS Cooperation in the Peaceful Use of Atomic Energy for the
Period Until 2020 (ATOM-CIS COOPERATION)

] Plan of Top-Priority Activities for the Framework Program Implementation

] Bylaws of the CIS Member States Commission for the Peaceful Use of Atomic Energy

Top-priority goals of the Framework Program:
] Coordination of the CIS activities in the peaceful use of atomic energy and nuclear

technologies
. Preservation and management of nuclear knowledge
] Consolidation of information resources to support the expert and work group activities

within the jurisdiction of the Commission

] Development of techniques and facilities for transfer of the existing knowledge in the
Russian-language nuclear technology environment to the CIS member states

] Efficient implementation of international contracts made within the CIS framework and the
resolutions of the CIS bodies on coordination of activities in the peaceful use of atomic
energy

Coordination of the CIS activities in the peaceful use of atomic energy and nuclear

technologies

. Contribution to the development of the regulatory framework for the peaceful use of
atomic energy

. Safety assurance in the peaceful use of atomic energy
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Optimization of the NPP deployment pattern with regard for cross-border power flows
Analysis into the potentialities of using peaceful new-generation and small-power nuclear
facilities

Coordination of operations by national uranium ore mining and fuel fabrication companies
Exchange in the experience in and creation of the environment for utilization and
decommissioning of nuclear power plants, including radioactive waste handling

Use of radioisotopes and peaceful non-energy nuclear technologies

Coordination of joint efforts in building the spent nuclear fuel and radioactive waste
handling infrastructure

Evaluation of the possibilities for rehabilitation of radioactively contaminated areas

Expert work groups formed within the CIS Members States Commission:

On the status of the draft Agreement on Coordination of Interstate Relations in the
Peaceful Use of Atomic Energy in the CIS Territory

On the establishment of the CIS regional center for advanced training of medical physicists
Formation of an integrated system for the maintenance of safety of the nuclear research
facilities. Issues of establishing the Coalition of the CIS Nuclear Research Reactors
Formation of mechanisms for the convergence of the CIS member states legal and
technical regulations in the peaceful use of atomic energy

Adaptation and introduction in the CIS members states of international standards in the
field of using industrial radiation technologies and ensuring radiation safety

Basic forms of the CIS cooperation in ensuring economic security of projects for the
peaceful use of atomic energy

Establishment of a system for the management of intellectual property in the peaceful use
of atomic energy to form and employ efficiently the intellectual assets of the CIS members
states

On the use of telemedical technologies of Rosatom State Corporation — FMBA — MEPhI in
diagnosis of oncologic diseases

On the “NUCLEAR COOPERATION XXI” International Scientific and Educational
Project Work groups at the formation stage

Development of the major components of the Concept of Ensuring Nuclear, Radiation and
Radioecological

Policy of the CIS Member States in the Peaceful Use of Atomic Energy

Joint implementation of the project to establish and implement a program of research based
on the dedicated KTM tokamak intended for studies on advanced materials for fusion
reactors
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SECTION 1

PEACEFUL USE OF
NUCLEAR ENERGY

21



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

22



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

TOBIii RADIONUKLIDLI MATERIALLAR VO ONLARIN iSTIFADO
PERSPEKTIVLORI

QoribovA.A
AMEA Radiasiya Problemlori Institutu, Baki, Azarbaycan

nukl@box.az

Diinyada niivo elmlori vo texnologiyalari, niivo materiallarinin alinmast vo istifadosi
perspektiv elmi vo texniki istiqamatlordon biridir. Diinyanin enerji tominatinin 16-17% faizini
odoyon niiva enerjisi, golocayin asas enerji monbayi rolunu oynayacaqdir. Niivo elmlori, niivo
materiallar1 vo texnologiyalar1 hom do boyiik strateji chomiyyato do malikdir. Inkisaf etmis biitiin
0lkalords niive elmlori vo texnologiyalar1 genis inkisaf tapib vo onlarin hom da harbi magsadlorls
istifado miqyas1 da durmadan artmaqdadir.

AEBA-nin statistik molumatlarina géro 2006-c1 ildon diinyada niiva enerjisindon istifado
sahasindo stiratli inkisaf dovrii baglanib. Lakin niive materiallar1 vo niive energetik sistemlorin
totbiqi boylik tohliikolorlo do saciyyslonir. Istifadssinin yaxmn vaxtlarda 60 illiyini qeyd
edocoyimiz niivo energetik sistemlordo 3 boyiik qoza bag vermisdir (Tri-Mayl, Cernobil vo
Fukusima). Son gozadan sonra diinyanin niivo dlkolori iki sammit kegirib, niive energetikasinin
tohliikasizliyi vo niiva terrorizmino gargi soylorin birlogdirilmasi, beynoalxalq zomanatlor {izro
gatnamolor qoabul edilib. Seul Sammitindo asason agagidaki masalalor giindoma ¢ixarilib.

- Diinyada niivo energetik vo texnoloji sistemlorin tohliikasizliklorinin tomini;

- Niiva terrorizminin qargisinin alinmast;

- Diinya miqyasli beynslxalq layihalords radiasiya vo niive tohliikesizliyinin tomini;

- Niivo texnologiyalar1 vo energetik sistemlorin effektiv va tohliikasiz is rejiminin tomini

moqsadi ilo yeni materiallarin vo xiisuson asagi aktivlikli niivo materiallarinin alinmasi.

Azorbaycan Respublikasinin iqtisadi inkisaf tempi vo bu gilinkii siyasi niifuzu onun biitiin
beynalxalq layihalorin borabor hiiquqlu istirak¢isi olmasina zomin yaratdigindan Seul Sammitino
do Azorbaycan Respublikasmin prezidenti Ilham Oliyev conablar1 dovat olunmus vo miizakiro
masaloalori lizra regiona aid problemlordon bohs edon ¢ixis da etmisdir.

Azorbaycan Respublikasi niivo 6lkalari ilo homsarhad olmasi sobabindon niiva terrorizmi
vo niiva tohliikasizliyi probleminds 6ziinomoxsus cografi vo siyasi movge tutur. Bu sahodo
movcud biitlin konvensiya, sazisloro qosulub, beynoslxalq toloblorlo uzlasan siyasst aparir.
Daxildo Azorbaycan Respublikasi niivo elmlori, dinc niivo vo radiasiyali texnologiyalarin
inkisafinin tomini {izro strateji xott hoyata kecirir. Azorbaycan Respublikasinda niive elmlori,
niivo vo radiasiyali texnologiyalarin inkisafi Respublikamizin niiva 6lkolori sirasina daxil olmasi
Vo strateji ndqteyi-nozardon boyiik ochamiyyat kasb edir.

Niivo elmlori, niive energetikasi vo texnologiyasinin inkisaf etdirilmasinde kadr hazirligi,
miivafiq niive reaktorunun yaradilmasi ilo barabar niive materiallar1 xammalinin mévcudlugu da
osas sortlordon biridir. Bu moagsadlo son illordo Azorbaycan Respublikasinin ehtimalli
regionlarina ekspedisiyalar toskil edilib, tobii niivo materiallar1 olan U***, U™®, Th**? izotoplarma
nisbaton ¢cox malik olan regionlar agkar olunub. Bunlar1 asason iki qrupa ayirmaq olar:

- Neft-qaz vo digor istehsal saholorils alagodar axintilar vo su hovzalorinds;

- Tobii niive materiallar ilo zongin siixur, orazi vo yataqlar.

Todqiqatlar gosterir ki, neft-qaz istehsali dorinliklorinin artmasi ilo buruq sularinda tobii
radionuklidlorin qatiliglart artir vo bu axintilarin hacminin boyuk olmasini nazors alaraq lazim
golorso onlardan radionuklidlori ayirmaq olar.

Tobii radionuklidlorin ehtiyatlarini agkar etmok maqgsadi ilo Qobustan, Daskason, Zaqatala-
Qax, Nax¢ivan MR-na elmi ekspedisiyalar togkil edilib. Miiayyon edilib ki, bazi rayonlarda lokal
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yerlords radionuklidlorin (U**, U™, Ra**® #*%) aktivliklori 8000+12000 Bk/kq ¢oki faizi il iso
0,01+0,1 %-o godor doyisir.

Beynolxalq soviyyads gobul edilmis iqtisadi qiymatlondirmays gors tobii niive
materiallarinin suxurlarda miqdar1 >0,1% olduqda homin yataqlar somorali qobul edilir. Askar
olunmus naticalor niivo materiallarinin alinmasi {igiin timiidvericidir.

Odur ki, beynslxalq sammitlorin qorarlarina miivafiq olaraq niivo materiallarinin istifado
saholorinin agkar edilmasi bdyiik shomiyyat kosb edir. Bu mogsadlo asagidaki istigamatlor daha
ohomiyyatliliyo malikdir.

1. Niivo energetikasi, radiasiyali texnologiyalar iiglin agag1 aktivlikli niive yanacaginin vo

materiallarinin alinmasi;
2. Galacayin 4-cii nasl niive reaktorlari {iclin temperatura davamli niive yanacaginin alinmast;

3. Elm va texnikanin miixtolif sahalorindo dozimetr, elektrohassas materiallarin alinmasi;

4. Miixtalif moqsadli radiasiyali texnologiyalar ii¢lin siia manbalorinin islonmasi:

L. Uranil-silikatin elektrofiziki xassaloring daxili siialanmanin tasiri

Miiasir elmi vo texniki layihalords detektor vo dozimetr materiallari kimi adston individual
germanium-Ge, silisium-Si, ikili vo {i¢lii yarimkeciricilor istifado olunur. Niivo energetik
qurgulardaki son gozalar gostorir ki, yarimkegirici materiallar asasinda hazirlanmis cihazlar
ekstremal goraitdo isloyo bilmir vo onlar tez siradan cixirlar. Dielektrik materiallarin iso
ionlagdiric1 stialara qarst hossasligl asagidir. Onlarin hossashigini artirmaq mogsadi ilo onlarin
torkibino 0z-6zlino radioaktiv parcalanaraq sistemdo olavo yiikdasiyicilart yaradan tobii
radionuklidlorin daxil edilmasi ekstremal soraito davamli sistemlorin alinmasinda asas iisullardan
biridir. Bu moqgsadlo torkibinde U** + U™ olan uran-silikat sintez olunub. Sintez osason
asagidaki sxemlor {izra aparilib.

Uranil-silikat sisteminin sintezi:

+ Sistemin sintezindo ehtimal olunan kimyovi reaskiyasiyalar

. SI(OC2H5)4 +4H,0 —» SI(OH)4 + 4C,Hs;OH (1)
. Si(OH)4 +2U0,804 — SiO4(U0,), + 2H,S04 )
e (C,HsOH + CH3;COOH — CH;COOC,H5+H>,O (3)

Alinmis birlogmolerin {imumi torkibini timumi olaraq (UO,)«(S10,)y kimi ifads etmak olar.
Osasaon li¢ tarkibli uranil-silikat sistemi alinib.
I torkibdo 3,97 % uran olan UO,-Si0,
II torkibdo 6,83 % uran olan UO,-SiO,
IIT torkibde 10,12 % uran olan UO,-SiO,
Birlosmonin torkibi vo radioaktivliyi RSA, 1Q-spektrometriya, qamma, alfa spektrometrik,
termogqravimetrik tisullarla todqiq olunub.
IQ spektrometrik tadqiqi

Sakil 1. IQ udma spektlori
A -ilkin SiOs; B - 3,97 % UO,™; C -
6,83 % U0, 1-10,12% UO,™

———— oz eE@®2" o3

4000 3000 2000 1500 1000 500 200 v cm-1
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Niimunalorin qurulusu va torkibi IQ oblastda udma vo diffuz sopilmo iisulu ilo tadgiq
olunub. Alinmis niimunslorin radioaktivliyi HPGe spektrometrinds toyin edilib.

Cadval 1.
Sira Uranilsilikatin tarkibinds uranin ¢oki Birlosmolarin radioaktivliyi,
No-si lizra faizlo miqdarn, % Bk/q
1 3,97 5900
2 6,83 7950
3 10,12 8270

Niimunoslarin tarkibindaki su molekullarinin migdar1 DTA vasitasi ilo toyin edilmigdir. Soakildon
goriindiiyii kimi DTA oyrilorinds 3 endoeffekt miisahido olunur.

Sakil 2. (UO,)«(Si0,)y birlogsmelarinin DTA
va TG tadqiqinin naticalari:

1. 3,97 %-li UO, —silikat; 2. 6,83 %
U0, silikat; 3. 10,12 % UO, silikat

QK08
_su.u _s:m 500 600 TFOH BOO ';lm I]mm K
18]
167 2
147
X
§ 12
8 101
g 0 . .. . .
3 ] Sokil 3. Miixtalif adsorbsiya formali suyun
8 uranin miqdarindan asililig1
6
4
2] ¢
1 2 3 5.6 7 8 9 10 11
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Almmis uranil-silikat 200kq/sm? tozyiqindo sixilaraq xiisusi paralelopiped formasina
salinmig, xiisusi Ag kontaktlart qoyulub, TERAOMMETR cihazinda niimunslorin xiisusi
miigavimoti todqiq edilmis, 10 Om.mm oldugu miioyyonlosmisdir.ilk énca SiO,-nin termik
islomodon sonra elektrik keciriciliyinin temperatur asililig1 tadqiq olunmugdur. Niimunoslor D=9-
45 kQr intervalinda vo T=300-500 temperatur intervalinda gamma siialanmaya moruz qalmisdir.
Miigayiss tiglin niimunoalorin gsiialanmadan avval vo sonra elektrik kegiriciliyi 6lglilmiisdiir.
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Tomiz va torkibino U;Og daxil edilmis SiO, niimunslorinin elektrik kegiriciliyi hava ila
tomasda T=300-500K intervalinda olgiilib. Homin niimunolorin elektrik kegiriciliyinin
temperatur asililiqlarinin tipik formalar1 sokil 5-7-do verilib. Alinmis naticalordon goriiniir ki,
tomiz SiO, niimunslorinin elektrik kegciriciliyi T=300-350K intervalinda nisboton sabit, uran
torkibli SiO, niimunslorinds iso uranin miqdart atrdiqca bu interval T=300-400K qodor artir.
Temperaturun sonraki artimi oblastinda biitiin nimunalorin 6=f(T)-do azalma miisahidos edilir vo
T>450 K-do stabillosmoys meyllilik miisahido edilir. Nozors alsaq ki, SiO, qadagan olunmus
zonasmin eni Eg=10eV olan dielektrikdir, adoton temperaturun artmas: elektrik keciriciliyini
stimullagdirmalidir.

Almnmis asililigin saboblorini askar etmok {iglin eyni niimunolorin elektrik kegiriciliyi
birinci Ol¢iilordon sonra yenidon aparilmis (II-6l¢ii) vo bir giin atmosferlo kontaktdan sonra III
Ol¢ii aparilmisdir. Goriindiiyd kimi II tsikl 6lgiilordo niimunalarin elektrik kegiriciliyi asag diisiir
vo yuxart T>450 K oblastinda III vo I olciilordo alinmis qiymotlors yaxinlagir. Bir giindon
sonraki Olgmolords niimunslorin elektrik kegiriciliklori I-Ol¢liys yaxinlagsmig qiymotlor alir.
Homin niimunslorin Differensial Termik Analiz naticolori gostorir ki, T=300-550 K intervalinda
biitiin todqiq olunmus sistemlordo niimunslorin dehidratasiya proseslori gedir. Dehidratasiya
proseslori vo elektrik kegiriciliyinin azalma proseslorinin ham temperatur intervallari, hom do
Olgmolor iizro doyismo ganunauygunluqlarinin iist-listo diigmasi bir daha hidrat toboagosinin
silikat sistemlorinin elektrik kegiriciliyina tosiri haqqinda fikir yliriitmays imkan verir.

Su molekullar silikat sistemlorindo kationlarla Si™, U™ ion-dipol qarsihqli tesirinde olur
vo bu tosir naticosinda sothi hidroksil qrupu vo xemosorbsiya olunmus su molekullarinin
hidrogen atomlar1 protonlagmis halda olur. Odur ki, hidrat ortiiklii silikat sistemlordo elektrik
yiikdagiyicilart natamam dehidratlasmig II 6lgmo aparilan niimunolora nisbaton daha ¢ox olur.
Niimunolor bir giin qaldiqda otraf miihitdon su molekullarinin yenidon sorbsiyasi naticosinda
hidrat ortiiyii barpa olunur. Odur ki, bu niimunslorin elektrik kegiriciliyi II vo I 6lgmoa qiymatlori
arasinda olurlar.

H+

=S—0 &= =S+H0 (4)
H+

EU_O<H+<—_’ = U+ H,O (5)

Hidrat ortiiyii desorbsiya olunduqdan sonra sistemin elektrik kegiriciliyindo asason SiO,
va Si0,-Us0,  sistemino xarakterik qiymotlor miisahido olunur. Nimunslorin elektrik
kegiriciliyinin temperatur asililigi biitiin sistemlor ii¢lin eyni xarakterli olurlar (sokil 4-6). Bu
asililigda osason 3 torkib hisso I- baglangic vo son- III stabil hissalar, II- koskin azalma interval
miisahido olunur.. Bu hissolordo miisahido olunmug elektrik kegiriciliyinin I vo III intervallara
miivafiq qiymotlorinin uranin silikatda qatiligindan asililigi sokil 7-ds verilib.

Gorilindiiyt kimi hidrat tabagoli niimunalarin elektrik kegiriciliyi uranin qatiligindan asili
olaraq az doyisir. Natamam dehidratlagmis silikat sistemlordo uranin 3,97%-1i qatiligindan sonra
o=f(Cy)- asililiginda stasionar zona miisahido olunur vo miitloq qiymot hidratlagmig
niimunoalords 2-3 tortib az olur. Niimunslorin 6ziino moxsus elektrik kegiriciliyi III intervalda da
uranin miqdarindan asili olaraq artir vo bu asililiqda da Cy=>4 ¢oki faiz intervalinda stasionar
oblast miisahido olunur. Goriindiiyii kimi silikat sistemlorin moxsusi keciriciliyi hidrath
niimunolordon azdir.

Ohidrat(l, 111 61<;m9)> O 61g:m9)> OTII moxsusi 6l¢mo(biitiin 6lgmolor)
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ey

stahil

12 3 4 5 6 7 8§ 9 10 11 12

C, uran, ¢oki

Sokil 7. Torkibinds uran olan silikatin elektrik kegiriciliyinin uranin miqdarindan asililig
1. Niimunolor birinci vo 24 saat havada saxladiqdan sonra T=300-350 K

2. Niimuna T>550 K-2 gadar qizdirdigdan sonra T=300-350 K
3. T=550 K oblastinda niimunalarin keciricilivi

Silikatin torkibindo uranin miqdarinin artmasi ilo elektrofiziki xassosindo miisahido

olunmus doyisikliklori torkibdo radioaktiv par¢alanma mohsullarinin tasiri ilo izah etmok olar.
Urantorkibli silikatda U(U*®-U*) izotoplarimin radioaktiv pargalanmasi noticesinde

olava adsorbsiya morkazlari vo yiikdasiyicilart alinir.
U;," — Thy,* + He)
L-p (6)
Paj’
Bu radioaktiv par¢alanma zanciri iizra § - alfa, 8 — betta pargalanma getmoklo Pb;,° stabil

niivosi alinana qador davam edir. Sistemdo amalo golon o vo B siialar uran-silikata tosir edorok
ham yiiklii, hom do struktur defektlori yaradir.

U0O,-Si0, —O\LK/\B_>@; e; S'; = Si0; =Si (7)

harada ki, G? e desik vo elektron qeyri-tarazli yiik dastyicilari, S - adsorbsiya tizro aktiv morkoz,
=Si0 vo =Si radikal hallaridir.

Omalo golmis geyri-tarazli yiikdasiyicilar: strukturda movcud kation (elektronodonor) vo
anion (elektronoakseptor) vakansiyalarda lokallasirlar.
% A As @®)
e+ Ax— A ©)

burada Ap, Ax —elektronodonor vo akseptor lokallagma morkozlori, Ap vo A, iso qeyri- tarazl
yiikdagiyicilarimin  lokallagsmig  hallaridir.  Homin  hallardaki  yiikdasiyicilarin  elektrik
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kegiriciliyindo istiraki {i¢iin lokallasma morkozlorinin bos yeri (AE,,) qodar sistemo enerji
vermak lazimdir. Odur ki, elektrik kegiriciliyino artim asason T>450 K-do miisahids olunur.

Beloaliklo, uran-silikat sistemlorindo daxili uranin radioaktiv parcalanma mohsullarinin
tosiri altinda olave yilikdasiyicilart amalo golir, bu silikat sisteminin elektrik kegiriciliyinin kaskin
doyismasina sabob olur.

Notica: Uranil torkibli silikatda uranin radioaktiv par¢alanma mohsullarmin silikatin
elektrik kegiriciliyini 3 tortib artirmasi vo bu yiiksok qatiligh yiikdasiyicilarina malik halini
T<400K-no qodar davamli saxlamasi agkar olunub.

Ekstremal hallara yarimkecirici vo polimer birlosmolordon daha davamli olan oksid
dielektriklorin radioaktiv atomlarmin daxil edilmasi noticosindo elektrohassas halinin alinmasi
davamli detektor vo digor fiziki cihazlarin islonilmasi istigamotlorindon biri kimi qobul edils
bilor.

I1. Uranil tartibli silikatlarin suyun radiasiya-katalitik parcalanmasina tasiri.

Uranil torkibli silikagelin suyun radiolizindon hidrogen alinma prosesindo radiasiya

katalitik aktivliyi tadqiq olunub.

=
(]

\
[\

o]
—

-18 )
NH,-10 ", molekul/q

15 30 45 60
T, daq.

Sakil 8. (Si0O,) va torkibinds 0.01% (2) va 1.00% (3) uran olan silikagel iizorinde suyun y-
radiolizi (D=3,05 Qr/s, T=296K) zaman1 amals golon molekulyar hidrogenin kinetikast:
G1(H»)=0.38; G,(H,)=0.59; G3(H,)=0.84molekul/100eV.

Yuxarida gostorilon metodika tizra torkibindo uranil olan silikagel sintez olunub. Alinmis
niimunoler T>623 K-do vakuumda tam dehidratlasmaya goder termovakuum Px10~ Pa islomoyo
moruz qalib. Homin miihitds UO,-SiO; sistemin radiasiya-katalitik xassasini modifikasiya etmok
mogqsadi ilo silikagel UO,™ vo Be™ mohluldan birgo ¢okdiirmo iisulu ilo (UO»)«(Be0),(S10,),
sarti torkibli uranil-silikat vo uranil-berillium-silikat sintez olunub. Alinmig niimunolor T=723-
923 K avvalco havada, sonra iso termovakuum goraitinds iglonmaya moruz qalib. Niimunalordo
uranin miqdar1 izotop-kiitlo spektrometrik vo radiospektrometrik tisullarla toyin olunub. Uranil-
silikatin iki qatiliqli 0,01 vo 1 atom faizli, uranil-berillium-silikatin iso 0,01 atom faizli uran
torkibli niimunolori sintez olunub. Alinmis niimunalorin xiisusi sothi sahasi BE {isulu ilo toyin
olunub.

Almmmis niimunslorin radiasiya-katalitik xassosi suyun statik soraitdo qamma-radiolizi
prosesindo sinanib. Radioliz mohsullar1 qgazoxrom-3101 xromatoqrafinda analiz olunub.
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Hidrogenin alinmig niimunolarin istiraki ilo heterogen radiolizi moahsullar1 gokil 8 vo 9 —
da verilib. Alinmig kinetik oyrilor osasinda hidrogenin imumi sistem (kat + H,O) torofindon
udulmus dozaya gors radiasiya-kimyoavi ¢iximlarinin qiymatlori cadvel 3-ds verilib.

Cadval 2.

Normal silikat Cy at % Giisusi
niimunslori m’/qr

Si0; -1 silikogel - 110

Si0,-U0O, 0,01 102

Si0,-U0O, 1,0 113

(UO»)«(Be0),(Si0,), 0,01 374

Cge 10 at %

Cadval 3. Uran torkibli silikatlarin suyun radiolizinds radiasiya katalitik tosiri.

Silikat + HzO Cu, atom %-i ilo Gﬁmumi (Hz)
niimunalari molekul /100 eV
On:0=1
Si0,-1 tomiz silikogel - 0,38
U0, -Si0, 0,01 0,59
U0, -Si0, 1,0 0,84

Berillium uranil-silikat timsalinda radiasiya-kimyavi ¢iximin katalizatorun sothinin su
molekullar1 torofindon ortiilmo doracosindon (0) asilil§i Gyronilib. Bunun ii¢lin miixtalif 0
qiymotlorindo Hr-nin alinma kinetikalar1 todqiq olunub vo kinetik oyrilorin baslangic xatti
hissosina goro G(H,) toyin olunub. Sokil 9-da suyun berillium-uranil-silikat istiraki ilo
radiolizindo molekulyar hidrogenin ¢iximinin katalizatorun sathi Ortiilma doracosindon asililigi
verilib. Gorilindiiyii kimi G(H,)=f(0) asililiginda 6>0,1 qiymatlorindo stasionar oblast miisahido
olunur.

Temperaturun urantorkibli silikatlarin radiasiya-katalitik xassosing tasiri tomiz SiO,-1 vo
urantorkibli Cy=0,01 at% silikagel timsalinda T=673 K, suyun miihitdo buxarinin sixliginin
pr:0=6,5mqr/sm’ qiymotlorindo statistik soraitdo kvars reaktorda aparilib.

Cadval 4.
Silikat niimunalori | Cy, silisiuma | T temperatur, K P20 G (H,)
goro atom Yo-i mqr/sm’ molekul /100 eV
SiO,-1 - 673 6,5 2,0
U0, -Si0, 0,01 673 6,5 3,0
(UO,)x(BeO),(S5i0,), 0,01 673 6,5 4,5

Alinmis naticalor gostorir ki, uran silikagelin suyun radiasiya-katalitik xassosini artirir.
Miisahido olunmus artim uranin alave enerji 0tlirmo morkozi yaratmaqdam basqa, radioaktiv
par¢alanma mohsullarinin enerjisinin suyun radiolitik parcalanmasinda istiraki ilo izah olunur.
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SiO-1 —m s> @ tetex (10)
U02 _ SlOz daxili siialanma ® +e + ex (1 1)
xarici §i 1) a@ +e + ex (12)

Harada ©, ¢, ex  silikagel strukturunda omoalo golon desik, elektron vo hoyacanlanmis
hallardir.
Si0; — I tomiz silikatda radioliz yalniz xarici stialanma hesabina AEx bas verdiyi halda,
uran tortibli silikatda iso radioliz prosesi xarici stialanma (AEy) vo daxili radioaktiv parcalanma
AEp enerjilorinin hesabina bas verir. Odur ki, radioaktiv sistemds udulma siia enerjisi intensivliyi
sorti olaraq iki torkib hisso ilo miioyyon edilir  (Jum=JdaxititJxarici) . Odur ki, radioaktiv
katalizatorlarin istiraki ilo prosesin siirati adi sistemlordon ¢ox olacaqdir.
W(HZ )radioaktiv — J

daxili + Jxarici Jdaxili
—1+ (13)
W(H,)

Sio, -1 xarici xarici

o] Sakil 9. (UO,),—~(BeO),—(Si0,), katalizatorunun
istiraki ilo suyun y-radiolizi (D=3,25 Qr/s)
zamani hidrogenin radiasiya-kimyavi ¢iximinin

sothin tutulma doracasindon asililigi.

2
o
T

G(I), molekul/100eV
S
T
\

III. Radium tarkibli silikatlarin suyun radiolitik parcalanmasinda radiasiya —
katalitik xassalari.

Tobii radionuklidlarin tipik genis yayilmis niimayandosi radiumdur. Odur ki, torkibinds
radium olan silikat asagidaki reaksiyalar {izro sintez olunur.

Si(0C,Hy), + H,0 SHCOON gi0H), + 4C,Hs0H (14)
C,HsOH + CH;COOH — CH;COOC;Hs + H,O (15)
Si(OH)4 Tm SiO, + 2H,0 (16)

Gostorilon reaksiyalar iizro tomiz SiO, alinir. Radium-silikat almaq {igiin iso Si(OH)4
gelinin tizorine RaCl, olave edilib, T=373K, 1=12 saat miiddstindo reaksiya aparilir:

Si(OH), + RaCl, — Ra-SiO; +2HCI + H,0 (17)
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4
g 3.5] 3
§ 3 Sakil 10. Ra — Si0O; + H,O sistemindo radiasiya —
e’ 2.5 termiki proseslorde radiumun miqdarindan asili
= 2] A 2 olaraq malekulyar H, —nin alinmasinin kinetik
S 1'57 oyrilari.
; 0157 1 1.A= 260 Bk/g, 2. A= 2500 Bk/g, 3. A= 6100
' O e A A Bk/g, T=300 K, D= 0,4 Qr/s
0" 50 100 150 200 250 300
1, daq
g 3 . .
=] Sakil 11. Ra — SiO; + H,O sisteminda
fa 4.0 5 radiasiya — termiki proseslords radiumun
= miqdarindan asili olaraq molekulyar H, —
- nin alinmasimin kinetik ayrilori.
T 2.0 1 1. A= 260 Bk/g, 2. A=2500 Bk/g, 3. A=
z 6100 Bk/g, T=373 K, D= 0,4 Qt/s
0

60 120 180 240 300 Tt,deq

Kinetik ayrilor asasinda toyin edilmis W(Hz), Gimumi (Hz2) vo Gaas(Hz2) qiymatlori codvalda
verilib.

Cadval 5.
Radium - silikat T=300K, D = 0,4 Qr/s T=373K, D= 0,4 Qr/s
niimundlori, onlarm | w(H,)- 102 Gim(Hy) G aas(H) W(H,)-10™"2 Gim(Hy) G ws(Hy)
radioaktivliklori Molekul/ Molekul/ Molekul/ Molekul/ Molekul/ Molekul/
Bk/q qr-s 100 eV 100 eV qr-s 100 eV 100 eV
1. 260 0,33 0,012 2,61 0,56 0,024 5,14
2. 2500 2,25 0,09 17,60 2,78 0,12 25,60
3. 6100 3,06 0,12 23,87 4,17 0,18 38,54

bilar:

Alinmis noticalor gostorir ki, silikatin torkibinds radium izotoplarinin miqdar artdigca
onun sathindo suyun radiolitik parcalanmasinda hidrogenin ¢iximi artir. Temperaturun
T=300+373K intervalinda doyismosi do hidrogenin ¢iximini artirir. Cadvalds verilmis Gaugs(Ho)
giymatlarinin homogen halda tomiz suyun radiolizindo miisahido olunan giymatlo (G(H,)=0,45
molekul/100eV) miigayisasi gostorir ki, Gags(H2)>Gpom(Hz), bu da alinmis radium-silikat
sistemlarinin suyun radiolizinds radiasiya-katalitik tosir gdstormasini siibut edir.
Radium-silikatin suyun radiolitik parcalanmasina tosiri asagdaki faktorlarin hesabina ola

Radium-silikat gamma-giialarinin enerjisini udaraq onu qeyri-tarazli yiikdasiyicilarin
enerjising gevirir:

Ra—Si V> Ra-Si(e+®)

e Su Ra-Si sistemindo Ra™ kationun otarfinda ion-dipol qarsiligli tesiri {izro adsorbsiya

olunur.

H
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(H,0*) — Ra—Si— Ra—Si+ H+ OH
H+H—>H2

Omolo golon OH qrupu silikat strukturu torofindon tutulur. Bunun siibutu IQ- udulma
spektirlorindo OH qrupuna aid udulma zolagimin miisahido edilmasidir. Nozors alsaq ki, Ra-Si —
da radium Ra™ kation kimi suyun adsorbisyasi vo sonraki proseslordo aktiv enerji Gtiirmo
moarkazi rolundan bagqa da, radioaktivlik vo miivafiq ionlasdirici siia monbayi rolunu da oynayrr.
Radium vo onun parcalanma mohsullari torafindon hom a-stialari, hom do parcalanmalarin digor
mohsullar1 alinir ki, onlar da silikat strukturuna tosir edirlor:

. daxili siialanma o
Ra—Si oo > » Ra—Si

Ra"” radioaktiv par¢alanma

Ra—-Si + H,0 — Ra—Si- H,0*— Ra—Si+ H+OH

Alinmis naticalor gostorir ki, radium-silikatin suyun radiolitik pacalanmasinda radiasiya-
katalitik aktivliyi niimunolorin radioaktivliyinin artmasi ilo artir. Bu da radioaktiv silikatin suyun
radiolitik pargalanmasinda daxili slialanma enerjisinin do istifado olunmasi noticosino galmoya
osas verir.

Miihiim natica: /lk daof> olaraq radioaktiv radium-silikatin daxili siialanma enerjisinin
tasirindan onun suyun radiolitik par¢alanmasinda radiasiya katalitik aktiviliyinin yiiksalmasi fakti
askar olunub.

Odabiyyat
1. A.A.T'apuboB. PannannoHHO-KaTaJIUTHYECKOE ICHCTBHUE OKCHIHBIX KaTalM3aTOPOB B
nporecce  pasnokeHue  Boabl, COOpHHMK HaydHBIX TpymoB «PammannonHO-
KaTaTUTUIECKUE TPOIECCH B TUCTIEPCKUX cpenax, OTBETCTBEHHBIN pemakTop, akanx.PAH
B.H.ITapmonc, HoBocubupck, «Hayka» Cubupckoe otaenenne, 1992, ¢.120-161
2. Jay A.LaVerne and Lau Tandon, H, Production in the Radiolysis of Water on UO, and
Other Oxides, J.Phus.Chem. B. 2003, 107, 13623-13628
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NEW GENERATION OF ALPHA AND GAMMA DETECTORS

A. Garibov®, Z. Sadygov*®, R. Madatov®, R. Mehdiyeva®, E. Guliyev’, F. Ahmadov",
G. Ahmadov™*, S. Tiutiunnikov”, V. Shvetsov®, V. Zhezher”, Yu. Kopach®
“ - Joint Institute for Nuclear Research, Dubna, Russia
b _ ANAS, Institute of Physics, Baku, Azerbaijan
“ ANAS, Institute of Radiation Problems, Baku, Azerbaijan
4 LLR Ecole Polytechnique, France Cedex
ahmedovg@nf.jinr.ru

Nuclear and high-energy physics experiments often require photo-detectors which have
low operating voltage, high gain, single optical-photon sensitivity with sub nanosecond timing
characteristics, good radiation hardness, and insensitivity to magnetic field and compact sizes [1,
2]. One of the best candidates between photo-detectors which respond conditions showed above
is micro—pixel avalanche photo diode (MAPD) [3-5].

On the other hand, it is known that, scintillators with PMT are widely used as detector in
many fields e.g. nuclear and high energy physics, medical imaging, diffraction, nondestructive
testing, nuclear treaty verification and safeguards, and geological exploration [1]. Taking into
account the properties of MAPD shown above, a replacement of PMT with MAPD is useful in
many experiments [5-7]. Therefore, investigation of scintillation detectors based on MAPD
attracts extensive attention.

In this work the performance of new generation Micro-Pixel Avalanche Photodiode
(MAPD) manufactured in collaboration with Zecotek Photonics Singapore Pte. Ltd was
described. Micro-Pixel Avalanche Photodiode has the especial advances: gain can reach values
of 10°, photon detection efficiency is 30-35 % in a wide wavelength range and density of pixels
is 15000pixels/mm®. We report the results of gamma-rays and alpha particle detecting
measurements performed using lutetium fine silicate (LFS) scintillator crystal with MAPD.
Energy resolution was 25% for **'Am (59.6 keV), 11.5% for *'Cs (662 keV) and 9% for
5.5MeV alpha particle from **' Am source.

The obtained results allow using these detectors for monitoring radioactive contamination
in various environments and public security (Associated Particle Imaging for explosives and
drugs detection) [7, 8].
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IMPACT OF y-RAYS ON THE THERMOELECTRIC DRIVING FORCE OF
Tb,Sn;..Se MONOCRYSTALS

T.A. Jafarov', A.A. Garibov', MLL Murguzovz, Sh.S. Ismayilovz, J.L Huseynov2
TANAS, Institute of Radiation Problems, Baku, Azerbaijan
?Azerbaijan State Pedagogical University, Baku, Azerbaijan
tapd75@mail.ru

The solid products (SnSe);..(ThSe), were synthesized by the method of direct fusion of
components, put for long-term evaporation, phase equilibrium studied on the basis of complex
physical and chemical analyses, Thy,;Snge9 and Tbhy g5Sny95Se monocrystalls obtained by the
method of the directed fusion zone. A number of electrophysical properties of the alloys of
(SnSe); (ThSe), systems were studied before and after the radiation at the wide range of
temperature (77-320 K), and the impact of y-rays on these properties examined. The isotope of

“Co with the energy of the quantum equal to 0.0/ MeV as the source of y-ray was used. The
radiation was carried out within 30 hours at the dosage of D = 0.6 gr/sec. The values of some

kinetic parameters of the alloys of Sm_,Ib.Se (x=0; 00,01; 0,05) gystems, such as spesific
electric conduction (o), thermoelectric driving force (o), concentraction of charge carriers (n)
and Hall voltage (1), determined at the temperature 300K before and after the radiation were

given in the table.
Table 1. T=300K

Composition Before radiation After radiation

S
type | n. G, 1, o type n, G, 1, a
of | p(n) Oom’ sm®> | mkv | of sm®> | Om™sm™ | o2 | mkV
con | sm® L L 7 e cond Vosan| K
d

SnSe p 7,2:10" 18 156 | 420 p | 6810”7 16,7 153 | +465

Thy1SnggeSe | p 610" 6,310° | 6,5 297 n | 6910" | 81-10° 30 -315

ThosSnesSe | n 9,810 | 4,5107 3 -205 n_ | 40107 | 3210 20 [ -191

As seen from the table, considerable changes occur in the values of kinetic parameters
after the radiation. In the first sample the concentration of charge carriers was reduced for one
order and the indication changed from p to n. On the contrary, in the second one the
concentration of chagre carriers was increased for one order and the voltage — 6 times. In the first
sample the thermoelectric driving force (o) after the radiation was equal to a,=-315mkV/min
provided that 0,=297mkV/min at T=300K. And the value of a in the second sample was reduced
till Aa=14mkV/min.

As known, the thermoelectric driving force () in the semiconductive materials is very
sensitive to concentration of chagre carriers and defects. That’s why, as it was stated above, in
order to study the impact of y-rays on the thermoelectric driving force of the obtained samples,
the dependence of o (T) at the temperature 7=77-320K was measured before and after the
radiation and analyse made. It was determined that the value of a at the temperature 7=85K was
reduced to 16% after the radiation in the sample with the content x=0.05 as opposed to that with
the content of SnSe and x=0.01. On the contrary, the increase was observed for -22% in the
sample with the content x=0.0] and for -18% in the compound SnSe.

Following the research, it was determined that the concentration of point radiation defects
of acceptor-type arisen during the radiation in the alloys of 7b Sn, Sesystems is relatively

lesser in the sample of the content x=0,05 and more resistant to radiation.
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CdGayS, belongs to the family of A"BY'C}" (A" = Zn, Cd, Hg; B"' = Al, Ga, In; C"' =S, Se, Te)
ternary diamond-like semiconductors. These materials have a large (up to 4.0 eV), direct band
gap and are attractive for UV optoelectronic applications. Earlier, we reported the X-ray
dosimetric properties of CdGa,S, single crystals. The purpose of present work was to investigate
X-ray dosimetric characteristics of CdGa,S4single crystals doped with Cu (3 mol. %).

Figure plots X-ray conductivity coefficient K_versus the X-ray dose rate for the CdGa,S4<Cu>

single crystals at 300 K and applied voltage U = 150 V. It is seen that K_of the CdGa,S4<Cu>

single crystal varies between 0.064 and 0.49 min/R. From the experimental data it follows that
the K_(E) dependence for CdGa,S4;<Cu> at low dose rates is an increasing function. This
function has the largest slope in a narrow range of dose rate E£: from 0.75 to 2.73 R/min at V, =
25 keV (Figure, curve 1). Curves 2—6 first slightly increase with the dose rate and then decrease
starting from certain E. At dose rates lower than 20 R/min, K_for CdGa,S4<Cu> single crystal

decreases with effective hardness (V,) of X-ray radiation; at £ > 20 R/min, it becomes
independent of V.

0.6
" 7 Figure. X-ray conductivity coefficient as a

04 WE function of X-ray dose rate for a CdGa,S4<Cu>
@ ' single crystal (U = 150 V) at X-ray tube voltages
‘Eﬁ i- ) Va=(1)25,(2) 30, (3) 35, (4) 40, (5) 45 and
F 02 —“'@i;.,,_mr s, (6) 50 keV. T'=300 K.

FINOGe s e , 5 SN
0 2|o 4|0 60 80
E, R/min

From analyzing the current-dose characteristics of CdGa,Ss<Cu> single crystals, it follows
that the dependence of the steady-state X-ray current on the dose rate can be adequately
described by a power law: I, = I — I) ~ E“ where I is the dark current and /5 is the current
under exposure to X-rays at a dose rate £ (R/min). It is follows from experiment that, the
current-dose characteristics tend to linearity (« = 1) at low dose rates of X-rays. At relatively
high dose rates of hard X-rays (at high voltages V,), the exponent o tends to 0.5.
I, ~ E'? dependence is characteristic of the mechanism of quadratic recombination of charge
carriers generated by roentgen rays in CdGa,S4<Cu> single crystals. Earlier, when studying the
X-ray dosimetric characteristics of CdGa,Ss undoped single crystals, we found that, when X-ray
radiation is switched off, the dark current reaches a steady state value within 2-3 min rather than
at once. Doped CdGa,S4<Cu> single crystals compare favorably current in them does not relax
with time. When X-ray radiation is switched off, the dark current is established almost at once.
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Semiconductor nuclear radiation detectors have experienced a rather rapid development in
the last few years. They are now used in a large variety of fields, including nuclear physics, X-
ray and y ray astronomy and nuclear medicine. In recent years, a substantial international effort
has been invested in developing a range of compound semiconductors with wide band gap and
high atomic number for X- and y-ray detectors. Among the compound semiconductors, cadmium
manganese telluride (Cd;x« MnsTe) are the most promising materials for radiation detectors with
good energy resolution, high detection efficiency and room temperature operation [1].

Over the last decade, increasing effort has been devoted to the development of devices for
medical applications based on Cd;x MnsTe detectors. These detectors as X— and y-ray
spectrometers are very competitive with traditional systems based on solid scintillators, silicon
and germanium detectors.

In nuclear medicine a gamma-ray radiotracer is usually injected intravenously in the body
and its distribution is imaged by using dedicated systems. Medical imaging systems include
mainly nuclear cameras and positron emission tomography systems (PET). Both systems are
energy dispersive: nuclear cameras operate mainly at 140 keV (gamma emission of **Tc), while
PET systems make use of coincident detection of 511 keV positron-annihilation gamma rays
(positron emission of ''C, °N, 0).

Cd;xMn,Te detectors are also suitable for the development of portable systems for
mammographic X-ray spectroscopy.

The energy spectrum and wave functions of electrons for arbitrary wave vector were
obtained for Cd; x Mn,Te thin films in our works [2].We calculated interband Faraday effect in
Cdi-x Mn,Te in the framework of a two band model with taking into account the exchange
interaction in a nonquantizing magnetic field.

In this work we have reported initial investigations of Cd;.x\MnyTe solid solutions to study
of Cd;.«Mn,Te detectors use potentials in medicine.

CdixMn,Te solid solutions of different chemical composition (x=0.01, 0.03, 0.05) have
been synthesized, the chemical composition, crystal structure and lattice constants of the
obtained solutions have been studied by X-ray diffraction method. It has been shown that the
studied Cd;_.x Mn,Te solid solutions crystallize based on the CdTe zinc-blende lattice. For the
amount of Mn x=0.01, 0.05, Cd, x Mn,Te has the cubic, zinc- blende (sphalerite) structure. The
lattice parameter, a decreases linearly with concentration x. Our investigations gave information
about the degree of crystallinity for the crystalline plane (111).

References:

1. S.D.Sordo, L.Abbene, E.Karoli, A.M.Mancini, A.Zappettini, P.Ubertini. Sensors 2009, 9,
p.3491-3526

2. Askerov B.M., Ismailov T.H., Mchrabova M.A. Physica status solidi (b), 1991, v.163,
p.k117-k121.
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IV-VI semiconductor nanocrystals attract much attention because of their size-dependent
properties and promising applications in optoelectronics. Based on IV-VI diluted magnetic
(semimagnetic) semiconductors (DMS) Pbix Mn,Se(Te) are materials that can find future
applications. These materials show interesting magnetic, magneto-optical, magneto-electronic
properties and will be used, for example, in quantum computers. Due to charge and spin degrees
of freedom belong to these materials an inherent advantage of magneto-electronics over
electronics is being the fact. DMS containing magnetic ions Mn*", Fe*", Co”" are studied mainly
on II-VI based materials such as CdTe and HgTe etc. These magnetic ions are easily
incorporated into the host II-VI crystals by replacing I group cations: Cd (atomic radius- 0.156
nm, ionic radius - 0.099 nm) and Mn (atomic radius - 0.130 nm, ionic radius - 0.091 nm). The
magnetic interaction in II-VI DMSs is dominated by the antiferromagnetic exchange among the
Mn*" spins (electron configuration 3d°, electron spin S=5/2), which results in the para-,
superpara-, ferro-, antiferromagnetic, or spins glass behavior of the material.

In these report the new approach for preparation of nanocrystals is described. The method
for preparation of diamagnetic PbSe(Te) and DMS Pb,; Mn,Se(Te) nanocrystals based on
technique of colloidal chemistry has been developed. The Pbi.«Mn.Se(Te) nanocrystals have
been synthesized by means of substitution reaction. The synthesized nanocrystals have been
characterized by X-ray diffraction (XRD), transmission electron microscopy (TEM), optical
absorption in the UV/VIS in IR regions and electron magnetic resonance (EMR) technique. The
formation processes of nanoparticles and their distribution by size during the process on different
stages are followed by dynamic light scattering technique Nanosizer LB 550, HoribalY and the
element content and their distribution — by X-Ray Fluorescent microscopy XGT-7000,
Horibal Y. Structural analysis show the spherical shape for the synthesized colloidal
nanoparticles. The average particle’s diameter is 18.4 nm. Optical spectra demonstrate features
due to change of Mn content x in the Pbi.\Mn,Se(Te) nanocrystals. The values of the energy gap
for a given composition of the IV, Mn,VI at room temperature are estimated. The experimental
identification of the actual mechanism of substitution of lattice cations with magnetic ions as a
function of concentration as well as the development of the microscopic model of the coupling
between local distortion of the crystal lattice and magnetic moment of Mn”" ions will be the
subject of our further research.
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In recent years increased more interest AVB" compounds with the presence of Mn
element by epitaxial method. The reason for this is the increase of technical requirement for the
thermoelectric materials with semimagnetic properties. Therefore, increasing the efficiency of
the materials in this group and as well as external influences as well as studying resistance to y-
radiation attains scientific and practical importance.

The aim in the present work is to explain the nature of electric conductivity mechanism
of the Pby9oMn 01 Se containing thin layers by epitaxial method and study objective laws the
influence of radiation defects on conductivity mechanism as a result of y-rays. For this purpose,
were received both p and n-type thin epitaxial films of the PboooMn ¢0:1Se samples and were
studied their crystal perfection by electron graphic, radiographic and surface morphology by
atomic-force microscopic methods. The results show that the samples are conform with
stexiometric content.

p and n-type conductivity Pb;.xMnxSe(0,01) thin films were received on BaF, substrates
and their electric conductivity investigated in the 77-300 K temperature range. The results show
that 1go-f(1/T) dependence consist of impurity and intrinsic perm ability area. From inclination
curves were calculated the price of activation energy and was correspond to 0,12 and 0,08¢eV.
The effect of y-rays was studied and was determined that after irradiation the electric
conductivity of n-type sample decreases, but as against in p-type of conductivity samples
increases. it will be say on the basis of the results , that the nature of defects which arise during
the radiation depends the type of initial conductivity of samples, that is the conductivity
decreases partial in n-type samples, but increases in p-type samples.

The concentrations of charge carries in researching samples at a temperature of 300K was
determined by the compensation method by measuring the Hall coefficient: In n-type sample
n=1,1-10""sm™ and in p-type samples n= 2,3-10'"sm™ . The results was compared with results
which received at the temperature range of T=77+500K during the measurement of the electrical
conductivity before and after irradiation. During the investigation for both sample was used both
conditions and doses and the same MRXy-25 isotope source *’Co. Dy -absorbed dose was in
35kQr(E = 0.54 MeV) preparation. The research shows that the electric conductivity of the
sample with n-type conductivity significantly reduced after radiation: at the temperature of T =
77K Ac / 6 = 51%; at a temperature of T = 300K Ac / 6 = 41.5% decreases. But in p-type
sample, in defiance there is an increase in the electrical conductivity mechanism: at a
temperature of T =77K Ao/ 6= 91% at T = 300K Ac / 6 = 69%increases.

Thus, it was determined on the result of the research that when the radiated samples with
the containing Pbg99yMny, o;Se with y-rays the nature of the acceptor-type radiation defects are the
same which arise in them. In n-type from the going compensation with the acceptor-type
radiation defects the electric conductivity of the sample decreases, but against in p-type sample
increases.
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YUKSOK AKTIVLIKLI DAIROVI MONBO UCUN ALFA DETEKTORUN
EFFEKTIVLIYININ HESABLANMASI
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Alfa  spektrometrik  metodla  yarimparcalanma Silisium Alfa
miiddati orta vo uzun olan radionuklidlorin toyinati zamani
elektroliz yolu ilo alinmis niimunolorin alfa detektorun
sathini ¢irklondirmo ehtimali niimuns ilo detektor arasindaki Niimuno
mosafodon asilidir. Beloki, niimuns detektora ¢ox yaxin
oldugda alfa parcalanma zamani topmo niivalori detektoru Kame
cirklondira bilir. Noticodo uzun miiddeat yiiksok aktivlikli -
niimunslorin analizindoe istifade olunmus alfa detektorlarin y
sothlori topmo niivolori ilo ¢irklondiyi {iglin istifadoys
yararsiz olur. Molumdurki, miiasir alfa spektrometrlordo bu Sokil 1. “Alpha Analyst”
(Canberra, ABS) problemin holli iigiin istehsalg1 torofindon alfa kamerada  markal alfa spektrometrin
niimuna kamerast dorin vakkum yaradilmir vo topma niivalori

detektorun ¢irklonmosinin qarsisim almaq moqsadi ilo alfa kamerada sixlig1 14 pg/sm” olan hava
miihitini saxlamaq tovsiyo edilir. Alfa detektorun sothinin ¢irklonmasi probleminin digor halli
yolu kimi yiiksok aktivlikli niimunslorin alfa detektorla olan mosafasinin artirilmasini toklif
edirik. Belo ki, bu zaman topma niivalari alfa zorraciya nisbaton yiikii va kiitlasi ¢ox oldugundan
qisa moasafoda enerjisini itirorok alfa detektorun sothina ¢ata bilimir. Lakin niimuns ilo detektor
arasindaki mosafo artiqgca diskdon c¢ixan alfa zorrociklorin bir qismi detektorun {izorino
diismoyarok hondasi effektivliyin azalmasina gotirir. Bu mogsadlo biz dairovi monba iigiin alfa
detektorun handosi effektivliyinin hesablanmasi tiglin asagidaki ifadoni toklif etmisik.

am R eam
| ar| -

-0 -
e(R,0,H) = | dpl df
] - -

g

4R [(pcosf5—rcosa)® + (osinff —rsina)® + H3]2

Q =0

R — manbanin radiusu

D — detektorun radiusu
H — monba ilo detektor arasindaki masafo it l l

Toklif olunan ifado ilo dairovi monbs (D=10mm) {igiin
nimuno vo alfa detektorun arasindaki mosafonin  1-45 mm | gy,

0.4 .

intervalinda, alfa detektorun (D=12mm) hondosi effektivliyi Mathcad |~ o2 .

program tominatinin kdmayi ilo hesablanmis vo naticalor cadval 1 vo |

sokil 2 do gostorilmisdir. o 0w e
Sokildon goriindiiyii kimi diskls alfa detektor arasinda masafo H

artiqca hondosi effektivlik azalir.

Hiindiirlikmm | 1 | 2 | 3 | 4| 5|6 |7 |8|9|10|11[12|13|14|15|16| 17| 18
Effektivlik 044 | 038 | 0.34 | 0.30 | 0.26 | 0.23 | 021 | 049 | 0.17 | 0.15 | 044 | 043 | 0.11 | 0.10 | 0.10 | 0.09 | 0.08 | 0.08
Hiindiirliik,mm |19 |20 |21 |22|23|24|25|26|27|28|29|30|31|32|33|34|35] 36
Effektivlik 007 | 006 | 0.06 | 0.06 | 0.05 | 005 | 005 | 004 | 0.04 | 0.04 | 004 | 003 | 0.03 | 0.03 | 0.03 | 003 | 003 | 0.02
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Critical dissipation of waves on fluctuation of parameter order near to the point of phase
transition of II sort is following from thermodynamic theory. Experimentally this phenomenon is
well-known as critical dissipation of neutrons on fluctuations of magnetization close to the Curie
point of ferromagnet. As electrical resistance of alloys is connected to dissipation of electronic
waves on heterogeneity of crystalline lattice as which fluctuations of concentration and
parameter of the nuclear order act, existence and critical dissipation of electrons of conductivity
near to the temperature of phase transition the order — the disorder (points of Kurnakov) is
possible[1].

In the present work is undertaken an attempt of supervision of critical dissipation of
electrons of conductivity near Ty in alloys of NisFe alloyed by third element. In this connection
special interest was represented with measurements of electroresistance of alloys at various
speeds of heating and cooling. Researches are carried out on alloys Nis (Fe;xMey), where in
quality of Me acted Ti,Cr, V, Nb, and Ta. In all cases x changed from 0 up to 0,5.

The specimens prepared for experiment were subjected to long-lived ordering annealing.
This processing has allowed coming into condition, in the most advanced stage close to as much
as possible ordered, that have confirmed the data of neutronographical analyze. On
diffractograms there were fixed superstructure lines (100) and (110) of nuclear and magnetic
nature significative of ordering on NisFe type. It is investigated temperature dependences of
electroresistance in disordered and ordered conditions on specimens of some alloys of Ni3 (Fe;.
Mey) system. The main feature of them is the rising of electroresistance in all area of
temperatures both with increase of concentration of atoms of third element, and with increase of
degree of their order. Temperature dependence of electroresistance for the some most typical
alloys have been taken off in a dynamic mode. The main and characterized features exist in area
of point of phase transition order — disorder, where brightly expressed increase of
electroresistance is observed, and it is the less, than is less speed of alloy heating,

Some other type of curves p (T) is received measurement of electroresistance in mode of
cooling which consists of fast heating a specimen to high temperatures, and then - its cooling
with the given speed. Apparently from the dependence, at cooling increase of electroresistance
near the point of Kurnakov is observed, which is kept at downturn of temperature, appreciably
decreasing on size. The main thought of this discussion is concluded in carrying out of analogy
between before thermal neutrons and electrons of conductivity in alloys. The character of
dissipation both particles is connected to their waves nature and caused by interaction both
periodic lattice and its heterogeneities: fluctuations of ¢ and fluctuations of parameter of order 7.

The reason of increase of residual electroresistance ordered NisFe alloy, alloyed by the
third element, may be only an existence of nuclear correlation eMeMe>0. Thus eMeMe should
be more on size eNiFe, as last too is positive because of display of nuclear ordering on type
NizFe. Experimental fact of additional increase of electroresistance near to the point of phase
transition an order — disorder at heating and cooling of alloys Ni3 (Fe; xMey) can be connected to
dissipation of conductivity electrons on fluctuations of parameter of order m that abnormally
increase with approach to the point of phase transition an order — disorder. The areas of near
dividing into layers and near order formed near to temperature of Kurnakov are fluctuating in
space and time because of small energy of activation of ordering process near the point of phase
transition order-disorder.
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SUPERIONIC CONDUCTIVITY AND SWITCHING WITH MEMORY IN
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R.M. Sardarly, O.A. Samedov, N.A. Alieva, A.P. Abdullayeyv,
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ANAS, Institute of Radiation Problems, Baku, Azerbaijan
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In this paper, we report the results of an experimental study of the conductivity and
switching effect in TlInSe, compounds in a wide temperature range and v - irradiated.
The temperature dependences of conductivity o(7) in TlInSe, are shown in Fig.1. The
measurements were performed in an electric field oriented perpendicular to the tetragonal crystal
axis and parallel to it. One can see jumps in the dependences o(7) for both direction: for TlInSe,
a jump in o|[(7) is observed at a temperature 7 = 391 K and a jump on oi(7). TlInSe,
semiconductor crystals belong to compounds of the A3;B;C,°® group, which crystallize into the
tetragonal system with the space group Day'® (TlSe structural type). A characteristic feature of
these crystals is that their structure is formed by (In*'Se” ;) chains, elongated along tetragonal ¢
axis of the crystal.
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Fig. 1. Temperature dependences of the conductivity o(7) for the TIlInSe, crystal, measured (a)
perpendicular and (b) parallel to tetragonal axis ¢ of the crystals. The insets show the dependences In(cT)
on 1/T above the temperature jump in the dependence of In(c7) on 1/7.

It is known, that y - irradiation of crystals leads to formation of radiating defects in the
form of vacancies, atoms between chains, and also various type of complexes of the defects
cooperating among themselves and with chemical impurity. Underline, that the described effect
induced by a field spasmodic disordering gives the chance to realize, basically, superionic
condition in the TlInSe, crystal at enough convenient temperatures that opens interesting
possibilities of its practical use.
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The irradiation doses were accumulated by serial expositions in the same sample and were
200 and 400 Mrad. After each irradiation there were measuring &(T).
Temperature dependences of dielectric permeability ¢(7) initial samples and irradiated
crystals TIInS,<Sm> are presented on the fig.1.
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Fig.1. The temperature dependences of dielectric permeability &(T) of TIlInS,<Sm>
crystals: a — initial and b, ¢ — irradiated 200, 400 Mpan respectively.

It is shown that irradiation doses up 200 Mrad influence weakly on &(T) dependence, only
bring to decreasing of maximums values of investigated dependence. Such y-irradiation dose for
these crystals is most probably only light ionizing radiation and play a role of activating factor
for such processes as migration of point defects, impurities, domain boundaries and metastabile
states to stabile. That is, we observe radiationally stimulated ageing not bringing to temperature
change of phases transitions and spectrums of crystals. At 400 Mrad irradiation dose dependence
of &(T) is radically change. There is a strong tailing of &(T) curve in temperature range of Tc-T;
and broadening in range of high temperature.

On the basis of carried out investigations we have determined density of defect level states
in irradiated T1InS; crystals doped by ytterbium, and we have determined localization radius and
hopping length. It was shown, that by influence on electronic subsystem we can change
dielectric properties of relaxors. It is supposed that transfer of charge in region of stabile relaxor
state is relating to tunneling from electron levels of quantum point across potential barriers
conditioned by superlattices of T1InS; crystals doped by samarium.
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Si+H,0 SISTEMINDO GEDON RADIASIiYA-TERMIKi PROSESLOR
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Silisium vo onun birlogmalori elm, texnika vo cihazqayirmada genis istifado
olundugundan, miixtalif goraitlordo ionlagdirict siialarin tosirilo onlarin sathindo vo hocmindo
gedon doyisikliyi 6yronmok boyilk ohomiyyot kasb edir. Bu moqgsadlo tadqiqat isindo 2x1 sm?
6l¢tido monokristallik silisium (n-tip) folqast gotiiriilmiis, sothi kimyavi yollarla tomizlonmis vo
kiitlosi toyin edilorok ampula daxilino kegirilmisdir. Ampula daxilinde vakuum (P=10" mm c.
st.,) soraitindo temperaturun (T=400°C) tosirilo sothi iglondikdon sonra, ampula daxilino
miioyyan miqdarda su (tozyiq 1 vo 2 atm. gdtiiriilmiisdiir) slavs edilorak baglanilmisdir.

Termiki vo radiasiya-termiki proseslordon alinan hidrogenin omoslogolmo siiratloring
(Wr(Hy) — termiki, Wrr(H,) — radiasiya-termiki) osason onun radiasiya-kimyavi ¢iximi toyin
edilmigdir. Alinan naticolor cadvalds verilmigdir.

Cadval
Si+H,0 sistemindo gedon radiasiya—termiki proseslordon (y-kvantlar, “’Co , P=49rad/san)
omoala golon hidrogenin radiasiya-kimyavi ¢iximinin temperaturdan asililigi

Tazyiq, i Wrr(Hp) | Wr(Hy) G(Hy),
atm Temperatur, “C 10"*molekul/g-san molekul/100 eV
300 0,27 0 0,88
1 400 0,98 0,34 2,06
500 4,36 3,11 4,25
300 0,59 0 1,93
2 400 1,89 0,68 1,21
500 11,44 8,78 8,71

Ionlasdirict siialarin vo temperaturun tosirilo Si+H,O sarhodindo [1-3] silisium sothindo

Si—1 Siv, — Siv, + H,0 — Siy, — H,O; — Si—OH + H
Si—OH+S8i-0OH - S§i-0-Si+H,

yaranan dioksid (SiO,) toboqesi daxilinde neytral oksigen vakansiyasi (O3;=Si—Si=0;3) vo
yarmmkegirici-dielektrik sorhodinds Si—SiO, (O3;=Si—Si=Siz) morkazlori ionlasdirict siialarin
tosirilo amolo golon desiklori (h) lokallagdirib, hor iki halda gorgin Si—Si rabitosini qirilaraq
paramagqnit xassoli, miisbot E* (O3=Si’) vo uygun amfoter xassoli P,-morkozlori (—Si=0s;,
—Si=Si;) yaradirlar. Su molekullar1 ilo tomasda olan E” morkozi yarimkegirici daxilindan istilik
va ya tunel-elektronlari ilo tokrar yiiklonorok suyun birbasa parcalanmasinda [2-4]:

O3ESi+ +¢e + H,O — 03=Si—OH + H
va Si—Si rabitasini barpasinda:

0:=Si" + —Si=0; + ¢ — 03=Si-Si=0;"
0,=Si" + —Si=Si; + e — 0;=Si—Si=Si;
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istirak edo bilor. Her iki halda matrisa elektron-hoyacanlanma voziyyotlorino (O5=Si-Si=0s,
0;=Si—Si=Si; ) kecir. Elektron-hoyacanlanma enerjisi adsorbsiya olunmus su molekulasina
otiiriilorso, suyun birbasa parcalanmasi bas verir.

I9dabiyyat:

1. Ausman G.A., McLean F.B. // Appl. Phys. Lett., 1975, No 26, P.173
Benedetto J.M., Boesch H.E. // IEEE Trans. Nucl. Sci., 1986, NS-33, P. 1318

3. Koutsky J., Kosik J. Radiation damage of structural materials. Materials sciense monographs.
V. 79. Elsevier. 1994

4. Jlesun M.U. u np. //Bectauk BI'Y, Cepus: ®usuka. Matemaruka, 2008, No2, C.30-36

ELECTRIC PROPERTIES OF 7y — IRRADIATED TlInTe, CRYSTALS

R.M. Sardarly, O.A. Samedov, R.Sh. Agayeva, A.P. Abdullayev,
E.T. Salmanoy, S.F. Samedov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
famin-salmanov(@rambler.ru

Temperature dependences of electric permeability o(T) initial samples and irradiated
crystals TlInTe, are investigated.

It is established that with growth of a dose of an irradiation to 50 Mpan, the maximum of
value of dielectric permeability increases. The dominating role in these processes is played
defects ionization type (the charged defects) which result from an irradiation y- quanta. That is, it
is observed radiation-stimulated the curing of structural defects leading to growth of dielectric
permeability of a crystal. The further growth of a dose of an irradiation leads to reduction of
dielectric permeability, which, most likely, is connected with increase in deficiency of crystal
structure under action y - quanta. Power of a dose 50 Mpap is critical at which dielectric
permeability of TlInTe, crystal starts to decrease. At the further increase in a dose y - radiation
the quantity of radiating defects increasing, leads to reduction of mobility and, hence, to
reduction of electric permeability.

The obtained data allow find energy of activation jumping, its frequency of oscillation at
which it is possible jumping through a potential barrier. It is shown, that the maximum value of
dielectric permeability is observed at dose D=50Mrad, that in 2 times exceeds reference values
of dielectric permeability of TlInTe, crystals, and the transition temperature in a superionic
condition is displaced towards low temperatures.

Researches radiation dose dependences of dielectric permeability of TlInTe, crystals,
indicate in possibility (at define critical value of a dose) abrupt lattice disordering of T1" ionic
sublattice which is accompanied by abrupt change of dielectric permeability.

Let's underline, that the described effect induced by a field abrupt lattice disordering
gives the chance to realized, basically, superionic condition in the TlInTe; crystals at enough
convenient temperatures that opens interesting possibilities of its practical use.

This work was supported by the Science Development Foundation under the President of
the Republic of Azerbaijan — Grant Ne EIF-2011-1(3)-82/13/1
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INFLUENCE OF THERMORADIATION TREATMENT ON THE STATE OF THE
IMPURITY - DEFECTIVE COMPOSITIONS IN THE DOPED SILICON

Sh.M. Makhkamov, M. Karimov, N.A. Tursunov, A.R. Sattiev,
M.N. Erdonov, Kh. M. Kholmedov, Sh.A. Muminova
Institute of Nuclear Physics AN RUz, Tashkent, Uzbekistan
natur@inp.uz

Application of the semicoductor crystalls, particularly silicon, for the production of the
microelectronical products significantly depends from the deffectness of the initial material. The
main deffects in the monocrystall are dislocations, different types of microdeffects, clystering of
impurity atoms in the form of precipitats and etc. Presence of such deffects in the silicon plates,
using for the preparation of the different semiconductor products leads to gradual degradation of
their characteristics up to their damage. Therefore detection of these deffects in crystalls and
determination of their sizes, types, concentration and homogeneity of its distribution have a very
important practical meaning.

This work is devoted to the study of the structure and sizes of impurity defects in silicon
doped by Ni and Pd impurities and also to the homogeneity distribution in the crystal volume at
the thermoradiation treatment. For investigation was used monocrystallic silicon plates n- and p-
types of conductivity grown by Chokhralsky method with specific resistance 2 + 20 Ohm-sm,
density dislocations ~10* sm™ and oxygen content ~10'” cm™. Doping of the silicon plates by the
impurities under the research was carried out at the temperature intervall 100 + 1300°C during 2
+ 5 hours with further gradual (with rate ~5 degree/min) and sharp (with rate~250 degree/min)
cooling. After removal of the field near the surface, crystals were polished by adamantine paste.
Irradiation was carried out by the reactor neutrons up to 3-10"® sm™ fluxes. Investigation of the
impurity defects structure was done on the modernized infrared microscope MIK-1.

In the silicon samples, doped by Ni was observed star like defects which are micro
inclusions of six and four petaline rosette types. Sizes of these inclusions are 30 + 40 p m and
are distributed in the crystal volume in the form of chain. In Si<Pd> was observed as needle-
shaped defects and defects having roundish shape. However their sizes are less than 10 + 20 gm

and they also are distributed as chains. It was established, that at the thermal treatment up to
1050°C and irradiation by neutrons up to 10'® sm™ flux practically don’t change inclusions
character and sizes in the sharply cooled samples. In the gradual cooled samples, if up to the
temperature 600°C and flux 10" sm™ character and sizes of inclusions don’t change, but at the
temperature1 050°C density defects decrease, however their sizes increase. The difference in the
character of the defects formation and their types in the sharply and gradually cooled samples
Si<Ni> u Si<Pd> probably can be explained that at the after diffusion sharp cooling the system
stay in the no equilibrium and introduced impurities atoms of Ni and Pd at freezing form an star
like micro inclusions. In the case of gradual cooling the transition of the system to the
equilibrium state with decrease of the free energy becomes more probable and impurity atoms,
slowly settling on the crystals lattice defects forms inclusions of the round shape.

On the base of the obtained results suggested a mechanism of the low dimensional
compositions formation with participation of the impurity defects and types of chemical
reactions going in the doped silicon at the thermal treatment.

This work was performed in the frame of ®2-®A-D121 grant at the Committee of
coordination and development of science and technology at the Ministry Cabinet of the Republic
of Uzbekistan.
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INFLUENCE OF TEMPERATURE ON ROENTGEN CONDUCTIVITY OF GaS,Se;«
(0=X<1) SINGLE CRYSTALS DOPED BY YTTERBIUM

E.M. Kerimova, N.Z. Gasanov, A.Z. Abasova, S.S. Abdinbekov,
G.M. Akhmedova, A.K. Zamanova
ANAS, Institute of Physics, Baku, Azerbaijan
elmirakerimova42@gmail.com

Usually crystals sensitive to X-ray radiation manifest the sensitivity like this at room
temperature and low temperatures.

Given X-ray detector unlike the familiar ones has a positive temperature coefficient of
roentgen sensitivity. It is made of mixed crystals GaS,Se; , (0<x<I) doped by metal ytterbium to
the extent of 0,0001-0,007 wt%. In this case the best properties have been obtained with the
introduction of ytterbium to the extent of 0,003 wt %. In suggested GaS,Se; (0<x<1) for
roentgen sensors doped by 0,003 wt% ytterbium with the increase of temperature from 300 to
410K the growth of dark current comparing with the roentgen one is slight. As a result the
sensitivity of suggested materials to roentgen radiation rises with the increase of temperature in
mentioned temperature range. By the values of sensitivity the optimal composition is GaSy 4Seg 6
doped by 0,003 wt% ytterbium.

By temperature rise the roentgen current and sensitivity of GaSg 4Ses(Yb) single crystals
have been increased.

The increase of roentgen sensitivity with the temperature rise is characteristic of all
GaS,Se; « crystal compositions except gallium selenide.

In GaSe unlike the rest of crystals by series of GaSiSe;x solid solutions roentgen
sensitivity with the temperature rise has been decreased. It indicated that Yb is included in
gallium selenide lattice in different way than in GaS,Sei_x crystals of other composition.

By maximum value of radiation power in GaSy4Ses(Yb) detectors at T=410K roentgen
current saturation has not been observed. Suggested detectors GaSy 4Seo ¢(Yb) allow doses from
1-10™* up to 700 R/min to be measured. The investigations carried out for 8 months show that
temperature dependence of roentgen sensitivity in GaSy4Seo(Yb) having a sufficient stability
does not change.

For crystals of composition x=0,4 the roentgen sensitivity at T=300K, 343K, 410K and
operating voltage 0,8 has the values 50,70 and 83 mkA-min/R, respectively.

Measurements at different temperatures have been carried out at direct-current voltage (V=
0,8V), constant intensity of roentgen radiation (E=15 R/min) and anode current on X-ray tube J=
3mA.

Parameters of suggested detectors enable them to be used in medicine: clinic, intracavitary
dosimetry, beam therapy and other fields where penetrating radiation at T=300-410K is used
including industrial inspection, radiation safety service.
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ROENTGENAMPERE AND PHOTOELECTRIC PARAMETERS OF
TlIn;.Sb,Se; SINGLE CRYSTALS

E.M. Kerimova, S.N. Mustafaeva, S.G. Jafarova, A.l. Jabbarov, P.H. Ismailova,
H.Sh. Velibekov, K.M. Salmanova
ANAS, Institute of Physics, Baku, Azerbaijan
elmirakerimova42@gmail.com

Among chain-layered semiconductors of A’B*C,° (A-T1; B-In, Ga, C-S, Se, Te) the TlInSe,
group is the most sensitive to visible and roentgen radiation.

The aim of present paper is to treat influence of partial substitution of In ions in TlInSe, by
Sb ions on their photo and roentgendosimetric parameters.

In table there have been presented values of resistance relation in darkness and light 200
lux for TlIn;SbsSe, single crystals (Rg/R;) at photon energy corresponding to photocurrent
maximum (hviax), also average values of integral photosensitivity (Spp).

As it is seen from table samples of mixed crystals have high sensitivity in intrinsic
absorption band.

By increasing x from 0,001 up to 0,0045 the ration Ry/R; increases from 1,8 up to 9,37.
High values of integral photosensitivity (Spn) of studied crystals show prospects of their use as
phototransducers of different purpose.

Average parameter values of photoresistors of TlIn; ,SbiSe; based crystals.

X Rd/Ri Sph thax
mkA eV
Im-V
0,001 1,8 28,2 1,5
0,003 4,13 288,0 1,45
0,0045 9,37 110,5 1,4

It is of interest to reveal influence of partial substitution In—Sb on roentgendosimetric
characteristics of crystals under study.

We studied roentgenampere characteristics of TlInSe,,  Tlng99s55Sbo,00asSer,
Tlng 999Sbopo1Se, crystals at different “effective hardnesses” of radiation. From these data
analysis it follows that a dependence of stationary roentgencurrent AJgy on roentgen radiation
dose (E) has exponential character, i.e.

AJgo=Jg—Jo~E®

Exponent of a given dependence is defined graphically from roentgenampere
characteristics as tangent of an angle of dependence slope IgAJg o on IgE.

Regular increase of exponent function value Jo~ E* “o” under other equal conditions as the
partially substitution of three-valent indium cations for corresponding Sb cations is traced.
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AL,0; NANO HISSOCIK SISTEMIN®O y-SUALARIN TOSIRi

H.M. Mahmudov, V.K. Karimov, X.Y. Nasirova, Z.Z. Xalilov,
S.9. Hasonova, X.S. Axundova, $.Z. Musayeva
AMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
hokman@rambler.ru

Hal-hazirda nanotexnologiyanin inkisafi yolunda genis axtarislar aparilir, bu da bir ¢ox
qlobal problemlorin holli yolunda boyiik rol oynaya vo ohomiyyatli doyisikliklor yarada bilor.
Ekoloji tomiz, alternativ  enerji monboyinin axtarist vo ya alternativ texnologiyalarin
hazirlanmasinda bu sahads yeni istigamatlorin yaradilacagina sobab olacaqdir.

Nanotexnologiyanin yaranmasi, xiisusilo nanotexnologiyanin hazirki voziyyetinin tohlili
bir sira vacib istigamotlor ortaya c¢ixir. Nanokompozitlorin todqiqi, nano-vo molekulyar
elektronikanin inkisafi, nanofotonik, nanokomponentlorin vo effektiv katalizatorlarin sintezini
saholorindo aparilacaq elmi todqiqat istiqgamotlorini Tretyakov [1] 6z moqalosinds genis
osaslandirmigdir.

N.Tomas vo 1.Saad [3-4] vo [2] moqalolordo gamma siialarmin tosirindon metal vo
metal oksidli nanohissociklorin sulu mohlulunun radiolizinds hidrogenin alinmasini todqiq
etmiglor.

Bizim apardigimiz tadqiqat isindo, qamma siialarmin tosirindon AL,O3 -nanohissaciklorin
sulu mohlulunun radiolizindo hidrogenin alinmasi vo nanohissaciklorin istifadesi zamani
hidrogenin ¢iximinin artmasi asas moqsad olaraq garsiya qoyulmusdur.

Nanohissocik, USA Skyspring Nanomaterials, Inc. Sirkotinin, mohsulludur, miixtalif
fazada olan AL,Os-diir. Todgiqat obyekti kimi, asason miixtalif d=20+50 nm 6l¢iilii nanohissacik
v su sistemi gotiiriilmiigdiir. Tacriibs asasinda m=0.05 qram AL, O3 vo 5 ml distilo olunmus su
sistemi hazirlanmis vo hazir mohlul 15 ml ampulaya doldurularaq vo vakum gurgusunda, maye
azot temperaturunda qaz qarisiqlarindan tomizlonorak baglanilmisdir. Hazir niimunslor doza
gici P=1.26 kQy/saat olan Co-60 izotop qurgusunda otaq temperaturunda 0-72 saat
intervalinda stialandirilmigdir. Radioliz noticosindo alinan H»-in qatilidi “T'azaxpom-3101~
xromatoqrafinda analiz  edilmigdir. Cihazin H,-no  goro  hossashgi K=8.6*1013
molekul/(sm3*mm)-dir.

Tadqiqat bir ne¢o variantda yerino yetirilmis, asason hidrogenin yaranmasinin t=0-+72
saat intervalinda kinetikast Oyronilmisdir (sok.1). Todqiqat obyekti kimi 1:100 nisbatindo disdilo
olunmus su vo nanohissocik gotiiriilmiigdiir. Alinmis kinetik oyrilordon goriiniir ki, 0-40 saat
hidrogenin yaranmasi xatti olaraq artaraq 60 saat miiddotindo doyma halina galir.

35 y = -0.0068x? + 0.9651x + 1.3877 *
R = 0.9929 ¢ Sokill. Suda hell olmus d=20 nm 6lgiilii
AL O; nanohissacik sisteminin
radializindon yaranan molekulyar

hidrogenin kinetik asililigi (Su:nH=1:100,
My, =0.05 qram, d=20nm, T=24°C, P=1.26
kQy/saat).

Hidrogenin ¢iximi, N(H2)*10*-18

0 20 40 60 80

Siialanma vaxti, saat
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Sokill-don goriindiiyli kimi xatti kinetik sahonin 20 saat miiddatinds katalizator sathindo
yaranan molekulyar H, —nin W=2.78*10"* molekul/(q*san) siiroti olub ki, ona géro hesablanan
radiasiya-kimyovi ¢ixim1 G(H2)=12.7 molekul/100eV olar.

- 20.00 V=°-°°°5X3'°-°42§X_21+0-7357“13-928 Sokil 2. Suda miixtalif Slciiliido holl
3 18.00 1 ) olmus ALOs; +H20  sisteminin
Py 16.00 - e ge .
g 14.00 4 radiolizindon  yaranan  molekulyar
<5 12001 hidrogen  ¢iximmin  nanohissacik
£s 10001 olglisiindon ~ asililign  (Dys:Su=1:50,
=5 G0l My, =0.05+0.1 qram, D=5, 20, 40, 50
S 4.00 | nm, T=24°C, P=1.26 kQy/saat, =24
T 2.00 1 saat).

0.00 T T T T )

0 10 20 30 40 50
Hissaciyin dlglsi, nm

Sokil 2-do gotiiriilon nano hissaciyin Olciisiindon asli olaraq omolo golon molekulyar
hidrogenin ¢iximi todqiq olunmugdur. Alinmis noticolora gora (sokil 2) qrafiki iki hissoya
bélmok olar ki, daha kigik 6l¢iilii d<20nm-o qodor 6lgiilii nanohissaciklords ¢ixim d>40 nm-don
boyiik hissocikloro nisbaton 1.5-1.7 dofs ¢ox olur ki, bu da bir ¢ox amillorlo izah edilir.
Bunlardan birids hissaciyin 6l¢iilori boylidiikco su miihiitinds barabor paylanmanin azalmasidir.

Eyni zamanda madds kiitlosindon asililigin todqiq olunmusdur ki, nanohissaciyin ¢okisini
0.2 gramdan artiq gotiiriildiikdo nanohissaciklor su mohlulunda ¢okiintii verir ki, bu hisso artiq
suyun par¢alanma prosesindo aktiv igtirak eds bilmayirlor. Bu qanuna uygunluq eyni zamanda
katalizator sothindo yaranan molekulyar hidrogenin ¢ixmimimnin azalmasinda da Oziini
gostormisdir.

Natico:

Su vo AlLO; nanohissacik sisteminin radiolizindo yaranan molekulyar hidrogenin kinetik sahoda
ciximi G=12.7 molekul/100eV olmusdur ki, bu da ki, tomiz suyun radiasiya-kimyavi ¢iximindan
12.2 molekul ¢oxdur.

Odabiyyat:
1. Tpetwskos FO.1O., //Ycnexu xumun, 2010 (6) c. 10.
2. Kpyrsakos FO.A.//Ycnexu xumun, 77, ¢. 242, 2008
3. PXX10. 14-19b4 347.
4. PXX10.24,1953.298

50



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

PHOTOLYTIC DECOMPOSITION OF HYDROGEN SULFIDE IN THE GAS
MIXTURES AND FORMATION OF MOLECULAR HYDROGEN

S.A. Huseynova, H.M. Mahmudov, LI. Mustafayev
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
hokman@mail.ru

The chemical conversions of organic fuels during the refining processes complex gas
mixtures containing hydrogen sulfide generate as a by-product. In accordance with the
environmental safety requirements these gas mixtures have to be purified from hydrogen sulfide
before use or environmental discharge. As it’s known because of combustion gases containing
hydrogen-sulfide oxides of sulfide emit into the atmosphere and they combine with water vapors
in the air and this process consequently results in pH change of H,SO; precipitations and acid
rains. The processes of purification of gas mixtures being the product of oil refining processes
and mainly containing hydrocarbons from hydrogen sulfide by a photochemical method and
molecular hydrogen generation have been under this investigation. As a radiation source with
A=250+365 nm wave length DRSH and PRK lamps (P=0.03-0.3 MPa, Hg-vapor) have been
used. The irradiation has been carried out in the range of t=0+0.5 hour. The radiation intensity
inside the reactor has been measured by a gas actinometer and determined as I=1.5-10"
quantum/sec.

The model gas mixture under investigation has been prepared at a vaccum plant in the

laboratory. During the researches the partial pressure of H»S capable of completely absorbing the
given wave-length of the radiation has been first specified. For this reason the dependence
between molecular hydrogen yield generated at the result of H,S decomposition and hydrogen
sulfide partial pressure has been studied . During t=0.5 hour period the dependence of hydrogen
generation on the hydrogen sulfide pressure has a linear increase in the range of P=0.13+1.33
kPa. At much bigger partial pressures molecular hydrogen yield is not dependent on pressure. In
the gas mixture used at our experiments the partial pressure of H,S has changed in the range of
0+3.0 kPa which is more close to real gas composition.
It has been established that temperature and irradiation time have their influence on the
progress rate of the processes. At the values of irradiation time more than 15 min the
concentration of hydrogen sulfide decreases up to 97+98 % and this doesn’t make serious
environmental problems. At this wave-length hydrocarbons undergo no photochemical
conversions. This is manifested with the absence of excitation levels causing dissociation due to
radiation absorption at the wave-length used in hydrocarbon gases . The fact that these levels
belong to hydrogen sulfide contained in gas mixtures has been experimentally proved.

The rates of H,S decomposition and molecular hydrogen generation processes is slightly
dependent on temperature. During experiments with the rise in the temperature the rate of these
processes are also observed to increase. The activation energy calculated on the basis of these
results is E=1.7 kkal/mole which corresponds to diffusion processes .

The selective purification of hydrogen sulfide by a photochemical method in complex
component gas mixture has been experimentally observed, and the process efficieny has been
investigated in the wide range of temperature and pressure. It has been shown that the maximum
quantum yield of hydrogen sulfide decomposition and hydrogen generation is observed at the
values of H,S partial pressure more than 1.33k Pa and the process efficiency weakly depends on
temperature.

The role of “hot” hydrogen atoms and the mechanism of the processes under progress
within the process of molecular hydrogen generation due to the photolytic decomposition of
hydrogen sulfide have been discussed.
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IMPACT OF y-RADIATION ON SOME KINETIC EFFECTS
IN THE ALLOYS OF Er.Sn;..Se SYSTEMS

J.I. Huseynov, Sh.S. Ismayilov, R.F. Mammadova, T.A. Jafarov, O.M. Hasanov
Azerbaijan State Pedagogical University, Baku, Azerbaijan
tapd75 @mail.ru

The monocrystals of the samples that have p- and n-type conductivity were obtained from
the alloys of Er.Sn;..Se systems in the research. Their electric conduction (¢), Hall coefficient
(Ry), thermoelectric driving force and Hall voltage (U;) of charge carriers at the temperature
range 7 = 77 + 320K were measured and analyzed before and after the radiation.

It was determined that depending on the quantity of erbium in Er.Sn;..Se system, one can
obtain both p-type and n-type compositions [1]. For p-type sample the monocrystals of the
samples with the concentration Ny = 3.6 - 10" sm™ inx = 0.0003% and Ny~ 4.1 - 10" sm™ in x
= 0.0005% were obtained, and their above-mentioned parameters measured and analyzed before
and after radiation. The source ®’Co with the energy equal to 0.01MeV and the dosage D =
0.6Qr/s was used in y-radiation.

It was determined that in n-type sample the value of Hall coefficient increased to 22% at
the temperature 7 = 77K after radiation, and, on the contrary, the decrease to 18% was observed

in p-type sample. In n-type sample the value of thermoelectric driving force increased from a

= -210 mTw to a = —282 mTw at the temperature 7 = 77K. In other words, it increased to 34%.

On the contrary, in p-type sample the value of thermoelectric driving force decreased from a
mkV mkV

= 289 — to a= 217 — In other words, it decreased to 25%. Respectively, at the temperature
T = 300K in n-type sample it increased to 14%; in p-type sample it decreased to approx 11%.
Respectively, the temperature dependence of Hall voltage was also studied. The value of Hall
voltage of increased to 7% in n-type sample, and no changes within the experimental error were
observed in p-type sample. In whole, Hall voltage decreases during the increase in temperature.
The charge carrier activation energy was calculated on the basis of temperature dependence of
electric conductivity, and scattering mechanism defined. It was determined that the charge
carriers scattered mainly from ion centers at the range of temperature 7 = 77 — 250K and from
the polarized acoustic phonons at the further increase in temperature.

Thus, according to preliminary results obtained during the experiment, it was determined
that acceptor-type point defects are formed during radiation, and these defects influence on the
concentration of charge carriers. That’s why the value of Hall coefficient changed after radiation.

Reference:

1. Huseynov J.1., Jafarov T.A. // Effekt of y-ray radiation on electrical properties of heat-treated
Th.Sn,Se single crustals// Semiconductors, (2012) V. 46, No 4, p. 430-432.
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HUCCIUIIEAJOBAHUS ITIOBEPXHOCTHU U INPUIIOBEPXHOCTHBIX CJIOEB
CJOUCTBIX KPUCTAJJIOB GaS, GaSe, GaTe METOJOM
PE3EP®OPJOBCKOI'O OBPATHOI'O PACCESAHUA

P.C. Maparos, T.b. Tarues, H0.M. Mycradaes, ®.I1. AbacoB
HAHA, Uncmumym Paouayuonnvix Ilpobnem, baxy, Azepbatiocan
fpabasov@mail.ru

Snepuo-pmsmyecknii meroq POP momyumn mupokoe NpUMEHEHHE Ha MpPaKTUKE C
cepenunbl 60-x rogoB XX Beka. DPdekTnBHOCTF MeTOMa 00YCIOBICHA €T0 HCIOJIb30BaHUEM
npu peuieHud (QyHIAMEHTANBHBIX W TPHUKIATHBIX 3a4ad  (U3UKM  KOHACHCHPOBAHHOTO
COCTOSIHUSI, B TOM YHCJIE€ TPHU OMpPEeNCHHH OSIEMEHTHOTO COCTaBa MOIU(MUIIMPOBAHHBIX
TBEPJBIX TEJ, U3YdCHUH MPOPHIeH  pachpeesieHnus 10 TTyOnHe pacTBOPEHHBIX JJIEMEHTOB, a
TakK >ke OTPENeICHNH TOJIIWH CJIOEB B MHOTOCJIOMHBIX 00pasiax M MpoLeccoB B3auMoau(py3un
B OTHX COsX. B Hacrosmeli paboTe NPUBOIUTHECS pPE3yAbTAThl HCCIEIOBAHUS CBOWCTB
MOBEPXHOCTH W TPUIIOBEPXHOCTHOTO CJOS JUIA CO3MAHHS TETEPOCTPYKTYp WM OapbepoB
[IloTTkn,  YyBCTBUTENBHBIX B YO u

PEHTTCHOBCKUX  obOnactsax  cmekrtpa. s
MOJIY4EHHUST DKCTICPUMCHTAIBHBIX — PE3YJbTaTOB w0
OBLT WCIIOJIb30BaH MeToa PesepdopmoBckoro
o0paTtHOTO paccestHus (POP).
OKcIepUMEHTATLHBIC pe3yIbTaThI
MOITBEPKAIOT, 4TO Ha MOBEPXHOCTH
KPUCTAZIOB  OTCYTCTBYIOT —aJCOpPOMPOBAHHBIE
MPUMECH. DTO SABJISICTCS CICIACTBUEM OTCYTCTBHS
Ha TOBEPXHOCTH KPHUCTAUIOB OOOPBaHHBIX
CBSI3EH. Onpenenén cocraB  OMHAPHBIX .
COCANHCHNU Ha TMOBEPXHOCTHU n B 600 80 1200 1600 1000 2400
MPUTIOBEPXHOCTHOM ciioe ClieZlyeT OTMETHTh WX .

paBHOMEpHOE pacnpejeneHme Takyro
MOBEPXHOCTh MOJKHO CUHMTATh HMICATBHOMN IS
CO3/JaHus CTPYKTYyp THIa O0apbepsl LIoTTKH nm
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Puc.1.3aBHCUMOCTH TOPMO3HBIX CEUEHHHN €'
o S Ga
OT SHEpruii HoHOB. 1- €, 2-§€

reTepoIepexobl, oOmnanarorue BBICOKOH
paZMaMOHHON CTOMKOCTBIO M YYBCTBHTEIBHOCThIO B Y® u Penrtren obGmactsax cmekrpa. Ilpu
MPOBEICHUE DKCIIEPUMEHTA aTYMKU OTPaKEHHBIX MOHOB PACIIOJNIATAIOT O] OYEHb OOJIBIIUMH
yraamu (10 170°). D10 00yCIOBJIEHO TEM, YTO Ha MOBEPXHOCTh JATYMKA TOMAIYT TOJBKO TE
HOHBI, KOTOPHIE B PE3yJabTaTe yNPYroro paccesHusl MOKUHYIU MOBEPXHOCTb KpHUCTAIA, YTO
MO3BOJISIET MO BEJMYMHE CUTHANA ONpPENeNuTh mapameTpbl mumeHd. Ha puc.l mpeacraBieHbl
3aBHCHMOCTH TOPMO3HOI'O CEUYEHHS paccesHus IJsI aTOMOB cepbl W ramnus. U3 kpuBoil 2
ompenenena BenmmanHa AE |, 9T0 TI03BOMIIO ONIpENeNuTh TITyONHY IPOHUKHOBEHUS HOHOB TEIHS
B HCCTIEAyEeMbIN KpHUCTaLT U cocTaBisiet 2,39 — 3,6 mxm. Criegyer oTMeTuTh, uto POP sBisiercs
HEpa3pyIaoM METOJOM U M3YYEHHBIE KPUCTAJUIBI MOXKHO HMCIOJb30BaTh B JANbHEHIINX
HCCIIEIOBAHMSIX.
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O®OPMUPOBAHUE HAHOCTPYKTYPUPOBAHHBIX OKCHUJI0OB AJIIOMUHUSA
HA CUCTEME CTEKJIO- ITO-Ti-Al

HI.O. Omunos, X./I. Jl:kanunaosa,
A.A. Papxadau, I'.X. Mamenosa, U.H. I'ypéanos, J7K.A. I'yines
HAHA, Unemumym ®@usuxu, baxy, Azepbaiiosxcan

shikhamir@mail.ru

[IpencraBieHsl pe3yabTaThl UCCIEAOBAHUM IO TOIYYEHHUIO TUIEHOK MOPUCTOTO aHOJHOTO
okcuaa amomuHusi (AOA) B rampBaHOCTaTUYECKOM pexume. [loirydeHbl MOPUCTHIE MIICHKH
AOA c pazmepamu niop 20-40 uM, rirybuno# 3-5 mxm.Hamm skcieprMeHTsl MPOBOAMIKCH HA,
TOHKOIUICHOYHOM aJIIOMUHWU, HANBUICHHOM IOCPEACTBOM MAarHETPOHHOTO pAacCMbUICHUS Ha
ONITHYECKOE CTEKJO, a Takke Ha cucreme crekino-InSnO(ITO —Ti —Al),ITO  sBusercs
JNEKTPUYECKH MPOBOAALIMM UM B TOXE BpeMsl ONTHYECKU IMPO3PAaYHBIM MaTEpHUaIOM I
COJIHEYHOTO U3My4YeHHs. [l03TOMY MOMKET CIYXUTb 3JIEKTPOIOM pu OCAKICHUN
MOJYIIPOBOJHUKOBOTO  Marepuaja BOBHYTPb HaHOMOp. AmHozmHoe okucieHne (AO)
MIPOW3BOAMIOCH MPH TUIOTHOCTSX TOKa 5—25 mA/cm® u Hampsoxeanu 40-60B. YcTaHoBieHO,
9T0 (GOPMHUPOBAHUS OKCHIA ATIOMUHUS, 3aBIUCUT OT TPHIIOKEHHOTO HANPSHKEHUS, TEMITEPaTyphl
u kuciotHoctd (pH) anexrponuta. [lpu HU3KKX IVIOTHOCTSX TOKA W OTHOCHUTENIBHO BBICOKHX
TeMIleparypax TpaBleHHE NpEeBaTUPYyeT Haja mpoleccoM oKucieHus. OZHAKO NMpPU HUBKUX
Temmeparypax (2-3°C) W BBICOKHX IUIOTHOCTAX Toka (Ooyiee 15 MA/cMm? HNPOUCXOJIUT
WHTCHCUBHOE OKHCJICHHE MOBEPXHOCTH W TPOIIECC TPABICHUS HE CIOCO0EH KOHKYPHPOBATH C
HuM. B cucreme crekno-(ITO —Ti —Al ), B mporecce JIMTETHHOTO OKUACICHUS, PACIIONOKECHNE
MOp Ha TIOBEPXHOCTH ATIOMHUHHS YIOPSAOYHBAaeTCA. B pesymprare OKHCIEHUS o0pa3yeTcs
ALO3.AToMHast TUIOTHOCTH AJFOMHHHS B OKCHJE B JIBa pa3a MEHBIIE, YEM B METAJUINIECKOM
AIIOMHUHHH, CJIeIOBATEIBHO, IIPU aHOIMPOBAHUH MPOUCXOANT yBEeIHUeHHE 00beMa B /1Ba pas3a. B
pe3yibprate 00BbEMHOTO PACHIMPEHHS OKCHIA ATOMHHHAS B IUIOCKOCTH TUICHKH BO3HUKAIOT
CKUMAIOIINE HANpsDKCHUS, CIIOCOOCTBYIOIIME OOpa3oBaHUIO YIOPSIOYCHHON IMOPHCTOM
cTpykTypsl. Kpome TOro, cxumaromue HampspKeHUs CIIOCOOCTBYIOT POCTY IUIEHKH BBEPX.
Takum o00pa3oM, 3a cYeT MEXaHMYECKUX HAMpSHKEHUH MPOUCXOTUT CaMOYIOPSII0YCHIE
CTpYKTypbl 1eHkH. Ha pwuc.l mnpencraBieHsl TUnuyHbIE aTOMHO-cHiOBBIE — (ACM) -
n3o0paxkenns B 3D macmtabe B pasHBIX MpoeKImsx oOpasna nopuctoro AOA, MOIy4eHHOTO
MIPY IJIOTHOCTH aHOJHOTO Toka 15 mA/ cm’, ¢ pasmepamu mop 20- 40 HM u TTyOuHOU 1-5 MKM,
a paccrosinue Mexay nopamu SuM. Kak ykassiBanoch Bbiie, AOA ¢ mopamu Takux pa3MepoB
OTKPBIBAIOT BO3MOXKHOCTh JJII CHHTE3a BHYTPH HUX HAHOIPOBOJIOK MOJIYNPOBOJHUKOBBIX HIIH
MarHUTHBIX MaTEpPHajoB, YTO JAACT HaM BO3MOXKHOCTH IS nanbHeimero ocaxaenus CdS Bo
BHYTPb HaHOTIOP,a TAK)KE TIO3BOJIUT CO3JAHUIO MPEeoOpa3oBaTeNeii CONMHEYHOM dHeprun . AHAIN3
nanabix m3MepeHuil Ha AIST-NT Smart SPM  nanu scHY10 KapTUHY MHKPOCTPYKTYp IJIEHOK
OKCH/Ia aTIOMHUHHUSA [TOJIYIEHHBIX aHOAMPOBAHUEM B IIABEJICBON KHUCIOTE.
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JEVMCTBUE TAMMA-U3JIYYEHHUSA HA SJIEKTPO®U3NUYECKUE CBOMCTBA
SMOKCHUIHBIX KOMITIO3NLUOHHBIX MATEPUAJIOB

M.H. BaiipamoB
HAHA, Uncmumym Paouayuonnvix Ilpobnem, baxy, Azepbatiosxcan
bayramov.mezahir.51 @mail.ru

PaboTa mocBsmeHa W3Yy4CHHIO BIMSHUS TaMMa-W3IydeHUS Ha JIIEKTPO(U3NIecKre
CBOMCTBAa AHOKCHIHBIX KOMIIO3MIIMOHHBIX MAaTepHalioB. XOTS TEXHOJOTHMH TPOU3BOJCTBA
HCCIIEAYEMBIX KOMIIO3UIMOHHBIX MAaTEPUANOB (CTEKIOIUIACTUKOB) OTJIMYAIOTCS APYr OT JpYyra,
HO B 000MX Marepuanax MCIOIb30BaHbl B KAYECTBE HAMIOJHUTENS CTeKIopoBHHT Mapku PBH
13-1260-42, a B KauecTBe CBSI3YIOIIETO MPUMEHEHBI AMOKCUIHO-IUaHOBasi cMoia Mapku D/1-20
(CIIII-2U) u smokcuaHO-HOBONMAaYHAs cMoJia Mapku YII1-643.

JUnst  WCTIBITaHWHM  HCTIOJIb30BAHBI  OOpasibl  TOJNIIMHOH 2MM, H3TOTOBIICHHBIE:
MeXaHH4YecKo 00paboTkoi (mopeskoit), pasmepom 25x25mm (CIIII-OU) m  ropsaum
MpEeccOoBaHUEM B crHenuanbHOU mpecchopme, muamerp obOpasua 25mm (II9T-I'p). Obpasim
CTEKJIOMIACTHKOB OOIydaauch ramMma-mydamu jo3oii 10 800k[p or wucrounmka Co®
MomHoCcThI0O  17kIp/gac Ha ycranoBke «PXM-y-25». Jlamee pamsa Kaxmoro oOpasma
CTEKJIOIUIACTUKOB ONpENessIn TeMIepaTypHble 3aBUCUMOCTH Ui By , €,t20 u  py.

Ha Puc.1. npusenens! kpusble E ,=f(D) a1 uccienyembix oOpa3LoB CTEKIONIACTUKOB.
[Tpu Bo3aevicTBrm paguarmu B oopaszuax CIIII-OU u [I3T-I'p cHavana mpouCXoanuTh CHUKEHUE
snekTpuueckoil nmpounoctu En, (MuHEMyM npu nose 200xI'p), mamee mnpu OOJBIIMX J03ax
Bo3pacraer Eyp. na  CIIN-OU, a nna II9T-I'p mabmronaercst ee HE3HAYUTENBHOE CHUKEHHE.

BeIsiBIIeHO, 9TO IS HICCIIEJOBAHHBIX KOMITO3UIIMOHHBIX MaTepHalioB 00Jiee KPUTHIHBIMU
ABJIAIOTCS Majble 103bl oOmydeHus no 200 xI'p. IIpu atom y Beex obpasuos E,, cHuxaercs
nouty Ha  20-50%. Paszmmume Mexnay ckopocTsMH H3MeHeHus Eg, y HcclIeq0BaHHBIX
MaTepHaJoB, BEPOSTHO, CBS3aHO C MPHPOJOW cBs3yonmx. s Oornee aeTalsHOTO aHaIM3a
MPUYMH U3MEHEHHS B CTPYKTYPBI, PAacCMOTPEHBI PE3YNIbTaThl W3MEPEHHUs AUIIEKTPUUYECKUX
XapaKTEPUCTUK 3TUX CTEKJIOIMIACTUKOB.

20 2
1 A
15 3~ / Puc.1. N3meHeHne  2neKTpU4ecKOi
\ npouHoctu oopasuos CIIII-DU (1),
N u II9T-I'p (2) B 3aBUCMMOCTH OT JO3BI
10 N 00JTy4eHHUS
5
0 200 400 600 800
D.lp [pu maneix gozax no 200 xI'p ams

obopasmoB  CIIII-OU 3nHauenme tgd B
obmactu Hu3kux Temmepatyp (mo 333K) ymenblnaercs, a manbHelIlee yBEIHMYEHUE HO3bI
o0JlydeHHsT TIPUBOIUT K ee pocTy. Ilpm BBICOKMX Temmeparypax 3HadeHHE tgd OcTaeTcs
HEM3MEHHBIM, a 3HaU€HUE & HECKOJIbKO Bo3pacraeT. JudaneKTpudeckas MpOHUIAeMOCTh € TpU
paccMaTpuBaeMbBIX TeMIleparypax H [o03axX oOOJydeHUs H3MEHsSeTcss B rmpenenax &=4+6
HE3HAYUTEIBHO.

YuuTeiBas, 4TO MCCIEAYEeMbIE CTEKJIOIJIACTUKH, HA OCHOBE JSMOKCHIHO-IWAHOBOW U
3MOKCUIHO-HOBOJIAYHBIX ~CMOJI, HAlOJHEHBl CTEKJISIHHBIMU (POBMHI) M  JUCHEPCHBIMU
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HAMOJIHUTEMAMU (KAOJIMH, TajdbK) M T.A., NPEICTABIAIOT COOON CIOXHYI CHCTEMY, TOTna
HaOromaemMple HW3MEHEHHS tgd MOJXKHO CBA3aTh CO CTPYKTYPHBIMH HM3MEHEHUSIMH TIPH
BO3JIEHCTBUU Y - wu3aydeHui. [Ipu OOBSICHEHMH MUHHUMYMa CIEOYET YIUTHIBATH POJIb
B3aMMOJCHCTBUSI MATPULBl C HaNOJHUTENeM (CTEKIOBOJIOKHOM) 3a CYeT paJuallOHHO-
XUMHYECKUX OKHCIMTEIBHBIX IPOLIECCOB.

Heckonpko nHaue BeneT ce0sl aHaJIOTUYHBIE 3aBUCHMOCTH € , tg0 M py IpeccMarepuaia
[IOT-I'p. XapakTepHbIMH [Js1 3TUX JAHHBIX SIBJSIIOTCA: BO MEPBBIX, YTO C POCTOM JO3BI
o0TydeHHsI € HE3HAYUTEIBHO M3MEHSETCS, a tgd YMEHBIIAeTCs, BO BTOPBIX, B O0JIACTH HU3KHUX
TEMIIepaTyp CTIaXUBAIOTCS MakcUMyMBI tgd mpu 325-330K u aucnepcus 3Hauenmii €. Kpome
TOTO, Y 00IydeHHbIX 00pa3uoB [IDT-I'p B uccienoBaHHBIX TEMIIEPATYPHBIX 00JACTAX 3HAUCHUS
TUDIEKTPUYECKON MPOHUIAEMOCTH CTAOMIM3HPYIOTCS IeHCTBUEM Y — M3iIy4eHus. J1o
CBSI3aHO C MPOLECCOM pPaAMALKMOHHOTO CIIMBAaHMS CBs3ywomero. [lodydyeHHble pe3ynbTaThl
MOJITBEPIKIAIOTCS TaKXKe 0 JaHHBIM HM3MEPEHHUsi py B Y — 00xydeHHBIX 00paszmoB [1DT-I'p.

Takum o00pazom, NOJy4CHHBIE PE3yJbTAaThl IOKA3bIBAIOT, YTO XapakTep H3MEHEHUS
anekTpousznyeckux cBoicTB crekioractiukoB CIIN-OU w TIOT-I'p mox neiictBuem 7y —
W3ITydeHUs 3aBUCUT OT THUIIA CBA3YIOLIETO M OTBEPAUTENLS, a TAKXKE OT TUMA HanoJHuTens. [lyrem
JNEUCTBUS Y — W3IY4YEHHS C ONTUMAJIbHOM [030M MOXHO 3aMETHO YIYyYIIMTh UX
TUBJIEKTPUYECKHE XapaKTEPUCTUKH.
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INFLUENCE OF HEAT AND RADIATION TO THE AGING OF ELASTOMER
MATERIALS BASED ON MIX BNR WITH PVC

Sh.M. Mammadli', S.A.Rzayeval, A.A. Garibov', T.F. Gojayevaz, O.H. Akperovz,
E.O. Akperovz, 0.V. Askerov'
ANAS, Institute of Radiation Problems, Baku, Azerbaijan’
Baku State University, Baku, Azerbaijan*
siraz_55(@mail.ru

Due to extend the scope elastomer materials (EM) is one of the requirements to EM is
resistant to heat and radiation.

It is known that to improve the stability of the EM based BNR to aggressive media an
elastomer is subjected to the structuring of low molecular weight compounds. However, as
shown, obtained by long influence electromagnetic sealed liquid and temperature undergo
essential changes in physical and mechanical properties of the seal. Low aggressive resistance of
EM s is explained by their structural features, in particular the chemical bonds between IUD and
the low molecular weight and also low activity of the binding energy.

In IRP of ANAS has extensive experimental data to determine the classes that can
effectively protect the material from thermal and radiation exposure.

In current work the influence of heat and radiation exposure in the aging mixture BNR with PVC
has been studied.

To protect the rubber SKN-40-PVC-30 from the thermal and radiation aging Agidol-2
(methylene-bis-tert- butyl phenol) and triazine compound dichloride amine sym triazine has been
used.Rheological properties of mixtures of structural parameters, filled and unfilled vulcanizates
was determined by IR spectroscopy. Physical and mechanical and deformation parameters of
vulcanizates were evaluated before and after aging at 100-200 ° C.

A similar experiment was carried out for thermal vulcanizates and their aging action by
absorbed dose (1000-2000 kGy). The results show that the decrease of the degree of cross
linking and containing polar groups in macromolecule at temperatures 100-200°C probably due
to the increase in the contribution of destructive processes.

The aging of the fuel TS-1 in the stress state observed a differ character of the change in
the properties of elastomers; it is the accumulation of residual strain with increasing air
temperature is continuously increasing. Changes in relaxation stress vulcanizates after aging are
different. The difference of the change of the stress relaxation in elastomers can be explained by
the high adsorption capacity.

For the quantitative comparison of changes of unsaturation in thermal vulcanizates were
exposed by the dose of 2000 kGy, undergo this dosage observed destructive processes.

For evaluation of heat and radiation resistance of elastomer materials can be carried out by
change the stress relaxation and by the accumulation of permanent deformation.
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STUDY OF NATURE OF CROSS-LINKING FORMED BY RADIATION-CHEMICAL
STRUCTURING OF FILLED BNR

Sh.M. Mammadli', S.A. Rzayeval, A.A. Garibov', T.F. Gojayevaz, A.L Azadaliyevl,
AK. Salehovl, J.S. Mammadov'
ANAS, Institute of Radiation Problems, Baku, Azerbaijan’
Baku State University, Baku, Azerbaijan*
siraz_55(@mail.ru

It is known that the process of radiation cross linking of elastomers significantly
influence to the chemical structure of macromolecules in the presence of low molecular weight
compounds such sensitizers stitching.

Using ionizing radiation as a method of formation of the chemical structure in the
elastomers opens new possibilities for creating elastomer materials (EM) with improved require
properties.

Changes in interfacial interaction of BNR, polyfunctional monomers (PFM), and also the
specified parameters for spatial grid and the physical and mechanical characteristics different
ways of cross linking were used.

In present work we present data of the process of radiation cross linking in the presence
of BNR cross linking agent disulfide chloride benzene (DSCB) and triazine chlorinated aromatic
compounds and polyester (PES), is of considerable interest because of their high efficiency as a
sensitizing and plasticizing role in the process of structuring.

The filled butadiene-nitrile rubber with vinyl chloride and vinyl acetate was used for the
experiments.

System was prepared by mixing the copolymer latex rubber and 80:20, 75:25, 65:35. A
mixture was coagulated with aluminum salts at temperatures 310-352 K

Dissolution of the selected systems in the polymer was carried out by mechanical
kneading on rollers. After stirring for 3-5 minutes with a friction f = 1:2, were prepared in the
presence of a mixture of elastomer cross linking disulfide chloride benzene (DSCB), 2.,4-
diamino-6-phenyl sym triazine (DAPST, sensitizer), and ether resin as a plasticizer.

Radiolysis and radiation vulcanization of binary and quasi-binary mixtures has been
performed by y-rays Co® at dosage 6.9 Gy/s. The calculation of the absorbed dose of
investigated object was carried out according to known methods. Samples weighing 1 and 50g
were placed in the glass vials and mold.

The radiation-chemical interaction of cross-linking low-molecular product was judged by
the change in the yield of effective cross-links (n.-10"°, cm®) and cross-linked molecules
(1/Mny).

The radiation-chemical structuring of filled BNR with copolymers vinyl chloride and
vinyl acetate in the ratio of 80:20, 75:25, 65:35 was studied. The changes of the molecular
structure of the system after irradiation at different doses, and also their role in the cross linking
process was shown.

The radiation-chemical yield of cross-linking and cross-linking molecules has been
studied for each system. The Technological regime for curing thermal radiation filled BNR with
copolymer VC and VA has been developed for obtaining products which provides high
performance in complex dynamic environments.
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ABOUT RADIATION-CHEMICAL INTERACTION BETWEEN DISULFIDE
CHLORIDE AROMATIC COMPOUNS WITH UNSATURATED ELASTOMERS

S.A. Rzayeval, N.M. Hajiyeval, T.F. Gojayevaz, S.Z. Malikova', Sh.M. Mammadli',
A.A. Garibovl, A.M. Aleskerov'
ANAS, Institute of Radiation Problems, Baku, Azerbaijan’
Baku State University, Baku, Azerbaijan’
siraz_55(@mail.ru

It is known that organic sensitizers containing active halogen reacts vigorously with the
carbon of the molecule elastomer. In the presence of compounds containing two or more active
polar groups, the observed radiation structuring of rubber, the elastomer with formation of a new
structure, which has high resistance to heat aging and dynamic endurance was observed.

In the present work it was suggested to use as sensitizing agent disulfide chloride benzene
(DSCB) in radioactive processes for BNR which obtained from the reaction of benzene with
excess of chlorosulfonic acid.

The nature of the interaction DSCB in radiation-chemical reactions was assessed by
changes in the infrared spectra.

To clarify the role of the metal oxide in radiation-chemical reactions BNR with DSCB
were taken oxides which characterized different reactivity. Since the activity of oxides is largely
determined by the band gap, the zinc oxide with a band gap of 3.3 eV is a highly active
compound, and other oxides are not active.

Oxides introduced into the mixture unfilled elastomers in equimolar amounts. The
comparison was performed with the vulcanizate without oxide. Elastomer mixture was prepared
on laboratory rolls at 30-40°C. Duration of mixing was 12 min. Radiation vulcanizate was
performed first in electropresser at 150°C for 3-5 min, then irradiated by y-rays Co® at 100-
500kGy.

The results showed that the process of structuring of BNR with DSCB in absence of
oxides is slow and the degree of cross-linking is low. Acceleration of the curing process under
the y-radiation is observed only in the presence of zinc oxide, which is characterized most
reactive. With the number of cross links in the elastomer increases almost in half. The
introduction of aluminum oxide does not affect the speed of the process, not the density of curing
the grid.

It is shown that irradiated films decreases the intensity of the absorption bands of 1380,
1195 and 1170 cm™ characteristic of the group -SO2CI, and the appearance of a new band at
1150 cm™, corresponding to the sulfonic group -SO2-. Under the influence of y-irradiation
(400-500 kGy) with DSCB observed cis-trans isomerization of the polymer molecules, as
evidenced by an increase in the optical density of the band at 967 cm™.

On the basis of the IR spectra can be concluded that irradiation (500kGy) of system
BNR-DSCB by way of splitting off active chlorine in the sulfochloride groups occurs chemical
interaction DSCB with the double bonds of the polymer. Formed in this cross-link bands contain
sulfonic group-SO2-.
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POLIMER-TiO,, POLIMER-AL,0; KOMPOZITLORINDO PERKOLYASIYA
HODDININ TODQIQi

N.S. 9liyev, A.A. Nabiyev
AMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
eliyevnabi@mail.ru

Perkolyasiya (axin) nozoriyyssi haqqinda elmi motbuatda coxlu elmi islor cap
olunmusdur. Nozoriyya komponentlorin miixtalif nisbatlorinde hazirlanmig kegirici-dielektrik
kompozit sistemlorindo xiisusi kegiriciliyin doldurucunun konsentrasiyasindan asililig1
masalalorine hosr olunmugdur. Bazon praktikada tez-tez rast golinon real kompozit sistemlorda
ticiincli komponent olan oksigenin varlig1 nozordon konarda qalir, lakin o kegirici komponentin
sothindo oksid toboqosi yaratmaqgla timumi miigavimatin doyigsmosino ciddi tosir gostorir
(qrafit, bozi metallarin: qizil, platin va s. tozlar1 istisna olmagqla). Umumilikdo miixtolif kompozit
sistemlordo perkolyasiya hoddinin giymaotina doldurucu hissaciklorin xarakterinin vo ionlasdirict
stialanmanin tasiri kifayat qodar 6yronilmayib.

Toqdim olunan isdo yiiksok sixliqh polietilen (YSPE) (marka 20806-024, p,=10"om-m)
polimeri asasinda, doldurucunun hocmi payr (®) 1,3,5,7,10,20,30,40,50 faiz olmagla TiO, vo
ALOs oksidlorindon istifade olunaraq alinmis kompozitlopin elektrik xassolori tadqiq olunub.
Kompozitlor, miioyyon hocm nisbatinda, ovvolcodon ¢okilib garigdirilmis komponentlorin
matrisanin  orimo temperaturunda termik presslonmosi yolu ilo alimib. Doldurucunun
hissaciklorinin 6l¢iilori TiO, ~ 50mkm, ALO3 ~ 50nm, xiisusi miiqavimatlori iss TiO» tiglin py =
10" om-m, ALOj iigiin p, = 3-10°0m-m tortibindo olmusdur.. Niimunolorin galinligi 140 + 250
mkm, diametri iso 20 mm olmusdur. Alinmis kompozit niimunslorinin sathino aliiminium
folqadan etibarli elektrodlar preslonmisdir. Teraommetr E6-13A markali cihazla 293K (20°C)
temperaturda PE-TiO,, PE-ALOs;  niimunoslorinin miiqavimatlori (Ry) Olciilmiis vo xiisusi
miiqavimotlori (py) hesablanmigdir. Asagidaki sokildo py - f(®) asililig1 toqdim olunmusdur.

lep
14—
L=
12 S

0 N

g s . o eeme., Skl PE-TiO,, PE-ALO;
5 T 410, *  kompozitlorinin liglin xiisusi
4 miigavimatin ~ doldurucunun  hoacmi
2 payindan asililig1

1]

0 10 20 30 40 50
D, %0
Sakildon goriindiiyii kimi PE-TiO; {igiin 0 < @ < 10, PE-AL O3 iiglin 0 < @ < 7 intervali
yiiksok omlu hissadir ki, burada praktik olaraq miiqavimat kegirici fazanin konsentrasiyasindan
asil1 deyildir vo matrisanin miigavimati ilo toyin olunur. Asililiqdan goériindiiyii kimi, PE/ TiO»
kompoziti ii¢lin perkolyasiya hoddi 10 < ©@ < 25 intervalinda, PE/ ALL,O; kompoziti {igiin
perkolyasiya hoddi 7 < @ < 30 intervalinda miisahido olunur. Kompozitlora moxsus
perkolyasiya hoddinin qiymotindo miisahido olunan doyisiklik doldurucularin miigavimatlori
forqi ilo izah oluna bilar.
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BJMSIHUE BEJIOI'O CBETA HA JIEKTPUYECKHUE CBOMCTBA B
MOHOKPUCTAJIJIAX TlGaSe,

X.M. Aane”’, A.A. Mcmanios', H.JI. Axmensaze , M.M. Illupunos*
"HAHA, Uncmumym Dusuxu, baxy, Azepbatioxrcan

*xAzepoaiioscanckas I'ocyoapemeennas Mopckas Axademus, bBaky, Azepbaiiosxcan
alekper-size@rambler.ru

Momnoxkpuctan TlGaSe, npuHamIEKAT K TPYNIE MOTYTPOBOTIHUKOBBIX COCIHMHEHUH
A’B’C,°, KPUCTAUTH3YIOMNXCS B CIOUCTON CTpykType. Hecmorpst Gombinoe nedekTuBHOCTH
ATOTO KPUCTAJUIa OHU YYBCTBUTEJICHD K 00ydeHHE, JIETHPOBAHUE H T.]I.

[Tpu oGmydennn cozgarorcs Menkue ypoBHU. [Ipu ocBemenun MoHokpuctanoB TlGaSe,
MPOUCXOAUT Tpoliecc BHYyTpeHHEN noHu3anuu. OH NpUBOANUT K 00Pa30BAHUIO AOMOIHUTEIBHBIX
(HepaBHOBECHBIE) HOCUTENEH 3apAaa KOTOPhIE HAXOATCS B TEPMOJIMHAMHUYECKOM PABHOBECHH C
pemerkoi. [lpm morymomennn KBaHTa CBeTa oOpasyercss mapa CBOOOIHBIX HOCHTEIEH —
ANIEKTPOH U nbIpka. KoTopoe HaspiBaercss OMNosapHbIM. B pesymprare moriomeHus GpoToHOB
JOKaJTbHBIMH HECOBEPIICHCTBAMH KPUCTAUIMYECKOW pEHIETKH, KOTOpBIe 00ECIeunBaOT
MIPOMEKYTOUHBIE TPUMECHBIE ( TE(PEKTHBIE) YPOBHH Pa3pEIICHHBIX YHEPTETUIECKUX COCTOSTHUI
JJIEKTPOHA B 3alpelIeHHON 30He. llepexox »IEKTpOHOB € TMPUMECHOTO YPOBHS B 30HY
MPOBOJMMOCTH WJIM W3 BAJICHTHON 30HBI HAa NMPUMECHBIH YPOBEHb OOECIICUMBAIOT MPHUMECHOE
Bo30yxkneHne. CBOOOTHBIMH OKa3bIBAIOTCS JIUIIb HOCHTEIM OJHOTO 3HaKa. OHEPrus
MOTJIOMIEHHOTO KBAaHTAa CBETAa COOTBETCTBYET OJHeprum mepexona. Jns coOCTBeHHOTO
nomiomeHust dHeprust Gotona hv momkHa OBITP HE MEHBINE IMPHHBI 3alperIeHHON 30HBI
MOJYIPOBOIHHKA Eg:

hv>AE=Eg (1)

Bo30yxneHHbIe CBETOM H30BITOYHBIC JIEKTPOHBI M JBIPKH OCTAIOTCSI CBOOOJIHBIMU B 30HE
MPOBOJMMOCTH M B BAJCHTHOW 30HE JO TeX IOp, MOKAa HE PEKOMOMHHPYIOT WIH HE OymyT
3aXxBayeHBl HA JIOKAJBHBIN HYHEPreTHYeCKui ypoBeHb. [Ipu mormomennn (OTOHA IIEKTPOHHO-
IBIPOYHAS Tapa MoIydaeT H30BITOUHYIO SHEPTHIO M KBa3HUMITYSb. PaBHOBECHOE pacnpeneneHne
¢doToHOCHTENEH 1O DSHEPrHsIM W KBa3HUMITYJIbCaM YCTaHABIMBAETCS 3a BpEeMs, MEHbIIEEe
BPEMEHHM  HAxXOXXIEHUS B  COOTBETCTBYIOIIMX  30HaxXx. IloaToMy OHM  yCHeBarT
«TE€pMaIM30BaThCSA», T.C. PACHPENEICHHE WX IO JSHEPrUsAM M KBa3HMMMIYJIbCaM CTaHOBUTCS
TaKUM K€ KaK JJIsl PABHOBECHBIX 3JIEKTPOHOB U JBIPOK.

[TonHas NpoBOAMMOCTE NOJTYIIPOBOIHHKA!
6 = (unno + pppo + pnAn + upAp) , (2)
rZie po, N0 — paBHOBECHbIC KOHLEHTPALMX 3IEKTPOHOB U IBIPOK; An, Ap - UX HEpaBHOBECHbBIE
KOHIICHTpallnH.
IIpoBOIMMOCTE, NOSIBISIIOIIASICS B PE3YIBTATE NEUCTBUS ONITHYECKOTO U3JIy4YCHHUS:

6¢ = q ( unAn + pupAp)

B ormmume ot GaS,GaSe u InSe B wmonokpucrtanmax TIGaSe, m3ydeHHBIE
uutepBane temneparyp 100-300K 31ekTponpoBOIHOCTH KaK ONPpH paaualUOHHBIE
o0JyuyeHHe TaKXe TaKk IPHU BO3JelcTBUE Oenoro cBeTa yBEIMYMBAETCS, a TaKXKe
nmokaszaHo, AN o0enx HampaBieHHUAX meprneHAuKynsapHeXx (ILC) m mapannenbpHO
cinosim (I1IC) xon yBenudeHuUs 31€KTPONPOBOAHOCTH OJUHAKOBBII.
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INFLUENCE OF y-IRRADIATION ON ELECTRICAL PROPERTIES OF
TlGaSe; SINGLE CRYSTAL

A.A. Ismailov', F.I. Seyidov?, A.A. Ismailov®
"ANAS, Institute of Physics, Baku, Azerbaijan
? Azerbaijan Technical University, Baku, Azerbaijan
alekper-size@rambler.ru

TlGaSe, single crystals are typical representatives of layered wide-gap semiconductors that
are characterized by the low mobility of current carries.
The theory of space charge restricted current (SCRC) was used for interpretation of experimental
results, which is expressed as the following [1]

2

9 Vv
I =§880u0?

Here g,-dielectric constant; € - dielectric permeability of crystal; 0- trapping factor; L- thickness
of crystal; u- charge carrier mobility; V- applied electric tension.

Defined following electrical parameters for source sample:

- before radiated: concentration of traps N=2.7-10'cm™, equilibrium concentration of charge
carriers in the allowed band Po= 3-10°cm™, the depth of trap level responsible for the injection
current E=2.6-107¢V:

- radiated (with dose D,=50 xR): concentration of traps N&= 1-10"em™,  equilibrium
concentration of charge carriers in the allowed band P,= 2-10° cm™, the depth of trap level
responsible for the injection current E=2.6-107¢V ;

- radiated (with dose D,=100 kR): concentration of traps N=5.4-10"%m>, equilibrium
concentration of charge carriers in the allowed band P;=5-10°cm™, the depth of trap level
responsible for the injection current E=2.6-107eV.

The investigations show that on the radiation by slow doses change electro-conduction is
less irradiation and before irradiation of crystals. One can supposed that y-quantums are created
addition defects, which result for increase of charge carrier and on the radiation of more doses do
not form new layers, and increases concentration atoms of electric activation, which can be
created levels of acseptors.

References:

1. M. Lampert, P. Mark, Current injection in solids. Academic Press, New York and London,
1970, -146p.
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TERAHRTZ WAVES ON THE SUPER-STRUCTURES OF A™'B"'C"!,
CRYSTALS EXPOSE TO y-RADIATION

A.Z. Badalov, T.N. Musazadeh
National Aviation Academy of Azerbaijan, Baku, Azerbaijan
sardarli(@yahoo.com

A number of works have been devoted to the creation of the terahertz Bloch generator on

the basis of semiconductor superlattices [1]. Both at the improper phase transitions (accompanied
by quadrupling cells and by incommensurable phases) and in the polytypic modifications of
layered ferroelectric semiconductors of the A"B™ CV, family, a periodically spatially changing
superlattice (in this case, direction (001)) with the period of 5-15 nm is superimposed to the
initial translation of the lattice. Such a structure develops additional periodic potential, which
leads to partitioning of the quasi-impulse Brillouin zones and allowed energy bands of the
electron of the initial phase into the collection of relatively narrow (10°-10’cm™) Brillouin mini-
zones and narrow (107-10"'eV) allowed energy mini-bands and mini band gaps. Due to the small
sizes of these mini-zones in the superlattices, Bloch electron oscillations appear along with the
Wannier-Stark levels [2] in already relatively weak static electric fields (10%-10* V/cm). In
superlattices with the period of 100A in the Ec fields equal to 4 kV/cm, the frequency of Bloch
oscillations is: /. = Q. /(2xn) = 1 THz (where € is angular frequency).
The presence of Bloch oscillation in the superlattices has been cogently confirmed in a number
of experimental works. This makes the idea of creation of a terahertz Bloch generator based on
semiconductor superlattices and with a frequency that would be continuously retuned by the
static electric field extremely attractive.

We considered the low-energy spectrum of a TlGaSe, crystal which is a structural analog
of a TlnS, crystal. We investigated the dispersion relationships for the transverse acoustic
phonons in T1GaSe; and the low-frequency phonons which are active in the infrared and Raman
spectra of the TlGaSe, compound. The frequency of acoustic phonons in the direction (001),
which is perpendicular to layers, is considerably lower than in the direction (100) which lies
inside the layer. Such behavior is typical for layered crystals, and it confirms that intra-layer
bonding among ions is considerably stronger than interlayer bonding.

When measuring o(T) in the region of the disproportionate phase, due to certain
conditions, energy levels of the quantum point turn out to be in potential wells caused by the
superlattice of the TlInS; crystal. Resonance tunneling is achieved from the electron levels of the
quantum point through potential barriers, which eventually leads to the observed attenuation of
the temperature dependence of conductivity in the domain of existence of the relaxed state.

In layered crystals of the A"B"™C"", family the presence of wide temperature ranges is
indicated, in which on the primitive translation of the lattice of the initial phase superlattices with
periods of 5-15 nm are superimposed. Our research showed that layered crystals of the TIInS,
family are crystallized with the formation of both incommensurable and commensurate (of the
initial translation) superlattices and could be used for the generation of Terahertz radiation.

References:
1. Yu.A.Romanov, Yu.Yu.Romanova Physics of the Solid State, vol.46, 1. Translated from

Fizika Tverdogo Tela, 46, 1, p.162, 2004.
2. AM. Panich and R.M. Sardarly, “Physical properties of the low dimensional A;B; and

A,B,C? compounds,” Nova Science Publishers, New York (2010).
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SECTION II

NUCLEAR PHYSICS
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CCBA EXPRESSION FOR THE TWO-NUCLEON REACTIONS

S.G. Abdulvahabova, I.G. Afandiyeva, R.A. Ahmedov
Baku State University, Baku, Azerbaijan
sajida.gafar(@gmail.com

A large amount of data obtained in the past years about the two-nucleon transfer reactions.
Experimental investigation of two-nucleon transfer reactions has provided a powerful method of
reaction spectroscopy. The specific feature of this kind of reaction is that the transition amplitude
is in general a sum of several two-nucleon contributions, each with its own phase and amplitude.
Because of this interference property it is in most cases impossible to construct the nuclear wave
functions from two - nucleon transfer data. Therefore one can expect to obtain more information
about the microscopic structure of the nuclear states excited in such reactions.

The point of the present work is to use a high-energy approximation to the CCBA expression
[1] for the two-step amplitude in order to exhibit the similarities and differences in comparison to
the one step amplitude, especially with regard to the selection rules for spin-transfer.

In view of the complexity of two-neutron transfer reactions, the agreement with measured
cross sections obtained by calculations, which only include some of these aspects, must be
viewed with some caution. In this situation it is valuable to have an understanding of any
general, albeit approximate, features that the amplitudes may possess.

To be specific, we examine the structure of the angular momentum transfers occurring during
a two-nucleon transfer reaction 4 (p, f) B. First, we make the widely used assumptions that only
the "direct" term contributes (that is, we neglect any exchange of nucleons between the two
nuclei) and that the target nucleons are not excited. Next, we specialize to the most common
situation in light-ion reactions, where the internal states of projectile p, ejectile 7, and any
intermediate cluster (¢ = d = p + n) that occurs during sequential transfer, are assumed to be
fully symmetric S-states, so that the corresponding self-consistent transfer interactions are
diagonal in the spin states of the light ions. We then show that no simple dependence of the
interference on the oddness or evenness of will occur under these circumstances. This conclusion
does not depend upon use of the second Born approximation, or neglect of non-orthogonality terms,
but applies also to the full solution of the corresponding coupled equations.

The (p ,f) reaction leading to 0" states in even isotopes at a law incident energy has proven
to be useful to disentangle the effects of the reaction mechanism and of the structure of the 0"
states. The sub — Coulomb triton energy enhances the sensitivity of the shape of the angular
distributions to the structure of the two —nucleon transfer from factors. At the same time two-step
processes appeared to be relatively strong at this energy. On the other hand the number of
possible sequential transfer routes is limited by the relatively small range of excitation energies
in the intermediate isotope through which these processes can proceed.

In addition that model can explain some salient results of proton transfer reactions. On the
other hand the anomalous shape of same (p, ¢) and (¢, p). These shapes appeared to depend
crucially on the relative amplitudes of the neutron configurations in the wave functions. A
complete description of the structure of the law — lying states should be at least include neutron
configurations in a combination which is considerably different for the ground state and the
excited state.In our analysis angular distributions, it was found necessary to include two-step
processes in the calculations. In this approach it was possible to obtain a good description of both
the shape and the absolute magnitude of the angular distributions using simple shell- model wave
functions.
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VIBRATIONAL STATES AS A REPRESENTATIONS OF A SU(6) GROUP

S.G. Abdulvahabova, N.Sh. Barkhalova, T.O. Bayramova
Baku State University, Baku, Azerbaijan
sajida.gafar@gmail.com

In any event we believe that a description of collective states in terms of a SU(6) model
might be appropriate, especially in the two limiting situations in which the approximate
symmetries O'(5) and SU(3) occur. For nuclei whose spectrum is not too far from these exact
symmetries it might be useful to use the respective unperturbed wave functions and energies.

A number of positive-parity states can be generated in even-even nuclei as states of a system
of N bosons having no intrinsic spin but able to occupy two levels, a ground-state level with
angular momentum L = 0, and an excited state with angular momentum L =2. In the case in
which the two levels are degenerate and there is no interaction between bosons, the five
components of the excited L = 2 state, called d for convenience, and the single component of the
ground L = 0 state, called s, span a six — dimensional vector space which provides the basis for
the representations of the unitary group SU(6).

According to the group reduction SU(6)>SU(5)®U(1) the first case we will consider is that
of the group SU(5) spanned by the 5 components of the d state alone. Only five labels are
needed to classify the states. Three of them are the total boson number N, the total angular
momentum L and its z — component M. The fourth is the seniority v. Instead of v one can
introduce another quantum numbern,, which counts boson pairs coupled to zero angular

momentum. n,is related to vbyv=N -2n,.

The symmetry structure of the nuclear many body system is in general very complex.
However, since only few degrees of freedom play a dominant role in the description of the
collective states, it is hoped that the Hamiltonian of the system when written in terms of these
degrees of freedom has simple symmetry properties. The related wave functions serve now as a
representation space for the groups SU(6)>SU(3)>0'(3), and they are characterized by the
quantum numbers of the state [1]. For our considerations the algebraic properties of the binary
operators are important. Obviously, in a given configuration space these operators from Lie
algebra. In what follows our basic assumption is, that this Lie algebra there exists a subalgebra,
which contains all operators for a construction of the collective variables as well as collective
Hamiltonian and the collective states. In general, such algebra does not exist. However, for our
aim it is satisfactory, if this subalgebra exists with respect to the subspace of the collective
vibrational states only, in which we are interested.

It is important to notice that our collective Hamiltonian yields a finite energy matrix for a
given value of N and a definite spin. This is a consequence of the symmetry properties of our
collective operators. Because the boson-boson interaction in Hamiltonian splits the degeneracy
of the multiplets, this limit describes an anharmonic vibrator. It is worth nothing that the
knowledge of the invariance properties of the Hamiltonian provides directly a solution to the
eigenvalue problem.

References:
1. A.Arim, F.lachello. Phys. Lett., 1994, V 53B, p.309.
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POLARIZATION EFFECTS OF NON- RELATIVISTIC RADIATION IN THE
NUCLEAR FIELD
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The developing and improving of accelerating techniques for producing beams of high
energy particles, along with the new possibilities for using polarized beams, are stimulating
theoretical and experimental investigations of the interaction of fast particles and matter.

The bremsstrahlung of polarized electrons have circular and linear polarization. The
investigation of the bremstrahlung of polarized electrons theoretical and practical importance.

In our work, by considering the initial and final helicity of electron and taking into account
the circular and linear polarization of the photon, differential and integral effective cross-section
is calculated.

Using the interaction operator Dirac equation is written.

DY (7,t,N +1) = W¥(#,t,N) (1)

Appling the perturbation theory this equation is solved and by considering the initial and
final helicity of electron and taking into accounts the circular and linear polarization of the
photon, differential and integral effective cross-section is calculated.

In special case, the formula for spin fillips is obtained:

_ "2 ’
,_ p') lnp+p!
p-p . PP @)
41np p,
p—p

N:

where, pand p’ are the momentum initial and final electron.

Besides, spin correlations is considered and the reflection probability of the spin of the
electron is carried out and this diagrammatic representation is pictured. Linear polarization of
photon is calculated and the degree of polarization is related to the achieved formula and this
formula is graphically drawn.
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NUCLEAR PROCESSES EXCESS HEAVE ELEMENTS IN THE MCP-STARS
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It is known that nucleosintesis of elements heavier than the iron group is mainly due to
neutron capture on both slow (s-processes) and fast (r-processes) time scales. For formation
elements r-processes requires mean times of neutron capture much shorter than the mean times
of betta-decay, and this can be the case only if r-processes nuclei are synthesized in conditions of
very high neutron density (N,  10°**cm™) and temperature (T = 10°K).

It is very interesting in detecting r-processes elements in Magnetic Chemical Peculiarites
(MCP) stars, we report here some results of a spectral analisis of the MCP-star yPsicium
(HD220825).

For spectral analisis were obtained about 30 spectrograms at the Shamaxa Astrophysical
Observatoire ANAS on the 2m telescope on the focus kude, with dispersion 4A/mm. Line
blendinding is a serious problem in this star, which has a rotational velocity 40 km/s, also
spectral variations are present to confuse the line identifications.

The line identifications has been performed according to the usual rules of an agreement
between stellar and laboratory intensities and wavelengths. It is have been determined that
intensities of the line of peculiar elements showed changed in the period of variation. The
variations lines of elements r-prosess are differed from that line of the iron-group elements.
Therefore we allow for this effect in the process in identifications of the line.

Thus our analisis concerns three main groups of elements: 1) Some rare earths; 2) The

elements with mass number around A~195;3) The transbismuthics elements.
1. Besides Europium, which is syntesized mainly in r-process were observed in the atmosphere
of yPsc. Among rare-earths with interest for an r-process analysis Prometeium (Pm) and
Holmium (Ho) are certainly the most important ones. All its isotopes are unstable (the most
stable one Pm 145 has a half life of only 17.7 yr).

Among the other rare earts with high abundance ratio we found linees of Lutetium (Lu)
and Thulium (Tm) in the spectrum this star.

2. We looked for lines of all elements from H{Z=72) to Pb (Z=82) in both neutral and singly
ionized stages, since the first two ionization potentials generally allow both stage Among theese
elements. There is strong evidence for the presence of Hf II, W I, Os I and Pt II are suspeeted to
be present.

3. The mean lifetimes of transbismutihic elements beyond bismuth are extremely short, except
for Th(232), Pu(244), Cm(247) and some uranium isotopes. All theese elements must be at least
singly ionized in the atmosphere of yPsc. Sine the star has an effective temperature of about
10000 K. Among the elements of this group, uranium only seems very likely to be present in the
atmosphere of investigation star. About nine unblended lines of UIl were observed. There are
some faint features in the spectrum, whose Wavelengths agree with weaker ThlII (torium) lines.
Finally, we wish to remark that, our results support Gutrhries model (model nuclear reaction in
the interiors stars), since many peculiarites we observed in the yPsc.
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NUCLEAR REACTIONS IN THE INTERIORS OF THE STARS
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It is know that nucleosin thesis of chemical elements to occur in the centre of the
stars. The process nucleosyntesis element are dependence of the temperature and density
in the interioust of the stars. Nuclear reactions, which are to occur in the centre of the
sars, are now listed.

1. Hydrogen burning process - converts hydrogen into helium by the carbon —
nitrogen (N) cycle at a temperature of about 2x10’ K during the main sequence life — time.
2. Helium burning reaction, at T~ 10°K , forms C (12) by the 3 alpha — reaction and
O(16), Ne (20), and perhaps Mg(24) by further alpha — particle addition after the hydrogen
burning zone has moved out from the centre of the star in the giants stage.

3. The alpha - process occurs at T~ 10°K when the supply of helium at the centre
of the stars exhausted, by alpha — particles reactions are captured by Ne(20) to form Mg, Si,
A, Ca and Ti successively .

4. The e-process. At T~ 4x10°K, nuclear reactions become so profuse that a statistically
oquilibrum can be set up in the time available. The central temperature and density increase and
lighter elements tall inwards, heat up, and take part in nuclear reactions so rapidly that the
star explodes as a type Il supernova, and occurred of the iron — peak_elements.

5. The S — proses, which is the neutron capture with a time scale of 10° to — 10° years.
The neutron capture is followed by betta — decay, and elements up tu Bi (209) are produced.
Thus cycling between Pb (206) and Bi (209) results.

6. The r — processes. This processes is a rapid neutron processes (tim scale — 1 sec),
occurring during the supernova explosion. It builds up other heave elements including the rare —
earts elements Eu, Gd and elements heavier then Bi.

7. The P — processes is a proton capture process which produces some low - abundance
heavy isotopes which are proton — rich.

The recent observations sho Wed, that to have large excesses of F process elements ( rare
earts and transbisuthic ) in maqnetic stars. This elements are results nuclear reactions in the
interiors parts stars, which by diffusion processes moved from centre to surface this maqnetic
stars.
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A" Z RESONANCE PRODUCTION IN MULTI-NUCLEON 7~°C INTERACTIONS
AT THE MOMENTUM OF 40GeV/c

Y.H. Huseynaliyev, A.B. Rustamova, L.Y. Huseynaliyeva
Azerbaijan State Pedagogical University, Baku, Azerbaijan
yashartur@yahoo.com

Study of behavior of the characteristics in hadron-nucleus and nucleus-nucleus
interactions at high energy as a function of collision centrality, Q, is an important experimental
method for obtaining information on the phases of nuclear matter. Changes in the behavior of
some centrality on dependence of characteristics of events will be a signal on the phase
transition. In different experiments the values of Q are defined as a number of identified protons,
projectiles' and targets' fragments, slow particles, the net charge of secondary particles, number
of g —particles, the transverse energy flow of particles [Y. H. Huseynaliyev, A° —resonance
production in multi-nucleon n-"2C — interactions at the momentum of 40GeV/c, FIZIKA, 2012,
vol. XVIII, Nel, section: En]. Centrality dependences are studied in relativistic and ultra-
relativistic heavy-ion collisions too. In these experiments as a collision centrality the numbers of
participant nucleons, the number of binary nucleon-nucleon collisions and the mean number of
projectile-nucleon interactions have been used.

An easy option to set centrality is the use of the number of protons emitted in the
reactions to consider multi-nucleon processes. By studying the multi-nucleon events in hadron-
nucleus and nucleus-nucleus interactions one can get useful information about collective
phenomena, for example formation of bound states of the resonances in the nucleus. Production
of A" -baryon resonance in ~'>C - interactions has been studied in [Kh. K. Olimov, Production
of baryon resonances in =~ ">C - interactions at 40GeV/c. Physical Review C 76, 055202 (2007)]
in detail. The study of this resonance in multi-nucleon =~ '?C -processes has not done yet.
Physics of these processes serves as a bridge that joins the study of mechanisms for the
production of high-energy particles and new phases of strongly-interacting nuclear matter. But
there is one very important question -can we extract the resonance in an event using only particle
kinematical characteristics?

The goal of this paper is the study of production of the neutral A™ -baryon resonance in
multi-nucleon z~ '?C -interactions at the momentum of 40GeV/c. The experimental results on
properties of multi-nucleon ™ "“c - interactions at the momentum of p,—=40GeV/c obtained
from the 2m propane bubble chamber of the laboratory of High Energies of Joint Institute for
Nuclear Research (Dubna, Russia) are discussed. To select the multi-nucleon »~'*c - interactions
the criterion is used that the number of identified protons is great or equal two in each event. To
analyze the properties of multi-nucleon »~'">c - interactions the variable r is used. The values of
the R as a ratio of the inclusive spectra of charged r-mesons and protons emitted in multi-
nucleon events and all ones are determined. As the characteristics of secondary particles the
transverse momentum, cumulative number and kinetic energy dependences in laboratory frame
of the r are studied. An invariant mass distribution of ©'p pairs is constructed and the indication
on occurrence of a A —baryon resonance and relatively high contribution of deep-inelastic
processes in multi-nucleon events are received.
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A -HYPERON POLARIZATION IN SEMI-INCLUSIVE REACTIONS
v,V ON = p ()N X

S.K. Abdullayev, M.Sh. Gojayev
Baku State University, Baku, Azerbaijan,
s_abdullayev39@mail.ru, m_gocayev@mail.ru

In this paper A°-hyperon polarization in semi-inclusive reactions in considered
VAN + N+ X, vV, + N> p" + A + X,

A’ — is inclusive hyperon with measured longitudinal polarization 7 .

The cross-section for the production of a polarized hyperon A’ in the current fragmentation
region are given by

do
dxdydz

v, ., do
YLD @) 0

= q(hy)
9 q

where fq ﬁi’:'“(x) is distribution function of polarized quark in polarized nucleon, D;\,((,ZA)) (z) is

A

: . : . do .
fragmentation function of polarized quark to polarized hyperon, ’n is the elementary cross-
y
section, x, y and z are the usual DIS variables.

The neutrino can interact with d - and s-quarks, with transform to u-quark or with u -
antiquark, with transform to d - or § -antiquarks (only contributions u -, d -, s -quarks are taken
into consideration):

V,tq= p +q', where q=d,s; q'=u;

2)

>S5

X

V,+tq = u +q', where q=u; q'=

V,+tq=u +q', where q=u; q'=d, s;

®)

V,+q=>p +q', where g=d,5; q'=u.

We can neglect term which contain antiquark distribution and fragmentation functions as
they are both small, in particular at large x and z. Then we obtain the simple expression for

longitudinal polarization degree of A’-hyperon:

P(v,N = p AX) =—%é?, 4)
PW,N= u"AX)=- A;)Ad((zz) ): ;fl?;((zz)) , 5)

where R = 1g°0,. = 0.056. The polarizations (4) and (5) become functions of the variable z only.
The study of this polarization can give the variable information about fragmentation function on
polarized quark to polarized A°-hyperon.
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A -HYPERON POLARIZATION IN SEMI-INCLUSIVE
REACTIONS p (" )N = v, (VA X

S.K. Abdullayev, M.Sh. Gojayev
Baku State University, Baku, Azerbaijan,
s_abdullayev39@mail.ru, m_gocayev@mail.ru

In this paper we study the longitudinally polarized A°-hyperon production in semi-inclusive
deep-inelastic scattering (DIS) off nucleon

W AN=V, +N+X, )"+ N=v, + N+ X (1)

The cross-section for the production of a polarized hyperon A’ in the current fragmentation
region are given by

do do
= —— DA")(7), 2
i DDA Di @)

where f, (x) is the distribution function of quark in nucleon, D;\,((,i“)) (z) is the fragmentation

A

. . . do . .
function of polarized quark to polarized hyperon, d_o- is the elementary cross-section, x, y and
y
z are the usual DIS variables.

For the processes (1) the contributing elementary interactions are:

potu=v,+d, p +tu=v, +s,
poHd v, tu, W 5=V, +,
X _ X _ 3)
poAd=>v, tu, pts=v, +u,
pAU=V, +d,  p =V, +s.
Neglecting the contribution of antiquarks, we have take following expression longitudinal
polarization degree of A°-hyperon:

_AD,(z)+RAD, (z)

PluN)= D,(z)+RD,(z) “
P(;fN)z—%i?, S)

where R =tg°0,. =0.056. The polarizations (4) and (5) become functions of the variable z only.
The study of this polarization can give the variable information about fragmentation function on
polarized quark to polarized A°-hyperon.
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SECTION III

NUCLEAR AND
RADIATION SAFETY
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BUOTECTUPOBAHUE W BUOMHINKAILIMSI KAK OCHOBHOW
CIIOCOB BHOJIOTMYECKOIO MOHUTOPHHTA COCTOSIHUS
OKPYKAIOILIEN CPEJbI

J.C. I:xxapapos
HAHA, Uncmumym Paouayuonnvix Ilpobnem, Baky, Azepbatioscan
e_dzhafarov@rambler.ru

3arpssHeHne 1MoYB HEe(PThIO W HeTENpoAyKTaMHu SBISIETCA AaKTyaJdbHOW MpPOOIeMOit
COBpeMEeHHOW  HedrenepepabareiBaronield  MpoMbIIDIeHHOCTH.  [locTyruieHne  pasHbIX
3arps3HATENCH  HEPTIHOM  MPOMBIIUICHHOCTH B Cpely TPHUBOIUT K HM3MEHEHUIO
OMOTEOXMMHYECKOH OpPTraHW30BAHHOCTH, KAaK OTHEIbHBIX JAHAIMA(PTOB, TaK W KPYMHBIX
teppuropuii. OcoO0yr0 Harpy3Ky IpH 3TOM HCIIBITHIBAET ITOYBA, YTO MPOSBISETCA B YXYIICHUU
e€¢ wmopdorormueckux ¥ (HU3MKO-XUMHUCCKHX CBOWCTB, YTHETEHUH CaMOOYHIIAIOMICH
CIIOCOOHOCTH ¥ HETaTUBHBIX HW3MEHEHHAX pa3BUTHS W (DYHKIMOHATBHONW aKTUBHOCTH
OpPTraHu3MOB TOYBEHHOTO OwmomeHo3a. Hedrts m HedrenmpomykTbl, Hapymas 3KOJIOTHYECKOE
COCTOSIHUE ITOYBEHHBIX TIOKPOBOB, B LIEJIOM, 1€(POPMUPYIOT CTPYKTYPY OHMOLIEHO30B.

B mocmemame 20 ner ocTpo BcTama mpoOiieMa OTIOKEHHUS COJeld € IMOBBIIICHHBIM
COJIepKaHUEM TPHUPOJHBIX PATUOHYKIHIOB Ha HE(PTEPOMBICIOBOM OOOPYIOBaHHH, YTO, B
KOHEYHOM cyeTe, 00YyCIIOBIMBACT 3arps3HEHUIO MmouBkl. [lo 3Toi mpuumHe B paiioHax M0OBIM
HepTH © Ta3a TMOCTOSHHO CYIIECTBYET OIACHOCTh KaTracTpO(UIECKOTO BO3ICHCTBUS
PaZIMOHYKIIIOB Ha OKPYXAIOUIYIO Cpey, KOTOpas MpPOSBIIETCS B HAPYIICHUH IMOYBEHHOTO U
pacTUTeNbHOTO MOKpoBa. [IOCKONBKY Ha COBPEMEHHOM ypPOBHE  pa3BUTHS  HEPTIHON
MPOMBIIIICHHOCTH  HE TPECTABISETCS BO3MOXKHBIM IIOJIHOCTHIO HCKIIOYUTH HETaTHBHOE
BO3JICHCTBHE PaTUOHYKIHIOB Ha OKPYXKAIOIIyI0  Cpeny, BO3HHKAeT HEOOXOAMMOCTh
pa3pabOTKM  METOJOB M  TEXHOJIOTHH WCIIOJb30BAHUS  TOYB, 3arps3HEHHBIX pPa3HBIMU
paZMOHYKIIIaMU. Y YUTHIBAst, YTO PACTCHHS U IOYBEHHBIE OECIIO3BOHOYHBIE SIBISIOTCSI OCHOBOM
JFOO0T0 OMOTEOTICHO3a, JIFOOBIC OTKIOHEHHUS UX OMOXUMHUYESCKUX U (DU3HOJOTHUYCCKUX PEAKITHA,
BEChMa YYBCTBUTEIBHBIX K HM3MEHEHHUIO YCJIOBHH CpEIbl, MOTYT CIYKHTh WHIWKATOPOM €€
COCTOSIHUSL.

Cerognst OwWOTeCTHpOBaHWE W OWOMHIMKALMWSA, SBISSICH E€IMHCTBEHHBIM CIOCOOOB
OMOJIOTUYECKOTO MOHHTOPHHTA COCTOSHUS OKPYXAIOMIEH CPelbl, MOKET BBITIOJMHATH ()YHKIIHIO
OTIEPAaTUBHOTO KOHTPOJISI TPOMCXOASIIETro 3arps3HeHus. Ha ocHoBe 3TOro cmocoba JexuT
BBISIBIICHHE TOCJICJCTBUN 3arps3HEHHS IMOYBHI MO (PYHKIMOHAIBHBIM M MOP(OJIIOTHIECKAM
MoKa3aTreasiM ero oOurTaTteneid. OKOJOTHYECKH MepCHEeKTUBHBIMU SIBIISIFOTCS TaKxKe
MHUKPOOHOJIOTHIECKUE  CHOCOOBI OYHCTKU oT HedTe3arps3HeHUl, OCHOBaHHBIE Ha
CTUMYJHPOBAHUN POCTa W aKTUBHOCTHU NPUPOJHBIX MHUKPOOPTAHM3MOB  (OMOCTUMYIISLINS)
WIA  BHECCHHH B MOYBY CEJICKIIMOHUPOBAHHBIX MHUKPOOPTAaHU3MOB - JECTPYKTOPOB
(buoayrmenranus).

AHanu3 n3MeHEHHH, TPOUCXOIAIINX B MUKPOOHBIX CO00IIeCTBAaX HePTe3arpA3HEHHBIX MTOYB,
nyTéM ONpEeeNieHNus YHCICHHOCTH MHKPOOPTAaHW3MOB PA3IHYHBIX (U3UOJOTHYECKUX TPYIII,
MO3BOJIMTH Pa3paboTaTh MmapameTpbl MHUKPOOMOJIOTHYECKHX IMPOILECCOB B He(Te3arps3HEHHBIX
MOYBaxX, IPH KOTOPBIX HAPYIIEHHBIE MMOYBHI BO3BpAIAIOTCA B ycToitunBoe coctosiHne.HecmoTps
Ha  MHOTOYHMCIICHHBIC UCCIICIOBAHUSA ~ MHUKPOOPT@HMU3MOB — JECTPYKTOPOB HE(PTIHBIX
VIJIEBOJIOPOIOB B OKpYXKAalOmeld  cpeie, MeXaHW3Mbl WX  (QYHKIHMOHUPOBAHUSA B
OKCTPEMATBHBIX YCIIOBHSAX W3Y4eHBI HEAOCTATOYHO.YUHTHIBAS BAaKHOCTH NMPOOJIEMBI, CIIEIyeT
3aMeTHTb, 9TO MHOTHE OKOJOTMYECKHE AacCleKThl OMOayrMEHTAalWd, Kacarouluecs
KHU3HECTIOCOOHOCTH ¥ aKTUBHOCTH HMHTPOAYIMPOBAHHBIX MHKPOOPTAaHW3MOB B IIOYBE, HX
B3aMMOOTHOIICHUI ¢ a0OPUTEHHBIM MUKPOOOIIEHO30M TPeOyeT BCECTOPOHHETO M3y4CHHUSI.
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HOBBIE COPTA TPUTHUKAJIE CBIPBEBAS BA3A PA/IMONNIPOTEKTOPHBIX U
AHTUMYTAT'EHHbBIX BEHIECTB

H.P. P3aeB
HAHA, Uncmumym Paouayuonnvix Ipobaem, baxy, Azepbaiioscan
rzayevnr(@rambler.ru

BemecTBa, nCnosb3yeMble NMPOTHUB W3IY4YEHHUS, MMEIOT pas3HbIi XMMHYECKHH COCTAB.
Cpenn BBICHIMX PAacTEHHUM, BCTPEUAIOIIMXCA B MPUPOJE HET HU OJHOTO POJa U BHUIA, KOTOPHIE
uMemn Obl  cOamaHCHpPOBAHHBIC BEIECTBA, OOJIANAIONINE PAJUOTIPOTEKTOPHBIMA U
AHTUMYTareHHBIMU CTOCOOHOCTSAMU. Bo ¢mope AsepOaiimkana mpomspactaer okono 4500
BUJIOB pACTeHHI, N3 HUX 0K0JI0 1500 ABISIOTCS IeKapCTBEHHBIMU.

[lepBoHAYATBHBIMU HCCIIEAOBAHUSIMHE OBLIO ONPEACICHO YTO, HCIIOIB30BAHHBIC PACTCHUN
U UX OPOAYKTHl HE OKAa3bIBAIOT OTPHLATEIFHOE BIUSHUE HA OpraHu3M. PacTteHusi, BKIIIOUEHHbIE
HaIlUM HCCJIEIOBAaHMUSIM, HCIONB3YIOTCS B HAPOJHOW MEIWILMHE, OHU HE COJEP>KUT BEIIECTB,
HEraTUBHO MOBJMSBIIMX HA OPraHu3M denoBeka. C 3TOW LeNbio A yOaleHUsl paJuoOHYKIHI0B
U3 KENYyAOYHO-KHUIIEYHOTO TpakTaTa, W Ui NPEAYNPEeKICHHUS MOCTYIUIEHUS MX B OpraHu3M
MpelycMaTpUBACTCS UCIIOJIb30BAHNUE MPENAPATOB U MPOAYKTOB OOTaThIMHU AHTATOHUCTHYECKUMU
BEIIECTBAMU. B HaydyHOW JmTepaType TEKTHHOBBIE BEHIECTBA W KJICHKOBUHHBIC OEIKH
OCMaTpHUBAIOTCA OONATAOIMMH TaKUMH crocoOHocTsMU. Hammmu wmccnenoBanusMu ObLIO
JI0Ka3aHO BBICOKOE COJIEPAHHME 3TUX BELIECTB B 3€pHE MILCHHUIC U TPUTUKAJIE, YEM B IPYIUX
pacrenusx. [IekTHHOBBIC BeIIeCTBa ISl YeJIOBEKa BecbMa MoJie3Hbl. OHH peryaupyloT padoTy
KUIICYHUKA, OONagaroT EeTOKCHKAIIMOHHBIMH CBOMCTBaMHU (HAaImpUMep, TPU PTYTHBIX,
KaJMUEBBIX U JIp. OTPABICHUSIX).

B nmeHWYHBIX BUAAX ABY3EPHSAHKH M OJHO3EPHSIHKH, JUISI KOTOPHIX A3sepOaiiikan
CUUTAETCS POJNMHOMN COJEp KaHME KIEHKOBUHBI HA BBICOKOM ypoBHE. [0 cpaBHEHUIO ¢ Apyrumu
COpTamH IMUICHUIBI B UX COCTaBE COJEp KaHHe *)upa naxe BbICOKO. [lo 90% sxupa mmeHubt
cocraBisier BUTaMMH E W KapoTMHOMIBL. Macino 3apofbllieidl MIIEHUIbI, TOIY4EHHBIX
XOJIOJHBIM MPECCOBAaHUEM, LIEHHbIE HICTOYHUKHN BUTaMrHa E 1 KapoTHHOUIOB.

B cocraBe KIICHKOBHHBI MIICHUIBI MUMEIOTCS OCNMKH C MOJICKYISPHOW Macchl OJmke
KazenHa (MOJIOYHBIH OeNoK).

VBenuueHne MUTMEHTHBIX BEIIECTB B 3€PHE MIICHHUIBI 00TydeHHBIX OOJBIIMMH JT03aMHU
ramMma JIyded H30TOIa Co®, 10oKa3bIBACT MOBKHINICHHE 3AIIMTHBIX ¢ynkuii. Hameuennas
CIIOCOOHOCTh MHUTMEHTHBIX BEIIECTB COOTBETCTBYIOT HCIIOJIb30BAHME MX B  KayecTBE
PaaMoONPOTEKTOPOB.

[Ipn MexponmoBoil THOpHIM3ALMU TMIIEHUIBI C POXBIO MBI CO3JAJM HOBBIE COpTa
TpHUTHKaIE. 36pPHO U MYKH ATOTO PacTEHUs COACPKUT OOJIBIIE CIIU3U, YEM PACTEHUS- POTUTEIIH.
3epHOBasi MPOTYKTUBHOCTH BbIIEIEHHBIX (hopM coctasisier 90-110 meHTHEPOB C KaKAOTO
rekrapa. Co3gaHHele HaMU HOBbIE (DOPMBI pAacTEHHH CONEPKHUT OOJNBIIOE KOJIUIECTBO
(1aBOHOMIOB, AHTOIIMAHOB, JKUPOB, YeM HX POAHUTEIBCKHE (POPMBI, YTO JaeT BO3MOMKHOCTD
MPOU3BOAUTH BELIECTBA C PATUOTPOTEKTOPHBIMU U AHTUMYTAar€HHBIMH CIIOCOOHOCTSIMHU.

Y CTaHOBICHO, YTO MPOPOCTKH IMIICHUIBI U PKU Oosiee cOallaHCHPOBAaHBI BUTAMUHAMH U
OMOJIOTUYECKN aKTHBHBIMU BeIIeCTBaMU. Takue BHIBI MIIEHHIBI sBisrorcs crnenbsra (T.spelta
L.), u3 KOTOpBIX NPOM3BOAUTCS MHOTOYMCICHHBIE MPOAYKTHl HAPOJHOM MeIWUMHBL. B
HACTOSIEe BpEeMsA B KOCMETHYECKOH NPOMBIIIJICHHOCTH W3 NPOPOCTKOB MIICHHULBI U PXU
W3TOTABIUBAIOT 3AIIUTHBIC KPEMbI I MACKH.
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THE STUDY OF THE BIOCHEMICAL PROPERTIES OF NIGELLA SATIVA L. AND
THEIR USE AS RADIATION PROTECTORS

N.R. Rzayev 1, N.T. Guliyev 1, T.L. Kiseleva 2, L.A. Pavlova 2, N.S. Bereza 2
'ANAS, Institute of Radiation Problems, Baku, Azerbaijan
*First Moscow State Medical University named after . M. Secenov, Moscow, Russia
rzayevnr(@rambler.ru

Recently in order to protect organisms from the of radiation effect radio protectors have
been applied principally concerning to sulfur compounds, aminothioles and indolilalkins.
Although the achievements obtained in the direction of synthetic medicines discovery, they can
not completely replace the medicinal preparation of natural origin. That is why the study of
natural biological active substances with radio protector property are of special importance.

Due to the long-term exploitation and misuse of soil under man-made factor the area of
eroded soils has significantly increased. Consequently, cultivation and pasture areas have
decreased. Recently the use of synthetic medicinal preparations has increased in order to meet
the demands of people. The impossibility of controlling the synthesis of D- or L-isomeric
substances in the composition of synthetic preparations results in the negative effects of these
products. Racemates are not observed in natural substances. The presence of racemates and
isomers in human organism causes different diseases. Therefore it’s required to set new soils in
operation and cultivate highly-productive species.

Black cumin (Nigella sativa L.) is now grown in North Africa, Asia and South-Eastern
Europe. The best-known manufacturers, are Egypt, India. Pakistan, Iran, Azerbaijan, Iraq and
Turkey. Depending on the species and habitats of black cumin formed his healing and cosmetic
efficacy. Growing conditions, soil fertility, the intensity of solar radiation have a great influence
on the quality characteristics of black cumin.

Botanical characteristics - Black seed belongs to the family Ranunculaceae. The plant has a
slightly hairy stems and bright green, tripartite petals. Flowers plants are located at the end of the
stem, a milky white color with blue or green tint on top.

In the Unani Tibb system of medicine, black cumin is regarded as a valuable remedy for a
number of diseases (1). Sayings of the Islamic prophet Muhammad underline the significance
of black cumin: "Saying that the black granule is the remedy for all diseases except death."
(Sahih Bukhari, 71:592). The seeds of N. sativa have been subjected to a range of
pharmacological investigations in recent years.

The seeds and seed oil have been used as a diuretic, appetitive, hemorrhagic and anti-
dandruff therapy in folk medicine (2). The seeds have also been used traditionally for centuries
in the Middle East, Far East, and some Mediterranean and European countries for the treatment
of deferent ailments such as diabetes, hypertension, cardiac diseases, hemorrhoids, and sexual
diseases and as an abortifacient. Recent pharmacological investigations on the seed extract
revealed a wide spectrum of activities such as anti-tumor, anti-inflammatory, analgesic, anti
pyretic and gastro protective. Other notable pharmacological properties are anti-cestode and anti-
nematode, anti-diabetic, cytotoxic and immunopotentiating activities, as well as protection
against cytotoxic damage from chemotherapeutic drugs and oxidative stress. Seed oil of N. sativa
and derived thymoquinone have inhibited eicosanoid generation in leukocytes and membrane
lipid peroxidation. Anti viral and anti-bacterial, properties of different fractions of N. sativa
seeds have also been reported.

Essential oil plants are potential radioprotectors. Many plants (lavender, eucalyptus, etc.).
are applied according to radioprotector features of essential oils. This oil reduces the infectious

79



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

disease risk of people to be infectioned after radioactive contamination. Some essential oils
eliminate the carcinogenic effects of radioactive rays.

Black seed oil that is used for therapeutic purposes is produced by pressing in cold
conditions. Eight fatty acids (99.5%), and thirty- two compounds (86.7%) have been identified in
the fixed and volatile oils, respectively.

Fatty acid composition of the fixed oil of Nigella sativa L. (Fatty acid RT Percentage):
Lauric acid 5,44, Myristic acid 6,01, Palmitic acid -11.6, Stearic acid 8.31, Oleic acid 22.44,
Linoleic acid - 55.21, Linolenic acid 11.95, Eicosadienoic acid 10.41 .Chemical composition of
the volatile constituents of Nigella sativa L.:

1,3,5- trimethyl benzene 0.52, n-decane 0.48, 1-methyl-3-propyl benzene 0.49, 1-ethyl-
2,3-dimethyl benzene 0.19, n-tetradecane 0.23, n-hexadecane 0.22, nonterpenoid hydrocarbones
4.52, a-thujene 2.35, a-pinene 1.17, sabinene 1.34, pinene 1.51, myrcene 0.35, a-phellandrene -
0.3, p-cymene -13.77, limonene 3.92, y-terpinene 0.46, monoterpenoidhydrocarbons 27.18,
fenchone 1.11, dihydrocarvone 0.41, carvone 3.92, thymoquinone 0.8, monoterpenoid ketones
6.8, terpinen-4-ol 0.90, p-cymene-8-ol 0.37, carvacrol 1.63, monoterpenoid alcohols 2.81, a-
Longipinene 0.25, Longifolene 0.92, sesquiterpenoid hydrocarbones 1.20, Estragole 1.71 ,
Anisaldehyde 1.83, trans-anethole 39.15, myristin 1.32, d-apiole -1.78, apiole - 1.12.

The major compounds of the volatile ether oil were trans-anethole (39.15%), p-cymene
(13.77%), limonene (3.92%), and carvone (3.92-4.04%).

Radiotherapy is one of the most common therapies for treating human cancers. Several
studies have indicated that irradiation induces reactive oxygen species which play an important
role in radiation damage of the cell. It has been shown that Nigella sativa L. and reduced
glutathione have both an antiperoxidative effect on different tissues and a scavenger effect on
reactive oxygen species.

In the scientific literature there results as alcoholic and non-alcoholic beverages have
been used to treat burns radioactive substances and their removal from the body. Our progress in
the preparation of liqueurs, saldofos, soft drinks from plants, will allow the successful use. Clean
oil (100%) of sea buckthorn, black cumin and basil have strong radioprotective properties. The
production of these oils without determinant of impurities has been tested in laboratory
conditions, the implementation of this technology. Research will be conducted on an industrial
scale.

Production of medical aimed products:

- Production of pure (100%) Black cumin oil (for curing infarction, carcinogen and ulcers of
digestive system)

- Surgical-purpose (after eye, cardiovascular and other operations as ulcer-curing, sedative and
disinfectant), production of oils without oil acid composition.

- Obtainment of ointments, which are used for preventing extremity tissue damages in
radiotherapy.

- Preparation of ointments with radioprotector properties together with other plant extracts
against radioactive radiation burns.

-Preparation of liquid soaps in order to wash and neutralize radioactive substances on external
surface.

- Preparation of aerosol for curing respiratory system burns and for disposal of radionuclides
from the respiratory system.

- Preparation of pills (tablets) and syrups that develop immunity.

- Preparation of medicated suppository and tampons (against piles).

- Production of vulnerary cosmetic remedies for restoring skin elasticity, for healing and
smoothing out wrinkles and scars on face.

- Preparation of medically useful pomades (lipsticks).
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- Production of aromatic balsams, which develop immunity.

- Preparation of medically useful liqueur. Usage technology from 6 kinds of plants as an
aromatizing and dye has been developed for its production.

- Preparation of polyvitaminous and immunity developing food products (cheese, yogurt, etc.)
for soldiers and officers to use in extreme conditions.

- Preparation of substances with radioprotector properties and which quench thirst of soldiers and
officers in extreme conditions (during war).

-From its leaves it has been obtained and applied the oil with fat+carotene+chlorophyll.

- It has been studied the methods of use from its leaves as galena preparation against dysentery.

- It has been studied the use of'its leaves with other plant mixtures as blood-stopping and wound-
healing in stomach-intestinal and internal wounds.

- In folk medicine its dried green is used to cure infarction. It has been developed fast drying
technology, which doesn’t lose its quality for 3 years and without loss of biologically active
substances in its content.

- Green ekstrakts is used as polyvitamine to treat more than 50 diseases.

- A substance with alcoloid property, which is in its roots, is used against rodents.

- Balsams, which are prepared with essential oils of black cumin, sea-buckthorn and tarragon,
basil, thyme and etc., give a positive result in deseases like tuberculosis, influenza and etc.

- The biologically active matter (BAM), prepared with sea-buckthorn oil and extract togetther
with other oils, has been dental initially tested and has given positive results.

- Oil fraction has been obtained to treat highmorities. Treatment period of the most serious
patients is 5 days.

- A special substance has been produced from its leaves in order to stop bleeding in teeth.

- Furokumarin in leaves and fruit is used in treatment of albinism (pellagra) in skin.

Referense:
1. Mohammad Hossein Boskabady, Batool Shirmohammadi. Effect of Nigella sativa on Isolated

Guinea Pig Trachea. “Arch Iranian Med. “, 2002. 5 (2): 103—-107.
2. Domestication of plants in the Old World (3 ed.). Oxford University Press. 2000
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SAFFRON EXTRACTS EFFECT ON PROCESSES IN BRAIN STRUCTURES UNDER
EXPOSURE TO X-RAY IRRADIATION OF MEDIUM DOSE

I.A. Rzaeva
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
rzayja@yahoo.com

Process of ionizing radiation on live organism is accompanied by interaction of free
radicals (FR) with molecules of proteins, nucleic acids and lipids. In its turn, FR occurs
subsequently by excitation and ionization of molecules. Besides all, ionizing radiation becomes
the reason of accumulation in body tissues of toxic products (radiotoxic) that strengthen beam
effect.

Endogenous antioxidatic system (EAS) of an organism plays a significant role in
detoxication of redundant quantity of FR formed in cells. Ionizing radiation influences
negatively to high-grade functioning of basic EAS enzymes. Besides, during radiation injuries,
the level of FR increases. In case of its exhaustion and lack insertion of natural antioxidants (bio-
antioxidants) to organism plays a therapeutic role. Thus, in our work we used saffron extract in
experiments with the purpose of studying its effect on the activity of antioxidant enzymes at
radiation influence.

Experiments have been carried on white rats of 180+20 g weight. X-ray irradiation have
been held on “PYM-17" device in the following conditions: tension 180 kV, current strength 15
maA, filters 0,5 mm Cu and 1,0 mm Al, skin-focal distance 3sm without tube, dose rate 0,86
gr/sec, irradiation dose 4gr.

Glutathione peroxidase activity has been measured with proposed Pagly and Valentine
method and catalase activity with Bergmeyer method. Determination of proteins has been carried
out with Lowry method.

In the result of carried-out researches, it has been detected fixed dynamics of activity
change of antioxidant enzymes in various brain structures of white rats within x-ray irradiation at
medium dose, and joint impact of x-ray radiation of saffron extract.

Under exposure to X-ray irradiation of medium dose in some brain structures decreasing of
catalase activity was revealed. Tendency towards decreasing is more developed on the 3th day of
irradiation. As opposed to catalase activity GPO activity was increased. Insertion of saffron
extract to experimental animals (for 21 days before irradiation) conducive to prevention the
decreasing of catalase activity stabilizes GPO activity and exerts an effective influence.

Thereby, bioantioxidants have significant role in the regulation of processes occurred in
tissues and cells under the influence of extreme factors. Antioxidant protection system of
organism carries out continuous protection of organism from toxic radicals, and provides stable
level of free radicals.

During free-radical, enzymatic, oxidizing processes in organism, bioantioxidants direct
towards enzymatic oxidation and by that create optimal conditions for a cellular metabolism and
provide normal height of tissues.
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BJUSIHUE ATMOC®EPHBIX 3ATPSI3HUTEJIE HA HEKOTOPBIX BUJIbI
PACTYIIHUE B MAPJAKAHCKOM JEHIAPAPUN

I'.I'. Acanos, A.Il. 3amanoBa, U.b. Mupa:xananisl, P.P. d¢p3nauena
HAHA, Maposixanckuii /lenopapuii, Baky, Azepbatioscan
zamanova.azada@mail.ru

CraOMiIpHOCTh TA30BOTO cocTaBa aTrMoc(epbl co3maia BO3MOXKHOCTH IPOJOJLKEHHIO
XKHU3HU BCEX XHUBBIX OpPraHn3MoB Ha 3emie. OQHAKO TMOCTOSHCTBO ra30BOTO COCTaBa PE3KO
W3MEHMUJIOCH C MOMEHTa pPa3BUTHs IPOMBIIUICHHOCTH B pa3BUTHIX cTpaHax. CoBpeMEeHHOM
ra30BOM COCTaBe aTMoc(epbl MOCTOSHHO MOBBIMIACTCS KOJMUUecTBO yriekucioro raza (CO,),
coequHenmii okuceit azota (NO» u NO3), kommdectBo GTOPUCTHIX coenuHeHnit (ocobenno Fr u
HF), cepuucroro anrmapuna (SO;), HEKOTOPBIX ra3000pa3HBIX COCIWHEHUM HENpeAesbHBIX
YIIEBOIOPOAOB, a Takke o30Ha (O3), HaOnronaeTcs TeHaAeHIMs yMeHblueHus kucinopoza (Oy).

OnHUM U3 YyBCTBUTEIBHBIX )KUBBIX OPTAHU3MOB K U3MEHEHHSIM KOHLIEHTPALMK ra30BOTO
coctaBa aTMOC(EpHOTO BO3AYyXa, SABIIOTCS pacTeHus. HekoTopeie BUABI PaCTEHUH MPOSBISIOT
BBICOKYIO UYBCTBHTEIBHOCTh K aTMOC(EpHBIM 3arpszHuTesiM, ocodeHHo k SO, HF, F,, Cl.
Cpenu pacTHTENBHBIX BHIOB HanOOJee TyBCTBUTEIBHBI TOJIOCEMEHHBIE, B YACTHOCTH XBOWHEIE
nopoabl. B cBsizu ¢ 3tum Ha Tepputopun Mapaskanckoro enapapusi HAH AsepOaiimxana
WCCIIeIOBAaHbl HEKOTOPHIC BHJIBI XBOWHBIX pacTeHuil, a mMeHHO — CocHa ampaapckas (Pinus
eldrica Medw.), Cocua xanebckas (Pinus halepensis Mill.), Cocna uransuckas (Pinus pinea),
JimaanoxBoitHas cocHa (Pinus longifolia Roxb.), CocHa kanapckas (Pinus canariensis C.Smith.)
u ap.

Onpenenenue  coaepxanusg  kuciopoaa (Op) TNPOM3BENEHO  AaBTOMAaTHYECKUM
n3mepureneM — Oxygen PEN, conepxanue yraekucioro raza (CO,) ¢ momomsio Sper Scientific.
Cootnomenne O,/CO, mpoW3BENEHO aHATUTHUECKUM TyreM, Hammuue SO B BO3ayxe
OTIpPEEIICHO Ta30aHAIN3aTOPOM.

YCTaHOBNEHO, YTO HAIMYME KONMYECTBO YCTHHII Ha 1 MM® XBOH, CIOCOOGCTBOBAO
akTuBHOMY noromeHuto SO, u3 Bo3ayxa. CepHUCTBIN ra3 aKTUBHO MPOHHUKAS Y€pe3 YCTHHIIBI,
3aMETHO CIOCOOCTBOBAA MOBPEKICHUIO XBOU, 0COOEHHO 3,5 W 7 JETHHUX, COMPOBOKIAIOIIIXCS
pPaHHUM YIIaJOM XBOMHOK.

Hecmotpss Ha BBICOKYIO akTUBHOCTH SO> B BO3AYyXE, XBOMHBIE MOPOABI MPOSIBISIOT
BBICOKYIO YCTOWYMBOCTh K TaKUM 3arpsA3HUTENSIM YUUTBIBasg 3TOTO PEKOMEHIAYEM HUX IS
CO3/1aHUS TPYNIOBBIX IOCOJOK, HPHU O3€JICHEHWH ATNIIepOHa, B YACTHOCTH ropoaa baky u
Cywmraur.
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IMPACT OF RADIOACTIVE POLLUTION ON PARAMAGNETIC CENTERS
OF SOIL - PLANT SYSTEMS

A.N. Nasibova', U.M. Qasimovl, I.Y. Fridunbekov?, R.I. Khalilov*
ANAS, Institute of Radiation Problems, Baku, Azerbaijan’
Baku State University, Baku, Azerbaijan’
aygun-nasibova@rambler.ru

Magnetic nanoparticles wide spread in nature and many of them are found in biological
objects. Before the synthesis of the first magnetic nanoparticles they were discovered in the
natural biological complexes. It has been established that the magnetic nanoparticles play a role
in the metabolism and activity of living organisms.

Application of magnetic nanoparticles in various fields is a very important and significant
therefore, the realization of their synthesis by biological method, clarification of the role of
biological processes in the synthesis of nanoparticles is very important and urgent.

In previous work, when study radioactive polluted areas, we indicate appearance of
magnetic nanoparticles on the leaves of plants growing there [1,2]. Experiments carried out at
room temperature with a radiospektrometer Varian E-4, a wide range of magnetic field (4000Gs)
comparative analysis the EPR signals dried leaves and seeds of Zygophyllum fabago show that
the (Fig. 1) EPR signal of magnetic iron oxide nanoparticles characterized of leaf samples. This
pattern also has been observed in Alhagi pseudoalhagi (Figure 2).
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Fig.1. EPR signals of leaf and seeds of Fig.2. EPR signals of leaf and seeds
Zygophyllum fabago of Alhagi pseudoalhagi

At the same time, the EPR spectra of samples of radioactive contaminated soil from the
study area shows that the characteristic EPR signal is not observed in them [3].
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CHANGE OF SLOPE OF S-COMPONENT OF THE SOLAR RADIO EMISSION - AS A
HARBINGER OF THE POWERFUL SOLAR FLARES

Sh. Sh. Guseynov
ANAS, Shemakha Astronomical Observatory, Baku, Azerbaijan
shirin. guseyn@gmail.com

Registration of the fluctuations of the solar radio emission is one of the ways to study the
wave and turbulent processes occurring on the Sun. It is known that the radio spectrographic
measurements of the radio emission of the Sun provide a wealth of information on the physical
conditions in the vast regions of the Sun, from the chromosphere to the super-corona. In his
paper we give a brief overview of radio spectrographic measurements of the quiet and active
solar radio emission. In particular, at the Institute of Radio Physics in Nizhny Novgorod
(Russia), Professor M.M. Kobrin found the fine structure of the S-component the solar radio
emission in the range of 4 - 12 GHz. It has been speculated that the fine structure can exist in the
longer wavelength part of the centimeter range, and in the short-wave range. To test this
hypothesis it was constructed the radio spectrographs based on the domestic receivers in the
range of 1-2 GHz and 2-4 GHz and conducted extensive observations with RT-7.5 (NIRFI Art.
Zemenkov), RT-12 Ionosphere Institute, Academy of Sciences of the Republic of Kazakhstan
(Almaty) and RT-22 LPI, RAS (Pushchino). The methods of observations and mathematical
processing of the spectra presented in the works (A. Guseynov, Sh. Guseynov and et al.,
Astron.Tsirkulyar USSR, 1982, Ne 1242, pp. 1-3 and 3-5). It is known that the shape of the
spectrum allows us to judge about the role of a mechanism responsible for the radio emission of
the Sun. Study of the structure of the frequency spectrum of S-component of the Sun and its
changes provide information about the relatively slow processes in the local sources at formation
there the conditions for the emergence of powerful flares. In 1980-82 and 1982-84 we
investigated seven powerful bursts (> 2 points). Analysis of data derived from the slopes of the
spectra in the moments preceding these events, allowed us to make the following conclusions: 1)
short-modulation spectral slope of S-component of the solar radio emission with changes about
¢, =7 and 15 minutes has a small amplitude and spectrum of the "fine structure" been weakened;
2) for 1-3 days prior to the powerful flash the slope of the S-component of solar radio emission
with a change of 7 =20 - 35 minutes have a higher amplitude in the spectra and the fine
structure is well reflected. Thus, summarizing the above analysis we can draw the conclusion
that the change in the amplitude of slope of the spectrum of S-component of solar radio emission

in the range of 1-4 GHz is one of the best options preceding the powerful solar flares in 1-3 days
prior to the event.
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STUDY OF S-COMPONENT OF THE SOLAR RADIO EMISSION AND SHORT-TERM
QUANTITATIVE PREDICTION OF POWERFUL SOLAR FLARES

Sh. Sh. Guseynov, I.G. Gakhramanov
ANAS, Shemakha Astronomical Observatory, Baku, Azerbaijan
Shirin. guseyn@gmail.com

All living and non-living things on Earth is dependent on the processes occurring in the
Sun. Therefore the study of the Sun with the aim to predict powerful solar flares is of great
scientific and practical importance.

It is known that the main drawback of modern forecasting of solar flares and the low
reliability of forecasts is the lack of use of the physical concepts of the mechanism of flares.
A brief overview of the current state of the problem of multiparametric and low-parametric (1-3
parameters) forecasting is given. Figure 1 shows a block scheme of the algorithm for short-term
quantitative prediction of powerful solar flares.
On the basis of these observational data and the results obtained using spectral and fractal
analysis, we make the following key conclusions:
1) Over a wide range (A =3—-30cm) power spectrum of the fluctuations of solar radio
emission mainly has a broad band of frequencies, and the autocorrelation function decays rapidly
with time. Nonstationarity increases internal chaos, increasing the entropy of the dynamical
system.

2) It is found that 1-3 days
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HEALTH EFFECTS OF RADIATION DAMAGE

K. Gasimova, F. Azizova, K. Mehdieva
Azerbaijan State of Pedagogical University, Baku, Azerbaijan
azizova_fergane@hotmail.com

A summary of the nature of radiactive contamination would be incomplete without some
mention of the human health effects relatied to radioactivity and radioactive materials. Several
excellent reviews at the variety of levels of detail have been written and should be consulted by
the reader.

Internal exposures of alpha and beta particles are important for ingested and inhaled
radionuclides. Dosimetry models are used to estimate the dose from internally deposited
radioactive particles. The amount and mode of entry of radionuclides into the body the
movement and retention of radionuclides within various parts of the body and the amount of
energy absorbed by the tissues from radioactive decay are all factors in the computed dose. The
penetratinge power of alpha radiation is low therefore, most of the 21 energy from alpha decay is
absorbed in relatively small volume surrounding an ingested or inhaled particle in the gut or
lungs. This means that the chance that demage to DNA or other cellular material will occour is
greater and the associated human health risk is higher for radioactive contamination composed of
alpha emitters than for the other forms of radioactive contamination. As mentioned above
weighting parameters that take into account the radiation type, the biological half-life and the
tissue or organ at risk are used to convert the physically absorbed dose in units of gray (or red) to
the biologically significant committed equivalent dose and effective dose, measured in units of
Sv (or rem). There is considerable controversy over the shape of the dose-response curve at the
chronic low dose levels important for enviromental contamination. Proposed models include
linear models, non-linear models and threshold models. Because risks at low dose must be
extrapolated from available date at high doses, the shape of the dose-response curve has
important implications for the environmental regulations used to protect the general public.

The health effect of radiation damage depends on a combination of events of on the cullular,
tissue and systemic levels. Exposure to high doses of radiation (>5Gy) can lead to direct cell
death before division due to interaction of free radicals with macromolucels such as lipids and
proteins. At acute doses of 0,1-5Gy, damage to organisims can occur on the cellular level
through single strand and double strand DNA breaks. These lead to moutations and cellular of
the irradiated parent cell. The dose level at wich significant damage occurs depends on the cell
type. Cells that reproduce rapidily, such as those found in bone marrow or the gastrointestinal
tract, will be more sensitive to radiation than those that are longer lived, such as striated muscle
or nerve cells. The effects of high radiation doses on an organ depends on the various cell types
it contains.
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HUCCIEJOBAHUE BJIUAHUA NOHU3UPYIOLEI'O U3JIYUEHUSA HA
AHTUOKCUIAHTHYIO CUCTEMY 3AIIMTBI ALHAGI PSEUDALHAGI (BIEB.)

* J.C. l:xxadapos, * I'.A. I'oxxaena, * A.K. /I:kadapasl,
*Ix.P. Opyn:xeBa, ** I'. I'. badaeB
* HAHA, Hncmumym Paouayuonnwix Ilpobnem, Baxy, Azepbatioscan
** HAHA, Uncmumym bomanuku, baxy, Azepbatiosican

jamala.orujova@gmail.com

B cBsa3u ¢ oOocTpeHHeM SKOJOTHYECKOTO KpH3Kca OOJbIIoe 3HAUYeHHE MPUOOpeTaeT
3ajada TOBBIIMICHUS YCTOWYMBOCTH PACTEHUH K BO3JEHCTBHIO HEONArOMpPHUATHBIX (PaKTOpOB
BHEIIHEH Cpelbl, B YaCTHOCTH, K ACHCTBHUIO HOHM3MPYIOLIEro W3iMydeHus. /(i1 ycmemmHoro
pemeHus 3Toi mpoOIeMbl KpaiiHe Ba)KHO BBISICHEHHE MEXaHM3MOB (DOPMHPOBAHUS 3aIIUTHBIX
OTBETHBIX pEaKIuii, omnpenencHre (QYHKIMOHAIGHOW pOJM  yJYacTBYIOIIMX B  HHUX
(U3UONOTHYECKUX CHUCTEM pacTeHHs. M3BECTHO, YTO y JKMBBIX OPTaHU3MOB O]l BIMSHUEM
CaMbIX pa3HOOOpa3HBIX HEOJATONMPUATHBIX (PAKTOPOB MPOHMCXOAUT HHTCHCUBHOE pa3BUTHE
OKHCIIMTEIBHBIX MPOIIECCOB, IS CACPKUBAHUS KOTOPBIX HEOOXOIUMO OBICTPOE W 3HAYUTEIHEHOE
YBEJIMUCHUE AHTUOKCHIAHTHBIX PECypCOB KIETOK. JTO TpeOdyeT MOCTaTOYHO TITyOOKHX
MEPEKIIFOUEHII BO BCEM KJIETOYHOM METaboIM3Me.

JelicTBUE MOBBILMICHHBIX 103 HOHU3HMPYIOIIECH paaualyyd NOPUBOAUT K HAPYIICHUIO
KJIETOYHOTO MeTaboaM3Ma. B OTBeT Ha ycuieHHe reHepalnny aKTHBHBIX (OPM KHCIOpOJa, Kak
MpaBWIO, HAOJIOAACTCS YBEMMUEHUE aKTUBHOCTH aHTHOKCHIAHTHBIX (PepMEHTOB. B ycrmoBusax
OKHCIIUTEIIFHOTO CTPecca aHTHOKCHAAHTHBIC (PEPMEHTHI WTPAIOT KIIOYEBYIO POJIb B 3aIUTE
MeTaboim3Ma OT moBpexaeHus. [Ipu 3ToM 3TH (hepMEHTH MOTYT OBICTPO MHAKTHBHPOBATHCS B
pe3yipTaTe H3MEHEHHS BHYTPUKIIETOYHOTO PETOKC-CTATYyCA.

JpyrumM 3aliUTHBIM MEXAaHW3MOM IIPU OKHCIMTEIBHOM CTpPECCE SBISIETCS CTpeEcC-
3aBHCHMOE HAKOIUIEHUE B PACTEHUSAX HU3KOMOJEKYISPHBIX OPTaHUYECKHX aHTHOKCHAAHTOB. K
TaKUM MeTa0OJMTaM OTHOCATCS BemlecTBa (PEHONBHOW TPHUPOIBI, TaKWe KaK AaHTOIMAHBI,
KapOTHUHOUIBI U (PIIABOHOUIIBI.

B nacrosimee BpeMs mMeeTcsi MEHbIE pabOT O BBISCHEHHH BKJIAga Pa3iWYHBIX TPYITIT
HU3KOMOJIEKYIISIPHBIX COCNMHEHWH B (DYHKIMOHUPOBAHWE KIETOYHOW aHTHOKCHUIAHTHOMN
cuctembl. [IpakTH4eCKH OTCYTCTBYIOT ITYOJIMKAIlMM, B KOTOPBIX HCCIEAYETCS COBMECTHOE
(GYHKIIMOHUPOBAaHHE AHTHOKCHAAHTHBIX (PEPMEHTOB W aKKyMYISALIUS HU3KOMOJCKYISIPHBIX
AHTHOKCHIAHTOB B YCIOBUAX cTpecca. CI0KHOCTh U3YdeHHS TaHHON MPOOJIEeMbI 3aKITI0YaeTCs B
TOM, YTO yCHJICHHE OMOCHHTE3a OJHOTO M3 HU3KOMOJICKYISIPHBIX COCTUHEHUH BIEUYET 3a cO0O0M
M3MEHEHHS B METa00JIM3Ma B IIEJIOM.

Llenpto maHHON pabOTHI COCTOSUIa B OMPEACICHHH MEXaHU3MOB (OPMHUPOBAHHS U
peryNaTOpHON (YHKIMHA OTBETHBIX PEAKIMA aHTHOKCHJIAHTHOW CUCTEMBI. A TaKXe IMOJIY4UTh
HHPOPMALIUI0 O KOPPEIATUBHBIX OTHOLICHUSAX MEXIY TMpoleccaMu (PYHKIHOHHPOBAHUS
AHTHOKCHIAHTHBIX (DEPMEHTOB, TaKMX KaK CYNEpOKCHIINCTyTa3a, Karanga3a W TEepOKCHIa3a U
CTPECC-3aBUCUMON aKKyM YIISIIIUM HU3KOMOJIEKYJISIPHBIX AHTHOKCHIAHTOB.

[MpoBeneHHbICe HAMHU HCCICIOBAHUS TOKa3au, uto Alhagi pseudalhagi (bieb.) obnanaer
TOJISPAaHTHOCTBIO K JCHCTBUIO YMEPEHHOW JO03bl paguanuoHHOTO oOmydenus. [Ipu stom
YCTOMUYMBOCTH PACTEHUS KOPPEIMpPOBaia ¢ CYMMapHBIM COJepKaHuEM (PEHOJHBIX COEIMHEHHIA.
Cpenu (GeHOTBHBIX COCAMHEHUI HaMOOJBINNI BKJIAJ B 3aIMUTHBIA OTBET HOCHIIM aHTOLMAHBI U
KapOTHUHOMBI, COZEpKaHUE KOTOPBIX B YCIOBHIX XPOHHYECKOTO OONyYeHHs paguanuu
BBIPAcCTaJI0 3HAYWUTENbHO. DIaBOHOWABI TNPU 3TOM BHOCHUIM MEHEE 3aMETHBIM BKJIAaX B
YBEIMYEHUE CYMMAPHOTO COJIepkKaHUs HU3KOMOJIEKYIIIPHBIX COEIUHEHNN.
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AKTUBHOCTH aHTHOKCHIAHTHBIX ()epMEHTOB ObUIM Oo0Jiee WM MEHEE ITOCTOSHHBIMH.
Ha6mronanocs HEOONBIIOE YMEHBIIEHHE AKTUBHOCTH TEPOKCHAA3bl M CYMEPOKCHUIIUCMYTA3HI.
HckmoueHne cocTaBisieT KaTaiaza, akTHBHOCTb KOTOPOTO BBIPOCTIA 3HAYUTEIIHHO.

Takas JOUHAMHUKa MOXKET CBHACTENBCTBOBATH O Oojee d(QekTnBHOM ydacTuu
HU3KOMOJIEKYIISIPHBIX COCAMHEHHH B 3aIIMTHOM OTBETE, YeM (pepMEeHTOB-aHTHOKCHIAHTOB.
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THE IMPACT OF RADIOACTIVE POLLUTION TO THE GROWTH AND
DEVELOPMENT OF ARTEMISIA FRAGRANS WILLD. SEEDLINGS

«1J.R. Orujova, " E.S. Jafarov, " V.S. Farzaliyev
" ANAS, Institute of Radiation Problems, Baku, Azerbaijan
" ANAS, Central Botanical Garden, Baku, Azerbaijan
jamala.orujova@gmail.com

Questions of plant resistance to the action of stress factors, increase plant productivity in
difficult environments and relationships with other species attracted more and more close
attention of researchers. The ability to hold certain types of ecological niches, belonging to that
of a plant community and territory adaptation, suppressing the other, depends on the totality of
the mechanisms responsible for the stability and competitiveness. Effective functioning defense
mechanisms in plants are manifested in features of their structural organization and functions. It
follows that the study of the morphology, anatomy and ultrastructure of a particular type of plant,
the special physiology and biochemistry in their environment is important to identify the
mechanisms underlying its adaptation to external factors. Such studies are important from the
practical point of view.

As an object of research in the given work, fragrant wormwood (Artemisia fragrans) has
been selected. The fragrant wormwood seeds were sown in 3 litre pots under controlled
laboratory conditions and in radioactive contaminated soils. The sown seeds were germinated
after 6-7 days. The growth and development of seedlings were studied. The experiment soil was
polluted by natural radionuclides. These radionuclides are K-40, Th-232, Ra-226. The
radioactivity of contaminated soils in accordance with these radionuclides was 1440, 140 and
9150 Bk / kg, the exposure dose strength — 200 ¢R / i . The soils that selected for the control and

experimental plots were lands of Absheron, gray-brown soils. The working and care taking
conditions were the same in both examples. Approximately 64% of the seeds in the radioactive
contaminated soil were germinated and developed, but in the control soil the number was 47%.
The biometric sizes of sample plant were increased by 67% compared to control one after 30
days of sowing.

This work was supported by the Science Development Foundation under the President of
the Republic of Azerbaijan — Grant Ne EIF/GAM-1-2011-2(4)-26/15/3
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SECTION 1V

RADIOECOLOGY
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QRUNT VO LAY SULARINDAN RADIUM iZOTOPLARININ SELEKTIV
SORBSIYASI UCUN SORBENTLORIN SINTEZi VO ONLARIN SORBSIYA
XASSOLORININ TODQIQi

C.9. Nagiyev, A.A. Qoaribov
AMEA, Radiasiya Problemlori Institutu, Baki, Azorbaycan

calalnaghiyev@mail.ru

Lay suyu siixurla tomasi zamani 6ziinds uran, torium va onlarin parcalanma mohsullar
olan radium izotoplarini hall edir. Onlarin yerin sothino ¢ixmasi vo siini gollora axidilmasi
naticasindo neftgixarma oarazilorinds tobii radionuklidlor akkumulyasiya olunur. Tabii uran vo
torium izotoplarimin radioaktiv siralarinin yaratdigi qamma siialanmanin asas payini radium
izotoplar1 vo onlarin pargalanma mohsullar1 togkil edir. Gostorilon problemlorin holli ii¢iin lay
suyundan vo torpaqdan tobii radionuklidlorin olverigli {isullarla ayrilmasi va onlarin
akkumulyasiyasi, bu mogsadlo miixtalif tobii vo sintetik sorbentlorin axtarigi, tadqiqi vo onlarin
sorbsiya xassolorinin radiasiya tosirilo modifikasiyas: kimi elmi-tadqiqat islorinin aparilmasi
aktualdir [1-4].

Sonaye tullanti sularindan radionuklidlori ayirmaq tglin istifads olunan kimyovi
¢cokdiirmoa vo solvent ekstraksiyasi metodlariin igtisadi cohotdon alverigli olmamasi vo sonradan
tomizlonma prosesi tolob edon ikinci sinif tullantilar omolo gotirdiklorindon mohdud sahodo
totbiq olunur. Lakin oksor radionuklidlor kimi tobii radioaktiv element izotoplar1 {igiin adsorbent
olaraq istifado olunan sintetik vo modifikasiya olunmus tobii sorbentlor sonayas tullanti sularindan
onlarin sorbsiyasi vo zoharlilik tosirini aradan qaldirmaq ii¢lin mévcud metodlarin bir alternativi
sayila bilor. Son iyirmi il i¢cinds tullant1 sularinin sorbsiya metodu totbiq olunaraq tomizlonmasi
liglin bir sira iglor goriilmiigdiir. Sintetik sorbentlorin genis vo olverigli sothlori mohluldan
radioaktiv element ionlarini adsorbsiya etmok qabiliyyotino malikdir. Bu sobobdon sorbsiya
metodu klassik tomizlomo metodlarina nozaran iistlinliiklors malikdir. Bu proses kimyavi tullanti
omolo gotirmadiyi kimi yiiksok segiciliyo malikdir vo istifado olunmasi daha asandir. Bununla
borabor kicik c¢irklondirici konsentrasiyaya malik boOyiik hocmli tullanti sularimin
tomizlonmasinds iqtisadi baximdan bir ¢ox iistiinliiklori vardir.

Toqdim olunan isin moqsadi miixtolif kimyovi torkibe malik qrunt vo lay sularindan
radium izotoplariin selektiv sorbsiya edo bilon maya doyeri asag1 olan sorbentlor sintez etmok
v onlarin sorbsiya xassolorinin tadqiqdir.

Bu mogsadlo respublikamizda tobii ehtiyyatlar1 olan klinoptilolit, bentonit vo sellilloza
molum metodika ilo pigmentlogdirilorok MnQO, torkibli mitsella saxlayan modifikatlar sintez
edilmigdir [1-2]. Pigmentlosdirmo 100 q tobii klinoptilolit vo bentonitlo ayriligda 1 I-lik
yumrudib kolbada 50-60°C temperaturda, iizorino 10 % KMnO4 mohlulu miihitindo va sintez
sistemino oksalat tursusunun doymus mohlulu olave etmoklo aparimigdir. Matrisin
pigmentlosdirilmasi MnO4  anionunun matrisin mesamalorino diffuziyasindan vo sistemo
reduksiyaedici ion olan oksalat anionunun verilmasindon sonra 50°C temperaturdan yuxarida
baslayir. Bu zaman klinoptilolit vo bentonit matrisinin sathinds vo masamalorindo MnO4~ anionu
reduksiya olunaraq MnO, torkibli mitsellalar yaranir. Yaranmis MnO, torkibli mitsellalarda
Panet-Fayans-Qana qaydasina osason radium izotoplarinin selektiv sorbsiyasi bag verir.
Selliilozanin modifikasiyas1 zamani polimer zoncirindo piranoza halqasi tizorinds birli karbon
atomu ilo olagoli [~C°H,-OH] spirt qrupu MnO, anionunun oksidlosdirici tosiri noticesindo
oksidlogsmasi bag verir. Bu sobobdon sintez miihitino oksalat anionunun verilmasino ehtiyac
duyulmur. Selliilozanin pigmentlogmasi 55°C temperaturdan yuxarida 15-20 doq miiddatinds 10
% KMnO4 mohlulu miihitinds bag verir. Alinmis modifikatlar distills suyunda yuyulur vo 105 °C
temperaturda 2 saat saxlanilmagqla sabit ¢okiya qador qurudulur.
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Modifikatlarla asetat-amonium bufer mohlulu miihitindo mohlulun pH-inin radium
ionunun sorbsiyasindan asililigi todqiq edilmisdir. Habelo radium ionunun mshlulun pH-indan
asil1 olaraq hidrolizi tadqiq edilmisdir. Modifikatlarla radiumun sorbsiyas1 vo radiumun hidrolizi
pH-1n 1.03+12.85 intervalinda, Cgr,=136.6 ngq/1 (5000 Bk/l) qatiliginda, 50ml sorbsiya hacminda,
25C temperaturda dyronilmisdir. Sokil 1-do mohlulun Igorisi bidistillo suyu ilo yuyulmus teflon
stokanlara miivafiq olaraq 10 ml bufer seriyalari, 39 ml bidistills suyu, qatilig1 6830 ng/l olan ana
*2°RaCl, standart mohluldan 1ml slave edilir 24 saat sonra mavi filter kagizindan kegirilorok
mohlul HPGe spectrometerindo analiz edilib.
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Sakil 1. Modifikasiya olunmus sorbentlorls radiumun sorbsiyasinin pH-dan asilili1

Sokil 1-don goriindiiyli kimi mohlulun pH-inin dayismasi radium ionunun hidrolizina
koskin tosir edir. Beloki, neytral miihitdon baslayaraq radium ionlar1 hidroliz edorok qabin
divarlarina, dibino ¢okiir vo fiziki adsorbsiya bag verir. Sokildon goriindiiyii kimi radiumun
sorbsiyasi kaskin turs miihitlordo (pH 1-2) biitiin sorbentlorls zaif bas verir. Buna sobab belo turs
miihitdo mineral tursularin tosirindon matrisdo movcud olan MnO, torkibli mitsellalar hall olaraq
dagilir vo noticodo Mn®" kationuna gevrilirlor. Digor pH-larda xiisuson pigqmentlosdirlimis
selliloza vo bentonitdo mitsellalar davamli oldugundan mohluldan radium ionlar1 giiclu
adsorbsiya olunur. Goriindiiyli kimi radiumun sorbsiyasinda pH-dan asili olaraq maksimum
miisiihido olunmur vo zaif turs mithitdon baslayaraq biitiin pH-larda praktik olaraq tam sorbsiya
bas verir. Bu zaman pigmentlogdirlimis selliiloza va bentonit radium ionu tigiin 106.3 nq/q statik
sorbsiya tutumuna (SST) malik olur. Lakin geyd edok ki, SST-nin bu qiymoti maksimal deyil,
mohlulda radiumun ilkin aktivliyinin artmasz ilo artir.

Sintez olunmus modifikatlarin  model mohlul sistemlorindo sobsiya xassolori
Oyronildikdon sonra real lay suyundan radiumun sorbsiyasi todqiq edilmisdir. Bu moagsadlo,
“Suraxan1 oil” NQCI orazisindo Suraxani lay dostosi, Il horizontda isloyon 29 sayli quyudan
gotiiriilmiis 20 1 lay suyu 0.251/doq siirotlo perstalitik nasos vasitasi ilo 50 q modifikat
doldurulmus sorbsiya kalonundan kegirilmisdir. Radiumla par¢alanma mohsullar1 radioaktiv
tarazliga golmasi ticiin 20 gilin hermetik soraitdo modifikalar analiz qabinda hermetik sokildo
saxlanilmig vo Canberra (ABS) firmasinin istehsali olan yiliksok tomizlikli germanium detektorlu
(HP Ge) gamma-spektrometrdo Ra-226, Ra-228, Pb-214 vo Ac-228 izotoplarinin aktivliyi toyin
edilmis vo noticolor asagidaki cadvolds gostorilmigdir. Radium izotoplarm hocmi aktivliyi lay
suyu quru galiga godor buxarlandirma metodu ilo qatilagdirilib gamma spektrometrdo analiz
edilmis vo modifikatlarla alinmis natica ilo miiqayise edilmisdir.
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Lay suyunda izotoplarin hacmi aktivliyi, Bk/1
Buxarlandir | Pigmentlogdirilmig Pigmentlogdirilmis Pigmentlogdirilmis
ma metodu klinoptilolitla bentonitlo selliiloza ilo
ilo sorbsiya sorbsiya sorbsiya
pumunonin 3 50 50 100
acmi, 1

Ra-226 23+09 2,02+0,24 2,40 £ 0,26 248 £0,14
Ra-228 1,7+ 0,6 1,45+ 0,32 1,75+ 0,35 1,81 £0,19

Codvaldon goriindiiyli kimi lay suyunda radium izotoplarinin hacmi aktivliyinin toyini
daha doaqiq sorbsiya metodu ilo miimkiindiir. Beloliklo, MnO, vasitasi ilo pigmentlogdirilmis
klinoptilolit, bentonit va selliiloza modifikatlari lay suyundan radium izotoplarini selektiv olaraq
ayiraraq qatilagdirmaqda vo onlarin analitik toyinatinda istifads edils bilor.
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OPTIMAL SAMPLE SIZE OF SIGNS FOR CLASSIFICATION OF
RADIATIONAL AND OILY SOILS

M.P. Babayev, S.M. Iskenderov, R.A. Aghayev
ANAS, Institute of Soil Science and Agrochemistry, Baku, Azerbaijan
Ragim.pasha@aport2000.ru

Classification of radiational and oily soils should be in essence a compact intelligence
system which contains maximum information on classes of soil objects in the accepted feature
space.

The stored experience shows that the volume of the most informative soil signs can make
up maximum 7-8 indexes. More correct approach to our opinion for a sample of the most
informative (most important) indexes is the method of testing and mistakes, that is the
experimental method, allowing to make use a wide experience and intuition of the researcher, or
group of the researchers, engaged for many years in the field of soil science. At this operational
stage of the formal device of soils classification, to say more concrete, the assessment section of
self-descriptiveness of soil signs of this formal device, in our opinion, is purely mathematized
and in some cases even not reflect the true picture (V.A Rojkov, Formal device of soil
classification, Soil science, 2011, No. 12, page 1411-1424). In order to make a correlation matrix
of the main signs of radiational- and oily soils, we have chosen 7 elements on a diagonal of the
symmetrical matrix.

In this case it will be calculated 21 pair of correlative elements between the selected soil
signs as a measure of the linear communication.

The volume of the correlative row will be equal to 6, as the increase in volume of the
correlative row can sharply increase the volume calculation. As an example it can be shown the
correlative row, reflecting communication between the contents in the soil of carbon (x) and the
common nitrogen (y) as the percentage.

Xi 0,90 1,00 1,08 1,20 1,27 1,36
Vi 0,08 0,11 0,09 0,11 0,10 0,12

Pertinently to note that, it is the first time an attempt is made to create correlative matrixes
of the most important signs of radiation- and oily soils.
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APPLICATION OF CLEANING OR FRESH-WATER RESERVOIRS IN
AGRICULTURE AND IMPORTANCE OF STUDY OF ITS
RADIOLOGICAL PARAMETERS*

P.B. Zamanov, R.A. Pashayev, R.A. Agayev
ANAS, Institute of Soil Science and Agrochemistry, Baku, Azerbaijan
Ragim.pasha@aport2000.ru

All plants annually take out a part of nutrients from the soil together with a crop. It is
natural that their reserves should be replenished. First of all it is enriched at the expense of
organics. Usually, carbon, oxygen and hydrogen of organism are extracted from air and soil, and
further it is necessary to deliver nitrogen, phosphorus, potassium and microelements for them.
One of fertilizers containing all these elements is sapropel (ooze) of fresh-water reservoirs.
Sapropels- the ground deposits of fresh-water reservoirs consisting of organic matter and mineral
admixtures formed in the result of biochemical, microbiological and physicomechanical
processes of vegetative and animal organism remains in the reservoirs, and also organic particles
brought by water and wind. Sapropels are spread everywhere in various sized reservoirs, and
saporpels with high value (high organ-content) in small ponds, little lakes, rates, streams and
irrigation canals.

Sapropels belong to renewed natural resources and are unique natural organic raw

materials.
Sapropel is a practically ready fertilizer. There are all nutrients necessary for height and grow of
plant, therefore it can be included to the group of heavy and complex fertilizers. Sapropel is a
long-termed fertilizer, has reclaiming effect and positively influences to ecological factors of
environment.

It doesn’t contain seeds of undesirable plants and is composed of antibiotics,
counteracting development of pathogenic organisms.

Main components necessary for plant nutrition as SiO,, K,0, P,0s, CaO, etc are met in
sapropels both in gross and slip forms. Sapropels are concerned to natural biopolymers and are
valuable natural raw materials for industry, medicine and agriculture.

Sapropels are widely used in agriculture so at importation of an ooze of the Absheron
channel separately and together with mineral fertilizers under sunflower, in the horizon of the
soil of 0-30 sm the sum of ammonia and nitric nitrogen in a phase of emergence of the first pair
of real leaves from 7,5 to 12,2 mg/kg, in a flowering phase from 8,5-13,4 mg/kg, at the end of
vegetation from 7,5 to 14,1 mg/kg increased, the quantity of the relative frame forms of
phosphorus increases on 6,5-9,6; 8,9-12,0; 8,3-11,0 mg/kg and exchange potassium on 20-40;
15-30; 10-25 mg/kg in comparison with monitoring without fertilizers. The increase of sunflower
crop made from 1,5 to 3,3 c/hectares or 12,5-27,5 % in comparison with second-hand monitoring
without fertilizer.

However, in the ooze of freshwater reservoirs, it may also contain of heavy metals and
radioactive elements, in this regard, the study of their maximum allowable concentration in
oozes is an urgent problem for Agriculture of the Azerbaijan Republic.
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STUDYING OF THE RADON RISK IN AZERBAIJAN

Ch.S. Aliev, R.J. Bagirli, A.R. Alieva, F.F. Velieva
ANAS, Institute of Geology, Baku, Azerbaijan
radiometry@gia.ab.az, fuar24(@mail.ru, aziza-alieva@rambler.ru, farahveliyeva@yahoo.com

Radon is the one of the most toxic and radioactive gases. According to the International
Committee on Radiation Protection, 50-90% from common doze of people’s exposure by natural
radioactive sources comes from radon and its decay products. Radon is colorless, odorless and
tasteless gas, so it can’t be detected without special equipment.

Radon gas easily escapes from the ground into the air, where it decays into the short-lived
products which are called radon decay products. In the decay process these products emit
radioactive alpha particles and which are attached to aerosols, dust and other particles in the air. .
In 1987, radon and its decay products were identified by experts of the International Agency on
Cancer Research to the group of carcinogenic elements for humans. Results of radiometric
studies carried out in Azerbaijan , showed that natural radiation field on the territory of
Azerbaijan is in the range typical for rocks and soils of the Earth and is about 6-8 mkR/h.
However there are places where the radon distribution can offer dangerous. In Azerbaijan
studying of natural levels of radon hasn’t been conducted.

In 2010-2011 with the support of Swiss National Science Foundation (SNSF) in the
network of the grant “Creation of radon cadastre and distribution map in Azerbaijan, by using
Swiss methodology”, 2500 measurements of radon concentration in living and working areas
have been carried out. The studies were conducted jointly by Radon Competence Centre (RCC),
University of Applied Sciences of Southern Switzerland (SUPSI) and Institute of Geology of the
National Academy of Sciences (GIA).

As a result, the map of the distribution of radon volume activity for Azerbaijan has been
drawn, which highlights the areas with the anomalous radon concentration, which are dangerous
for human health.
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Fig.1.The distribution of radon volume activity in the territory of Azerbaijan
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INFLUENTIAL FACTORS OF THE RADIATION PHONE IN AZERBAIJAN

'A.P. Zamanova., ’I.B. Mircalalli., 2R.R.Afandiyeva
'ANAS, Institute of Radiation Problems, Baku, Azerbaijan
?ANAS, Mardakan Arboretum, Baku, Azerbaijan
zamanova.azada@mail.ru

A quantity of the atmospheric polluters is increasing in connection with growth of
population 4mlIn. In Baku, especially the hottest weather in the summer months and growth of
motor transport affect on it. Fuel, used in communal service has a role here in the cold months.
Pollution of biosphere by radiation can be referred to the environmental polluters. A general
level of radioactive soiling of biosphere is growing a little.

The land radiation background is created in the different sources. The natural phone of the
ionized radiation forms of 30% of the cosmic rays, but 70% in the surface, soil, atmosphere, rays
of the radioactive elements scattered in the water. As a result of the same radioactive elements
crushing, alpha, beta and gamma rays are created. The different kinds of the ionized rays may
procreate various biological effects entering the different depth of the semen depending on the
physical characters. The ionizing rays procreate a natural phone in which the alive creature is
ionizing. Becoming stronger of the ionized phone is dangerous for organism and completely
ecosystem. The organism looses its generating ability. In the following table a natural phone of
2011-half year of radiation condition of some industrial cities in Azerbaijan is shown.

Ne Areas Natural, phone, | Observation result,
microrent, hours | microrent, hours

1 Baku 8-12 9

2 Sumgait 8-12 12

3 Nakhcivan 15-20 12

4 Ganja 7-12 11

5 Daskasan 8-1 7

6 Agstafa 8-12 10

7 Shaki 15-20 11

8 Zagatala 18-26 18

9 Gabala 15-24 19

10 | Guba 10-15 14

11 | Mingachevir 9-1 8

12 Sabirabad 8-14 12

13 | Beylagan 9-15 9

14 Lankaran 8-15 -

A consequence of the long-term observations which are carried out in the region, the
seasonal sun radiation, mountain rock radioactivity are accounted when a natural phone of the
radiation is determined. If a radiation level of the environment is two times more than natural
phone, it is dangerous. The natural radioactive sources exist in every place of biosphere. The
alive organisms and plants are subjected to such radiation. This radiation can be with cosmic
origin or nuclides in the environment. For ex, by air, water, soil.

The radioactive produces pass from soil into plants and influence on different development
bases of the plants. So a good condition, feeding, light, water regime and radiation of the
different doses influence on productive increase of the agricultural plants.

99



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

INPUMEHEHUE METOJA IBYMEPHOI'O PETPECCHOHHOI'O AHAJIM3A K
HAPAMETPAM PAAIMAHUOHHOU OYUCTKHU CTOYHBIX BO/JL

M.A. Kyp6anoBs, A.Il. 3amanoBa
HAHA, Uncmumym Paouayuonnvix Ilpobnem, baky, Azepbatioscan
zamanova.azada@mail.ru

H3BectHO 4dTO, paaualuOHHO-XUMHYECCKOC pPa3JIOKCHHUE OOJIBIIIMHCTBA OPraHNn4€CKux
Sar'pFISHCHHﬁ B CTOYHBIX BOJaX IIOAYHUHACTCS 9KCIIOHCHIIUAJIbBHOMY 3aKOHY, T.€ CKOPOCTHb
mnmponoecca mnaaact ¢ YBCIUYCHUEM HOFHOHIGHHOﬁ J03bI U CHHWIXCHHUEM KOHICHTpAIWU
3arpsA3HUTCIIA. B stom Cl1y4ac U3MCHCHHEC KOHUCHTpaluU 3arpsA3HCHUA B 00beMe OIMUCHIBAETCSA
bopmymnoii:

C=Coexp [~a70/, | (1)

rie: Co- HCXOJHAs KOHIEHTpauus 3arpssHenns B CB mr/am’,C- KOHIGHTALHS 3arpA3HCHNS B
oGbeMe Vo depes BpeMs T, MI/aM’, U- Pacxoj OYMIIAEMOTO PACTBOPA Yepe3 PajHallHOHHO-
XUMEdecKHil ammapart, v /MuH, a= (Co-C) ; Co — 10715 3arpsi3HEHNE, Pa3Iarafomerocs 3a OIuH
MPOXOJI CTOYHBIX BOJ Yepe3 paauallMOHHO-XUMUYeckuil anmapat. LlenecooOpa3no mpeacraButh
(1) B ciemyromeit popme:

1, C-1_ Co=-=2 )

n VD

Kak Buano u3 (2) quHamMuka OCHOBHOTO mapamerpa npouecca C B OTHOCUTEIbHOHN IIKaie
Co sBisiercst JMHEHHON (yHKUMEW mnpou3BegeHUE TU, KaXI0€ U3 KOTOPBIX SBISETCS

CaMOCTOSTENILHBIMH TTapaMeTpaMu SKCIIepUMeHTa. ( Takas KoH¢purypamus HazpiBaercs 100%-Ho
KOPPEIUPOBAHHBIE MOCKOJBKY YYBCTBUTEJIBHOCTH MAPaMETPOB HE Pa3leisaioTCs:

a':faf fi (8); acfaﬁ: £ (1) (3)

YuuTeiBas JAaHHOE OOCTOSATENHLCTBO B paMKax METOJa JIBYMEPHOIO PErpecCHOHHOTO
aHamM3a ObUT pa3pabOTaH aIrOPUTM MAaTEMAaTHYECKOW MOJIEIH, MO3BOJISIOIINN ONTHMU3UPOBATh
C 110 OTHOILIIEHUIO T U I B OTIEJIBHOCTH.

B wmogenn nBymepHOW perpeccur NepeMeHHas BeaMdMHAa y (B JaHHOM Clly4yae
KOHIIeHTparus 3arps3Hureneii C) MOMKET paccMaTpuBaThCs B KadecTBe (DYHKIMHM Ppa3HBIX
BEJIMUMH X; U X (B IaHHOM cCilydae MPOTOUYHAsl CKOPOCTh ¥ M BpeMsi 00yiydeHHs T). 3HAuYCHHE

HE3aBUCHUMBIX HNEPEMEHHBIX 3aAacTCsd HCCICAO0BATCIIEM (,E[eTepMI/IHI/IpOBaHHaH MOI[GJ'H:). HpI/I
prIMOfI I[BYMepHOﬁ perpeccuu, T.y. KOrja 3aBHCHUMad IEPEMCHHAA pacCMaTpUBACTCA KakK
JIMHEHHAs (1)YHKLII/I$I oT Ka)K,ILOP'I N3 HE3aBUCUMBIX ICPEMCHHBIX YPAaBHCHUA PErpECCUU B JaHHOM
ciiydya€ UMECT BUA!:

y(Xl,Xz) =at b1X1+ b2X2 (4)

B paccmarpuBaemom cirydae ota opmyna Oyaet mproOpeTaTh CAeayIONIHiA BUA, KOTOPBIHA
MO3BOJISIET JITHEAPU30BATh TOCTABICHHYIO 331a9Y:

c(t1)=atbf+byr 5)
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EFFECT OF ACUTE GAMMA RADIATION AND PROTECTIVE ACTION OF
DIFFERENT CONCENTRATIONS OF EXTRACTS OF SAFORA JAPONICA AND
HYPERICUM PERFORATUM ON THE LIFE OF ABORIGINAL EARTHWORMS OF
ABSHERON

TA.S. Suleymanova, 'A.A. Garibov, ?P.A. Samedov, 'M.F. Farajov
'ANAS, Institute of Radiation Problems, Baku, Azerbaijan
2ANAS, Institute of Agrochemistry and Soil Sciences, Baku, Azerbaijan
aygun.suleymanova@gmail.com

As atomic power is increasingly recognized as a potential energy source to sustain future
human development, radiological protection of the environment will become an even more
important environmental safety concern. Thus, an understanding of the effects of ionizing
radiation on non-human biota is required by the International Commission on Radiological
Protection for the radiological protection of the environment [1].

Soil processes are vital to sustainable terrestrial ecosystems, and soil invertebrates play
an important role in nutrient cycling by feeding on microbiota. Because of their ecological
importance, soil invertebrates are used for ecological impact assessments of terrestrial ecosystem
pollutants. For chemical substances, single-species laboratory tests are used to understand
toxicity. Standard tests using earthworms and springtails have been developed by the
Organization for Economic Co-operation and Development (OECD) and the International
Organization for Standardization (ISO) [2]. Laboratory toxicity tests are also applicable in field
contamination monitoring to determine if test organisms have been exposed to field-corrected
soils. In such assays, gene expression as a biomarker has been receiving increased attention as it
may produce fast, sensitive and diagnostic assays. A similar use of laboratory tests can be
applied to assess the environmental impact of ionizing radiation.

An understanding of the dose-effect relations of ionising radiation for non-human biota
establishes important baselines for radiobiological protection of ecosystems. We used standard
laboratory tests to examine dose-effect relationships of gamma radiation on the survival, biomass
changing, feeding activity, coprolite excretion of aboriginal earthworms, Nicodrilus caliginosus
Sav.trapezoides (Oligochaeta) of Absheron peninsula. Also the examination of protective effects
of extract of Sophora japonica and Hypéricumperforatum on mentioned functions of aboriginal
earthworms. Adult Nicodrilus caliginosus Sav.trapezoides was acutely irradiated with different
doses (200-1200 Gy) of gamma radiation, and subsequently survival, biomass, feeding activity
and coprolite excretion in wet weight were examined. The 50 % of lethal dose was 1200 Gy
(LDso/1week), 1000 Gy (LDso2weeks), 800 Gy (LDsos2s days). Under the effect of Sophora japonica
extracts for 200-1200 Gy irradiated Nicodrilus caliginosus Sav.trapezoides during 18 days was
not lethal. But under the effect of Hypéricumperforatum extract for 1200 Gy irradiated
earthworms 0.05% and 0.025% concentrations was LDso/17days, 0.01% concentration was
LDs0/28days-

References:
1. A Framework for Assessing the Impact of Ionising Radiation on Non-human Species. ICRP
Publication 91, Ann. ICRP 33 (3), 2003.

2. OECD (Organization for Economic Cooperation and Development). OECD guidelines for
testing chemicals. Section 2: Effects on biotic systems. Method 207. Earthworm, acute
toxicity tests, Paris, France, 1984
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RADIOCHEMICAL ANALYSIS OF MILITARY NUCLEAR FACILITIES

'A.A. Bayramov, 2S.M. Bayramova
' Azerbaijan High Army College after Heydar Aliev, Baku, Azerbaijan
?ANAS, Institute of Geology, Baku, Azerbaijan
azad.bayramov(@yahoo.com

Radiochemical Analysis is a branch of analytical chemistry comprising an aggregate of
methods for qualitatively determining the composition and content of radioisotopes in the
products of transformations. Safety and minimization of radiation impact on human and
environment are important demand of operation of Military Nuclear Facilities (MNF). In
accordance of recommendations of International Commission on Radiological Protection there
are next objects of radiochemical analysis: 1) potential sources of radiochemical pollution; 2)
environment (objects of environment, human environment including buildings, agricultural
production, water, air et al.); 3) human himself (determination of dose from external and internal
radiation, chemical poisoning).

The radiochemical analysis on MNF allowed to mark out common main types of
problems typical for these objects: dose power of y-radiation, density of neutron flux, radiation
and chemical pollution of surface, chemical acrosols, fume of iodine-131, radioactive inert gases,
trittum, radioactive and chemical liquids, radon, unauthorized displacement of radiation and
chemical substances, identification of radionuclide and chemical composition of environment.
The main task of radiochemical analysis of MNF is carrying out industrial-technology processes
or solution of scientific problems in condition of control on radiation and chemical sources, is
providing control on radiation and chemical safety.

Let consider main types of tasks of the radiation and chemical measurements on MNF. In
this case, measured object is structured on three main components: “sources”’, “object” and
“environment”. As “sources” we adopt reactor set (nuclear or chemical), as “object” there are
buildings and technological sets which are out the reactor. Radiochemical control of environment
includes itself radiation measurements and chemical analysis on the area MNF. And for
“sources” there is main radiochemical-technological control — about (80-90)%, everything else is
a control of radiation situation for collective dosimetry. The increasing of amount of dosimetry
control is connected with sharply increasing of number of the staffs room and zones. The
radiochemical analysis includes detection and prevention by equipments unauthorized
displacement radioactive, fissile and dangerous chemical materials.

The chemical analysis can be carried out using, for example, the Gas Chromatography
instrument whish separates chemical mixtures and identifies the components at a molecular
level. It is one of the most accurate tools for analyzing environmental samples. The Gas
Chromatography works on the principle that a mixture will separate into individual substances
when heated. The heated gases are carried through a column with an inert gas (such as helium).
As the separated substances emerge from the column opening, they flow into the Mass
Spectrometry. Mass spectrometry identifies compounds by the mass of the analyte molecule.
Newly developed portable Gas Chromatography and Mass Spectrometry are techniques that can
be used to separate volatile organic compounds and pesticides. Other uses of Gas
Chromatography, combined with other separation and analytical techniques, have been
developed for radionuclides, explosive compounds such as royal demolition explosive and
trinitrotoluene, and metals.

So, based on the many years experience of operation of dangerous MNF, in concordance
with norms of radiation and chemical safety we consider that the tasks of the radiochemical
analysis of Military Nuclear Facilities include: measurement of radioactive air-gas emissions;
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chemical compound of environment; waste water; water of ecosystem; bottom sedimentations;
food, water, soil tests; surface pollution; detection and prevention unauthorized displacement
radioactive, fissile and dangerous chemical materials.

PAPER CHROMATOGRAPHY FOR DETERMINATION OF RADIOACTIVE
LEACH ABILITY FROM YTTRIUM MICROSPHERES PRODUCED
BY BOILED EGG MODELING

A.A. Garibov, T.N. Agayev, M.R. Ghahramani
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
Ghahramani.mr@gmail.com

Paper chromatography used for determination of radiochemical impurity of radioactive
microspheres in the form of Y**. The radiochemical purity of a radiopharmaceutical is defined as
the fraction of the total activity in the desired chemical form in the sample. These impurities
arise from incomplete labeling, breakdown of the labeled products over time due to instability,
and introduction of extraneous labeled ingredients during synthesis. These impurities cause
altered in vivo biodistribution after administration, resulting in an unnecessary radiation dose to
the patient. For these reasons, the United States Pharmacopea (USP) and the United States Food
and Drug Administration have set limits on the impurities in various radiopharmaceuticals, and
these limits must not be exceeded in clinical operations.

Radiochemical impurities were checked by two solvent system; A saline (NaCl 0.9%)
solution as mobile phase on whatman No. 3 paper. B, HCI 0.1 N solution was used as another
solvent system on the whatman No. 3 paper.

Whatman No. 3 chromatography paper sheets are cut into I Cm*10 Cm strips. Around 1
ml of the appropriate solvent is placed in to the empty 10 ml glass pharmaceutical vial and two
droplet of radioactive solution is spot around 1 Cm of the bottom of the strip. After drying
droplets, the strips are placed in the appropriate solvent and allow the solvent to migrate until
they reach the top of the strip (figure 1).

This procedure generally requires 30 min. after drying the strip, it is cut into 10 pieces (in
1 Cm distances) and each segment radioactivity had measured in a beta gamma counter during 1
minute. The beta gamma counter data were expressed in counts per minute (cpm).

The impurities were calculated by expressing the percentage of the activity corresponding
to the Rf of the impurity in relation to the total radioactivity on the plate and the radiochemical
purity (RCP) was found by subtracting the impurities percentage from 100 (figure 2).

whatman Mo.3 paper

Eadioactive Spot 10 Cm

Figure 1: Paper Chromatography schematic

1Cm

Solvent
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A RADIATION - HETEROGENEOUS PROCESSES IN THE SYSTEM RaSiO3;+H,0

T. Agaev, A.A. Garibov, Z.A. Mansimov, G.T. Imanova
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
agayevteymur@rambler.ru

It is known, that change of the maintenance of radium in radium silicate renders the big
influence on their physical and chemical, including adsorption and catalytic properties. However,
laws of influence of the maintenance of radium on radiation-heterogeneous processes of
decomposition of substances in contact of radium silicates are unknown and represent great
value at the decision of problems of radiation catalysis, radiating materiality and at the decision
of radio environmental problems. Therefore in given article with this purpose it is investigated
the kinetics of radiolytic decomposition of water in contact with radium silicate, depending on
the radium maintenance at various temperatures. The received samples have been dried up in dry
case under vacuum. By a spectrometer method are determined the activities of radium-silicate
which are equal 260 Bk / qr, 2500 Bk / qr, 6100 Bk /qr accordingly. It is investigated the kinetics
of accumulation of molecular hydrogen at radiolysis of waters at presence of radium silicate
depending on the maintenance of radium at a room temperature. On an inclination of a curve in
its initial linear area speeds of formation and radiation-chemical yield of molecular hydrogen G
(H2) which are equal 0,012.0,09 and 0,12 accordingly are investigated. Except for that, also
values of radiation- chemical yield of molecular hydrogen, on the energy absorbed by the
common system the catalyst + agc. H,O (Gioar.) and adsorbed phase (Gads.) are received.

Thus, the received results on studying of radiation-catalytic activity of various forms of
radium-silicate during radiolysis of waters (T=300) show, that high catalytic activity has radium
silicate with A=6100 bx/qr. It is established, that radium silicate depending on the maintenance
of radium at T=573 has thermo catalytic activity during decomposition of water.
The yield of molecular hydrogen thus depends basically only on temperature. On the basis of
these results it is possible to make the assumption, that on a surface of various activity of radium
silicate are available various thermo catalytic active centers which becomes more active at
various temperatures. On an initial linear site of these curves values of speeds of radiation-
thermocatalytic Wpt (H,) and thermo catalytic Wt (H,) processes of reception of molecular
hydrogen are investigated. Rase of a radiating component of radiation-thermocatalytic
heterogeneous processes was defined on a difference.

Wr(Hz) = Wrr (H2) - Wr (Hy)

On the basis of values of speeds of a radiating component of radiation-thermo catalytic
processes values of a radiation-chemical yield of molecular hydrogen are founded. It is
established, that radium silicate at temperature T=573 has thermo catalytic activity during
decomposition of water. The yield of hydrogen thus depends basically only on temperature. It
testifies that only the certain part of radium, entered into structure of radium-silicate plays a role
of radiation-catalytic active centers during waters radiolysis. The received results show, that rise
in temperature (depending on activity of radium) from 300 up to 673 causes increase in a
radiation-chemical yield of molecular hydrogen from 0,81 up to 1,63 molecules/100 eV. The
observable gain of a radiation-chemical yield of molecular hydrogen with temperature testifies to
influence of temperature on process of carry of energy in system Ra-SiO3+H>O. On the basis of
these results it is possible to make the assumption, that on a surface of radium-silicate is
available various thermo catalytic active centers which become more active at various
temperatures. With rise in temperature during thermo catalytic decomposition participate less
active centers. Thus at rise in temperature T>573K at heterogeneous radiolysis of waters at
presence of radium silicate occurs thermo catalytic and radiation-thermo catalytic decomposition
of water.
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SOME MAN-MADE AND NATURAL RADIONUCLIDES IN THE
BOTTOM SEDIMENTS OF THE CASPIAN SEA

E.Y. Humbatov, M.M. Ahmadov, B.A. Suleymanov,V.S. Balayev
ANAS, Institute of Radiation Problem, Baku, Azerbaijan
humbatov(@azecolab.com

There has been a growing number of known sources of anthropogenic radionuclides in
the marine environment. They include global nuclear fallout following atmospheric weapons
tests, the Chernobyl accident, discharges of radionuclides from nuclear installations, dumping of
nuclear wastes into the world's oceans and seas, nuclear submarine accidents, contributions from
nuclear weapons tests sites, loss of nuclear weapons and radioactive sources. The seas may
receive radioactive fallout directly from the atmosphere and indirectly as runoff from rivers.
Radionuclides may, however, also be discharged directly into the sea as liquid waste or from
dumped solid wastes. Some radionuclides will behave conservatively and stay in the water in
soluble form, whereas others will be insoluble or adhere to particles and thus, sooner or later, be
transferred to marine sediments. Last times to the resource of pollutions Sea environment added
extraction and transportation and production of oil products via sea currents.

The aim of this study was determination Radionuclides concentration in Caspian Sea
sediments in Azerbaijan sector. For the study of the distribution of radionuclides in sea sediment
was chosen southeast part of Caspian Sea as investigation zone on the basis of known Sea
current systems and, the probability of a relatively uniform distribution of some radionuclides.
The bottom sediments collected in different parts of the Caspian Sea are analyzed for some
natural and man-made radionuclides. Sample preparation was spent on standard methods. The
sediment samples were dried up up to airily - dry condition. Samples have cleared of extraneous
subjects, and then the samples were pounded and were sifted through a sieve with a diameter of
cells 1 mm and were placed in Marinelly beaker. For created radioactive equilibrium, samples
kept in closed Marinelly beaker about one month, and then the gamma-spectrum of each sample
was accumulated. For measurement radioactivity was used gamma spectrometer with high-
sensitivity Ge - detector, controlled software Genie 2000 (manufacture of firm CANBERRA).
For all samples the identical mode of measurement was chosen, the duration of accumulation of
a spectrum was 2 4 hours.

Table 1: Concentration of investigated radionuclides in Caspian Sea sediment samples

Radionuclides | 1 2 3 4 5 6 7 8 9 Mean
(Bg/kg) value
Ra 226 52.7 |149.6 |20.2 15.1 | 223 (243 23.7 |24.1 | 14.7 27.4
Th232 (Ra228) | 17.7 | 12.3 | 24.2 18.8 |248 |276 |269 |233 |16.9 21.3
K40 284.2 | 216.1 | 430.2 | 355.4 | 434.9 | 460.6 | 459 | 400 |269.7 367.7
Co60 <14 |<14 |<12 |<09 |[<15 |<l6 |<17 |<15 |<l3 <14
Csl134 <15 |<14 |<12 |<1 <17 |<1.8 |<18 |[<16 |<1.4 <14
Csl37 3.6 3.2 1.6 0.7 30.5 | 30.8 31.1 [ 294 |20.1 16.7

In bottom sediment, Ra226 concentrations varied from 14.7 to 52.7 Bq/kg with an average of
27.4 Bqg/kg. Th232 (Ra 228) concentrations varied from 12.3 t027.6 Bg/kg with an average of
21.3 Bqg/kg. K40 concentrations varied from 216.1 to 460.6 Bq/kg with an average of 367.7
Bg/kg. 137Cs concentrations varied from 0.7 to 31.1 Bq/kg with an average of 16.7 Bq/kg. The
concentration of Co60 and Cs134 was less than MDA for these radionuclides.The results
confirm that the extraction, transportation and production of oil production in Azerbaijan sector
of Caspian Sea didn’t change radionuclide background in bottom sediments and dominant source
of anthropogenic radionuclides in the Sea environment is global fallout and runoff from rivers
Kura and Volga.
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HUMIN —-BASED COMPLEXES AND STUDY OF THEIR BIOLOGICAL ACTIVITY
UNDER IRRADIATION

Z.H. Muslimova, M.F. Faracov, i.D. Ahmedov, A.S. Suleymanova, A.S. Abdullayev
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
ANAS, Institute of Chemical Problems, Baku, Azerbaijan
zohre-huseynova@rambler.ru

Several experimental studies have indicated that humin acids has features such as,
antioxidant activity, antiradiation activity and other. Little is known, about the biological activity
and about the relationship between chemical composition and sorbtion properties of humin acids.

It is known that the humin acids are biologically active organic compounds with
characteristics of high polyfunctional and complexing acids. The biological activity of these
compounds is connected with presence phenolic and hydroxyl groups. The main goal of our
research to increase biological activity and sorbtion properties of humin acids and obtaining of
their modified and enriched forms with organic minerals and their analysis on model plant
objects. Antiradiation activity of potassium humate obtaining from peat or vermicompost and
humin complex obtainin by treating of bentonite from Dashsalahly enclosure were studied. First
of all, by affecting of vermicompost by 3% KOH solution there was obtained potassium humate
solution. After it bentonite powder is added into the solution and then the mixture stored for a
day. After mixing, the mixture is exposed to ultrasonic influence. The process is continued at
intervals until the maximum dissolution. The soluble part is separated by filtration and dried. The
biological and antiradiation activity of the mineral enriched complexes were studied by using
Zéa mays (maize) as a model system.

It is known that, 0.001% humin acids solutions (A. Xristeva 1951.) can stimulate the life
activity of plants. The higher concentration can affect life activity of plants. Therefore, the
0,001% concentration of the solutions were used in our studies. In this studies 0.001%
consentartion of potassium humate solution were used for comparative analysis. Changes in the
morphological characteristics of plants, in the amount of peroxide oxidation product of
malondialdehyde, in the amount chlorophyll and carotenoids of were analyzed in maize exposing
to critical radiation doses. At the same time the biological activity of the complex were analyzed
in plants growing in the soils polluted with radionuclids. At all experiments seedling growth
pretreating with the humic complex (contaminated soil with radionuclids) as compared to control
was 1.5 -1.7 time higher. In the present study, time course of MDA content as an expression of
lipid peroxidation was reduced by treating humic acid. The time course of chlorophyll and
carotenoids of plants treating with humic acid was increased as compared to control and to plants
treating with potassium humic (0.001%).

In conclusion, our data indicated that 0.001% solution of humic complex can stimulate
the life activity of irradiated plants with critical doses and life activity of plants growing in the
polluted soils with radionuclids.
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RADIOECOLOGICAL ESTIMATION OF BIOTOPS IN THE TERRITORY
OF IMISHLI REGION OF AZERBAIJAN REPUBLIC
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ANAS, Institute of Radiation Problems, Baku, Azerbaijan
x.seadet@rambler.ru; mahmud.su@mail.ru; irada.abbasova@inbox.ru

The ecosystem level of structurisation of a live matter is the basic subject of ecological,
in particular radio ecological science. Quality of biotopes - a complex of the lifeless nature on
which all inhabitants of the given ecosystem live, is a basic condition of its existence. As all
components of ecosystems are interconnected by circulation of substances and, by the
radionuclid’s migration chains. The radionuclids arrive from soil in plants, and through the last
in the human food, in a forage of animals. Soils, being the basic component of land biotopes,
make defining impact on intensity of inclusion of the radionuclids in food chains. Radioactive
substances can partially be washed away from soil and get to ground waters that also represents
potential danger of pollution of stocks of potable water (which lack is characteristic for
investigated area).

In the given work we investigated the maintenance natural and artificial radionuclids in
an arable layer of soils, on the basis of the received data estimated quality of the biotopes located
in territory of Imishli administrative area of Azerbaijan.

Imishli is one of the areas of Republic most subject to strong anthropogenous loading.
Along with agricultural, in area territory works on oil recovery are conducted that also can lead
to pollution of soils with natural radionuclids, containing as a part of chisel waters (235U, 238U,
32T, **°Ra, ***Ra) and with oil.

During dosimetric inspection of territory it has been established that capacity of an
exposition dose on the average makes 8-10 mkR/h. As a result of the spent works following
values of specific activity of the different radionuclids have been established:
40K - 345 - 697 Bg/kg.
22°Ra - 13 - 31,2 Bg/kg.
228Ra - 14,9 - 35,5 Bg/kg.

B7Cs-0,3 - 14,2 Bg/kg.

*Sr - 0,8 - 5,9 Bg/kg.

On the basis of the spent radiospectrometer analyses of the soil samples which have been
selected from enough of the soil cuts, the radioecological situation on all area has been estimated
and corresponding cards are made.

As a result of the spent dosimetric and radiospectrometric researches a radioecological
situation in investigated area have estimated as safe. As, effective specific activity of the natural
radionuclids in investigated area does not exceed 102 Bk/kg that corresponds to requirements
(maximum permissible level of effective specific activity of radionuclids in environment
components - 370 Bg/kg), the established Law of the Azerbaijan Republic «About radiation
safety of the population», 1997.

NAIEI N
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~ TERMIK VO RADIYASIYA-TERMIK EMALIN MOSAMOLI
URANIL-SILIKAT NUMUNOLORININ ELEKTRIK KECIRICILIYINO TOSIRININ
TODQIQI

ML.N. Mirzayev, A.A. Qaribov, R.N. Mehdiyeva
AMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
matlab_mirzayev(@yahoo.com

Oksid-amorf birlogmalorinin igarisindo uranil-silikat SiO,-UO, sistemi an prespektivli
todqiqat sahasi hesab olunur. Tobiotdo miivcud olan ekoloji durumun hal-hazirki voziyyeti, uran
tullantilarin zorarlogdirilmasi vo hamdas niive yanacagindan dinc mogsadlorls istifadasi sahosindo
strateji ohmiyyoto malik olmasidir. Bu sistemin miixtolif torkiblori todqiqatgilar torafindon
Oyronilmis, lakin buna baxmayaraq ,torkiblorin alinma texnologiyast miirokkeb oldugundan vo
komponentlorin soraitdon asili olaraq doyiskon xarakterdo olmasi miixtolif xassali torkiblorin
alinmasina sobab olur. SiO,-UO; sisteminin hal diagram1 vo miixtalif torkiblorin mikroqurluslar1
, sixlig1, mexaniki borkliyi miiolliflor torofinden dyronilmisdir. ©dobiyyatlardan 1Q-spektrometr
,DTA analiz vasitasi ilo bazi torkiblorin optik sixlig1 ,kiitls istilik tutumu, U-O , Si-O olaqgasi va
optik udulma zolagi, torkiblordo uranin ¢oki faizlori Oyronilmis vo analiz edilmigdir.
CANBERRA (ABS ) qamma spektrometrindo GENIE 2000 proqrami vasitasi ilo torkiblorin
xtisusi aktivliklori toyin olunmusdur. Yuxarida gostorilon torkiblords radiyasiya termik emal
zamani yaranan defektlorin vo hamginin su molekullarmin qarsiligh tosirlorinin onlarin elektirik
kegiriciliying tosirinin dyronilmasi maraq kosb edir. Bu moqsadlo termiki vo radiyasiya termiki
emalin uranil-silikat sistemin elektirk kegiriciliyina tosiri T=300-500 K temperatur intervalinda
Oyronilmis vo analiz edilmigdir.

(8102)1.x(UOy)x sistemindo alinmig 3.97 % UO;, 6.83 % UO,, 10.12 % UO;-li
niimunolorin elektirik kegiriciliyinin y-stialarin udulma dozasindan asililigi dyronilmisdir.
Miigayiso maqsadi ilo uranil-silikat sisteminin torkibino daxil olan SiO; matrisasina uygun olan
udulma dozasinin asililiqi todqiq olunmusdur. Qeyd edok ki, ana moddo daxil olmaqla biitiin
niimunoalor eyni lobaratoriya sorayitdo alinmis vo eyni iisulla dlgmolor aparilmisdir. Olgmalor
TERAOMMETR qurgusunda aparilmigdir. Todqiqatlardan goriindiiyii kimi, SiO, niimunasindo
onun UO;-11 torkiblorine keg¢dikdo niimunslorin ilkin (stialanmazdan avval) elektirik kegiriciliyi
toxminan iki tortib artmigdir. Elektirik kegiriciliyinin siialanma dozasinda asililigi isa SiO;
kristalinda tocriiba xotas1 daxilindo demok olar ki, doyismoni maksimal x=6.83 % UO, torkibindo
bas verir. Bu niimunslorin elektirik kegiriciliyinin y-siialanmanin udulma dozasinin qiymotindon
asili olaraq doyismosindo zoif artim miigsahido olunur vo totbiq olunan dozanin maksimal
giymatindo D=45 kQr 16.9 % artim miisahido olunur. Niimunolorin elektirik keg¢iriciliyinin
radiyasiya termik siialanmanin tasirini vo niimunoalords yaranan defektlorin tobistini aragdirmaq
mogsadi ilo T=300-500 K temperatur intervalinda elektirik kegiriciliyinin temperatur asililigi
analiz edilmis vo yuxarida gostorilon biitiin siialanmanin udulma dozalarinda aparilmigdir.
lgo=f(T) asililiginin doyismasi identik (toxminon eyni) oldugundan, gotiiriilmiis niimunalorin
D=9,27,45kQr udulma dozalarinda elektirik kegiriciliyinin temperatur asililig1 todqiq edilmisdir.
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OPTIMIZATION OF RADIATION MONITORING METHODS OF ENVIRONMENT

M.D. Bondarkov
Chernobyl Center, Slavutych, Kiev obl., Ukraine
mbondarkov(@chornobyl.net

Report is devoted to the substantiation of the ways to optimize methods of providing
radiecological monitoring (RM) in Ukraine. For this purpose the design features of RM at
different levels, the analysis of modern requirements for the RM, the methods for RM ensuring
were considered in the dissertation, the use for instrumentation supply of laboratories of new
simplified methods, that were developed in this paper, was proposed. This work proposed to
strengthen radiobiological component of monitoring, the advantages and disadvantages of the
proposed methods were analyzed.

The research of the spatial and vertical distribution of radionuclides in soils of the most
polluted part of the Chernobyl zone was conducted using the proposed methods. For the first
time the parameters of vertical migration of the isotopes '>* Eu, “*** Pu and **' Am in soil
profiles of ChNPP close zone were calculated. The parameters of vertical migration of *° Sr, '*’
Cs were refined. The calculations of effective environmental and semi-refined periods of above
mentioned isotopes for different soil types were conducted, the estimation of dose rates to biota
was done, and radioecological characterization of the test sites of the cooling pond was
conducted. The features of radioecology of birds, rodents and shrews, bats and amphibians were
studied. The dose rates for these species were assessed and their compliance with 103 ICRP
Guiding. The species differences in the pollution of wild rodents, insectivores, passerine birds,
amphibians and bats on a large amount of factual material were estimated. The investigation of
the radiecological contamination of the features of the urbanized landscape was conducted on the
example of Pripyat sity.

The practical significance of the work is that the developed methods of nonradiochemical
determination of radiostrontium activity, alpha emitting isotopes of plutonium, which can
significantly hasten and facilitate the evaluation of the corresponding concentration
radionuclides in the environment, and significantly reduce economic costs. The method of
intravital measurement of *’Sr in small animals opens up fundamentally new opportunities for
researchers in radioecology and radiobiology.
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GENERAL PRINCIPLES FOR SELECTION OF CHEMICAL PROCESS FOR ITS
CONDUCTING UNDER NUCLEAR REACTOR IRRADIATION

M.A. Gurbanov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
m_gurbanov@mail.ru

. Selection of temperature  regime —the initial chemicals and its radiation —chemical
conversation products have to be the stable at the temperatures 300-500°C.

o The presence of high intensity slow neutrons restrict the number of chemical compounds,
that must be irradiated due to its radioactive captureand formation the radioactive isotopes.The
specific activation of elements after providing of radiation-chemical process may be calculated
by the formula:

55202 -dp

J=2,7-107% 7 n- f(l-e E¥T% ) (1)

Where-J-Specific activity of given isotope (Cu/l), T -cross-section of neutron capture by isotope
(sm”), n- number of activated isotopes (sm™), f-density of neutron flow (n/sm>s), J-coefficient
radioactive decay of isotope,p- degree of initial substances conversation (%), G-Radiation-

chemical yields (1/100eV),M-molecular weight,k-doze, Mrad,at irradiation by neutron flow
equal to 10"*n/sm?.

_565-10% g . > CaplaTmed
ata=—-——— &« 1 1=2,61-10% 222 (9
ata = 1; 1=2710% -2 f (3)

Equation (3) describe the specific activity of short-term isotopes.
. Dependence of radiation chemical-yields from irradiation intensity (doze rate).
Asusual G=k f"";n=0,96+0,98
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ELECTRON-IRRADIATION INFLUENCE ON LUMINESCENCE
ANISOTROPY OF GaSe CRYSTALS

N.M. Mehdiyev
Azerbaijan State Oil Academy, Baku, Azerbaijan
nizami-mehdiyev(@rambler.ru

In GaSe crystals with layered structure it has been studied the influence of 4,5 MeV
energetic fast electron excitation on luminescence irradiation. In order to carry out polarization
researches with Bridgman method, the grown GaSe crystals are radiated under the influence of
electric field, which is applied along the optical axis “C”, parallel to layers and the irradiation is
associated with electron recombination, injected from the contact. The irradiation emissioned
from the crystal is detected in the plane, containing axis “C”, so it allows to determine transition
anisotropy, corresponding to emission lines.

Electroluminescence spectrum (0,65+0,59) mem of GaSe crystals covers spectral region
and is characterized by a number of emission lines [1]. At substantial absorption edge the
recombination emission lines of free excitons are localized within 2,09 eV region and in the case
of admixtures the emission lines - within 1,95 eV range. These emission lines have been
partially polarized [2] and their polarization degree is defined by the factor:

-1,

{5 =

- 1009
1 14y
Here /1 and {1 are the luminescence intensities corresponding to analyser axis being
parallel and perpendicular to crystal’s optical axis. This ratio is 20-65% for various emission

lines and though it is less than GaSe crystals’ dichroism factor, it is in the composition of

photopleochroism coefficient [1]. £ 1€ modifies superior polarization in both exciton and
impurity emission lines. Intensity of the emission lines, so the polarization factor of the
irradiation are subject to change within the excitation of crystals with fast electrons. It has been
shown that, under the influence of electrons, the luminescence intensity and spectral distribution
energy of 4,5 Mev are exposed to a non-monotonous change depending on the irradiation dose.
After the electron impact within 3+5 min, the intensity of crystals’ luminescence lines
corresponding to impurities increases. In this case, as recombination levels, which occur under
the influence of electrons, increase both the intensities {1 and {1, the anisotropy factor gets

reduced. At the absorption edge the intensity of the radiation lines and therefore, G5 factor
remain unchanged. At high doses (within 60 min. irradiation) luminescence decreases according
to impurities, and though the intensity of shortwave radiation line slightly changes, its anisotropy
degree increases, dichroism appears in the composition of photopleochroism factor of doped
crystals [1]. The increase of anisotropy factor is associated with structural defects, which occur
at relatively high doses, creating an infinite cluster and eliminating non-homogeneousity which
is in the layer order along the axis “C”. This, in turn, increases the polarization degree of
recombination emission at substantial absorption edge, so in GaSe crystal the optical transitions

are permissible in E L £ polarization. Here £ is the electric vector of incident or radiated light.

Reference:
Mextues H.M. ®otommeoxpansm nerupoBanbix kpuctammiop GaSe, OTII, 1990, T18, Ne9,
c.1505-8

MextueB H.M., Mextuesa P.H. ®oTtonpueMHUKH M HMCTOYHHKH MOJIIPU30BAHHOTO CBETA HA OCHOBE
CHJIFHOQHM30TPOIHBIX I1/T-0B. Solar energy, 2006, .10, Ned42, ¢.19-22.
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GE DETEKTORU UCUN FOTOPIK EFFEKTIVLIYININ GEANT
VASITOSILO SIMULYASIYASI

Elmaddin Quliyev?®, Calal Naglyevb, Nazim Hiiseynovb
“Leprins-Rinauyet adina Laboratoriya, Politexnik moktob, Paris, Fransa
YAMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
elmaddin@llr.in2p3.fr

Ge osasinda olan spektrometrlor radioaktiv elementlorin aktivliyin vo diger radioloji
parametrlorinin (qamma piklorin enerjisi, kvant ¢iximin) Olgmolordo genis totbiq olunur.
Aparilan Slgmolorin daqiqliyi, detektorun enerjiys vo effektivliys goro doracslonmosindon
asilidir. Ge detektoru osasinda olan spektrometrin effektivliyo goro doracalonmasi zamani malum
aktivliyo malik radioaktiv monbodon istifado etmok lazim golir. Lakin, enerji spektrinin yol
verilon oblastini bazon biitiinliikls shato etmok olmur, beloki, on yaxsi halda bizim laboratoriya
soraitindo malik oldugumuz enerji bir neco MeV ilo mohdudlanir. Bu sobabdon do, Monte Karlo
osasinda simulyasiya metodlarina miiraciot etmak lazim golir. Monte-Karlo simulyasiya Geant
program paketi asasinda aparilmisdir. Simulyasiya zamani fiziki hadisolor li¢lin asagi enerjili
elektromaqnit hadisalor nazors alinmis vo diametri 47 mm va qalinligr 64 mm olan Ge detektor
gotiiriilmiigdiir. Miiqayisa iigiin yiiksok tomizliyo malik Ge spektrometrdo gokilon spektr ilo,
Geant asasinda simulyasiya olunmus fotopikin spektr miiqayisosi verilmisdir (Sakil 1).
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Sakil 1: 0.66 MeV enerji iiglin Ge detektorunun simulyasiyadan vo 6lgmodon alinan biitov
enerjiyo gora spektri (simulyasiya zamani, elektronika ilo bagl kily nozors alinmayibdir).

Geant osasinda simulyasiya olunmus Cs-137 izotopu {igiin fotopikin enerjisi real HPGe
detektorlu gamma spektrometrdo bu izotopun ¢okilmis spektrindo alinmig gamma piklarin
enerjisi Ust listo diisiir. Beloliklo piklarin enerjilorinin {ist-listo diigmasi imkan verir ki, Monte
Karlo metodu ilo detektor standart radioaktiv manbo olmadan hondasi va detektorun effektivliya
gora kolibra edilsin.
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ANTIPROTON SUA IL® KVANT XROMODINAMIKASININ TODQIiQi

Elmaddin Quliyev
Leprins-Rinauyet adina Laboratoriya, Politexnik maktab, Paris, Fransa
elmaddin@llr.in2p3.fr

Standart Model (SM) elementar zarraciklor vo onlar arasinda qarsiliql tesiri tosvir edon
nazariyyadir. Bu nozoriyys yuxari enerjilor oblastinda ugurla siaqdan kegirilsads, bir sira hall
edilmomis mosaslolor qalir. Bir miiddat avval Boylik Adron Toqqusdurucusu (BAT) bu suallar1
cavablandirmaqdan 6trii reallagdirildi. Lakin, bununla bels yenoads, bir ¢ox suallar cavabsiz qala
bilor. Mosolon, BAT osas todqgiqat obyekti olan Hiqs mexanizmi, miixtolif elementar
zorrociklorin kutlolorinin forgli oldugunu izah edecok. Lakin, bu elementar zorrociklorin,
moasalon, yiingiil kvarklarin, boyiik ¢okili zorrociyin yaranmasini izah etmosi deyil. Kvant
Xromodinamikasi (KXD) elektrozoaif nozoriyys ilo birlikdo SM-in torkib hissasi olub, kvark vo
qlityonlar arasinda giiclii qarsiliqh tosirin tobistini dyronir. Beloki, KXD son illor orzinds yiliksok
enerjilor oblastinda, hardaki, perturbasiya nozariyyasi totbiq olunur, kifayst qodor dyronilmisdir.
Amma, asag1 enerjilor oblastinda, hardaki, perturbasiya nazoriyyesi totbiq oluna bilmir, KXD
todiqi liglin xiisusi ododi hesablamalar tolob olunur. Yaxin golocokdo reallasacaq PANDA
(antiProton ANnihillation at DArmstadt) tocriibasi, imkan veracok, KXD asag1 enerjilor
oblastinda antiproton dastasilo 1.5-15 GeV/c moment ilo dyronilocokdir [1].

References :

[1] arxiv :0810.1216
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BXT ELEKTROMAQNIT KALORIMETER UCUN YENI TiP
DETEKTOR OXUNUSU

Elmaddin Quliyev
Leprins-Rinauyet adina Laboratoriya, Politexnik maktab, Paris, Fransa
elmaddin@llr.in2p3.fr

Elektrozoif simmetriya pozulmasini tosdiq etmokdon otrii elektron-pozitron Beynolxalq
Xotti Togqusdurucu tocriibasi (BXT) TeV enerji miqyasinda reallasacaqdir. Bu tocriibanin fiziki
programma daxildir : Higs mexanizmi, super-simmetriya, top kvark fizikasi. Bundan slava, fiziki
progaram yiiksok jet ayirdetmasi tolob edir ki, bu da Zarrocik Axim Alqoritmi (ZAA) vasitasilo
hoyata kegirilocokdir. Qisa yasama miiddotino malik zorrociklorin par¢alanmasindan sonra
alinan, jet enerjisinin 60% yiiklii adronlar, 30% foton vo qalan 10% iso neytral adronlar vasitasila
dasinir. ZAA metoduna, par¢alanmadan sonra alinan yiiklii zorrociklori qeyd etmok iigiin izlomo
detektoru, fotonlar iiciin Elektromaqnit Kalorimeter vo Adronlar (homminin neytral adronlar)
ticiin iso Adron Kalorimeter lazimdir. Yiiksok ayirdetms ilo fotonlar1 qeyd etmokdon 6trii, BXT
ticiin silisium vo volfram asasinda olan Elektromaqnit Kalorimeter toklif olunmusdur : silisium
osasinda p-i-n pixel diodu va volfram 16hvadan ibarat uducu lay. Detalli simulyasiya noticoesindo
silisium diodun pixel sahasi 5x5 mm® vo 30 laydan ibarot volfram I6hvo seg¢ilmigdir.
Gordiiyimiiz kimi, yiiksok donovarlilik hesabina kalorimeterin ¢ixig kanallarinin say1 artmig
olacaqdir. Bu vo detektroun kompakt olmasi sobobindon detektor elektronikasinin, hocmoa
inteqrasiyasi tolob olunur. Bu tolobi 6domokdon 6trii, Xiisusi Totbigli inteqral Mikrosxem
CALICE amokdashig1 ¢orgovasindo yaradilmisdir. 64 kanalli vo dual giiclondirmo omsal1 olan bu
tip integral mikrosxem osasinda Elektromaqnit Kalorimetrin fiziki prototipi hazirlanmisdir [1].
Bu prototip 1-5 GeV enerjili elektron dostasilo siialandirilmigdir. Alinan notico ¢ixig zamani
togdim olunacaq.

References:

[1] arxiv:1204.5645
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SJEKTPETHBIE CBOMCTBA PAUAIIMOHHO-CIHIUTOI'O
CBEPXBBICOKOMOJIEKYJIAPHOI'O NIOJIMITUJIEHA

H.A. Beanen, A.M. MareppamoBs, T.C. MexTueBa
HAHA, Uncmumym Paouayuonnvix Ilpobnem, baxy, Aszepbatioscan
arifm50@yandex.ru

CBepXBBICOKOMOJIEKY/IsIpHbIT  mommytiaer (CBMIID) ¢ monekymspHoit  maccoit  >10°
o0namaeT BBICOKMMHM, ueM craHgaptHeie wmapku [IOBII, mnpoyHOCTHRIMH CBOWCTBamW,
CTOMKOCTBIO K pACTPECKUBAHUIO U yOAPHBIM HAarpy3KaM, BBICOKOU 3IEKTPUYECKOW MPOYHOCTHIO
Eyp (mpu Tommuue obpasma Imm E ,=55MB/M) u mopo3ocroiikocteio [1]. Pagmanmonnas
CIIMBKa NpH no3ax obmydenuss no 1,5SMIp B umHepTHOW cpene MPUBOAUT K IMOBBILICHUIO
terocroiikoctn CBMIID [2]. Bmecte ¢ TeMm, BONpoc O BIMAHUU Y-OOJTyd€HHS JIEKTPETHBIM
ceoricteam CBMIID B Hacrosmiee Bpems HW3y4eH HEIOCTaTOYHO. B Hacrosmei padote
WCCIIEIOBAHbI BIMSHUE Y-00IydeHUs] HICTOYHUKA Co® na anektperHbie cBoictBa CBMIID mapku
21506-000 (TY 6-05-1896-80). Obpaziet mnerok [19 Huzkoro maBneHus TommmuHON 10 100MEM
OBUTM WM3TOTOBJICHBI TIPECCOBAHWMEM TOPOIIKOB TMojmMepa mpu Temmeparype 473K ¢
MOCIIEAYIONICH 3aKkankoi pacmiaBa B CMECH Jie[-Boja. MakcHMaibHas J103a OOJydeHUus
coctaBisiia 2,5MIp. ViccinenoBanbl M3MEHEHUE JUAIEKTPUUECKUX XapaKTEPHUCTHK (&€, tgd, Enp) u
3aBUCHUMOCTb G, OT BPEMEHH XPAHEHUS ty, IPU HOPMAJIBHBIX YCIOBUSX KOPOHODIEKTPETOB M3
CBMIID. 3nayeHusi 3JIEKTPUYECKOW pa3HOCTH mnoTeHuuanoB U, ompeneneHsl METOAOM
BUOPHUPYIOMIETO AEKTpoa, u 1o Gopmyie o,=cgy Uy/h ompenenens 3Haue€HUST TOBEPXHOCTHOM
IUIOTHOCTH 3apsnoB o, (h- TommmHa, €-AMANEKTpHYecKas MPOHUIAEMOCTh dJeKTpeTa). s
CpaBHEHHS ITH K€ TapaMeTphl ObUTH onpeeeHbl U s mieHok [19BII.

Ha pucynke mpuBeneHb BpPEMEHHBIE 3aBUCHMOCTH OTHOCHUTEIBHOTO 3HAYCHHS Gt /Gy IS
anekrpeToB u3 mieHok [19BII (kp.1) u CBMIID (kp.2) y-o0mydennbix gozon SO0k p.
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Puc.1. BpemeHHbIE 3aBUCIMOCTH OTHOCUTEIILHOTO 3HAYEHUS O; /Gy IJIEKTPETOB U3 IUIEHOK
[I9BII (1) u CBMIID (2) y-06myuennsix 10301 SOOI p.

BugHo, 9o Ha HawanbHBIX XpaHeHHSX 10 10 cyrox snekrpersl u3 CBMIID okaszammics Gonee
CTaOUJIBHBIMHU. JTa TEHICHLUS COXPAHAETCs TAKXKe MPU U3YyYCHHH TEPMUYECKOW CTAOMIBHOCTH
JIEKTPETOB W3 Y-00mydeHHBIX TieHok CBMIID. Ecnu 3HauWTEeNnBHBIN cniag 3HAYEHUU G JJIS
wieHok [I9BII naunnaer npu temmneparypax 400K, to nna snekrperoB u3 CBMIID- nauano
CHIDKCHHE O, cOCTaBisier mpu Temmeparypax 420-430K. Dtu pe3ymbTaTtbl OOBSACHSIIOTCS
MPOTEKaHWEM IIPOLECCOB PagUalMOHHOTO ciuBaHusg. C yBeTUYEHHEM MOJEKYISIPHOH Macchl
19 s exTHBHOCTL MPOILIECCOB PATUAIMOHHOTO CINMMBAHUSA Bo3pacTaeT [1,2], 4TO MPHUBOIUT K
TepMOCTabHIN3aLUH SICKTPETHOTO cocTossus B CBMIID.
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BJIMSHUE y-OBJIYYEHUSI HA KOHHEHTPAIIMOHHBIE 3ABUCHUMOCTHA
DJIEKTPUYECKHUX CBOUCTB KOMIIO3UTOB M(BAD-Te®3)-Si

'A.M. Mareppamos, ZB.F.HHKOJILCKHﬁ, 'p.H. Mexauesa, "n.m. Hypyes
"HAHA, Hnemumym Paouayuonnvix Ilpo6nem, Baxy, Azepbaiidscan

ZHHcmumym Xumuyeckou Quzuxu um. H H.Cemenosa PAH
nuruyev_ibrahim@mail.ru

HecMoTpst Ha MHOTOUHCIICHHBIX HAYYHBIX PabOT 10 TEOpHUHU MEPKOIINH (IPOTEKaHUs) B
CHUCTEMax IUAIEKTPUK — HAIMOJIHUTENb IKCIEPUMEHTAIbHOE BIUSHUE Y-O0IydeHUs Ha O3TH
CBOWCTBAa M3y4E€HO HENOCTAaTOYHA. B maHHOW paboTe HCCIeI0BaHO BIMSHUE Y-00TydeHUs Ha
KOHLEHTPALMOHHBIE 3aBUCUMOCTHU JJIEKTPUUECKUX CBONCTB KOMIIO3UTOB Ha OCHOBE CONOJIMMEPa
BuHImaeHpTopuaa ¢ Tterpadropstunenom [I(BAD-TedD) ¢ pa3nmuuHbM  colepKaHHEM
kpemHaus (Si). KoMImo3uTsl ObUIM MOTy4EHBI MyTEM TOPSYETO MPECCOBAHUS MPEABAPUTEIHHO
CMCUIAHHBIX TIOPOIIKOB B  OTpPENEJICHHBIX OOBEMHBIX COOTHOIICHHSIX KOMIIOHEHTOB.
[IpeccoBanne mnpou3BENEHO MpPH TEMIEPAType IUIABJICHUS MOJUMEPHONM MAaTpULbl MOJ
nasieHueM 10 MIla B TeueHne 5 MHHYT € NOCIEAYIOLUIMM OXJIaXICHUEM paciljiaBa IyTeM
MOTPYXKEHHUSI B BOJHYID CpeAy Mpu TeMmIepaType Jbia. l3mepeHue COnpoOTHBICHUS
KOMITIO3UTHBIX 00pa3loB MMPOBOAMIOCH IPH KOMHATHOM TemrmepaTrype tepaommerpoM E6-13A.
Jnst u3Mepenus: 00beMHOTO CONPOTUBICHUS Py MCIOJB30BAIM 00pa3lbl B BUAE «CEHIBHYA» C
TUTOCKOTIAPAJICTTHBIMH AJIEKTPOAAMH U3 CepeOpSHON MaCTHI.

W3BecTHO 4YTO, M3MEHEHHsS] COOTHOLIEHUS HU3KOOMHOW KOMIIOHEHTHI HAIOJIHUTENS B
MOJIMMEPHON MaTpHULIE COMPOBOXKAACTCA M3MEHEHUSI MX AIIEKTPHUUECKHUX cBoiicTB. Kpome sToro
Ha DJJIEKTPUYECKHME CBOMCTBA JSTHUX MATEPUAIOB CYIIECTBEHHO BIHMSIET  pagualliOHHOE
BO3JICHCTBHE, KOTOPOE H3MEHSSA CTPYKTYPY M XapaKTEPUCTHUK KOMIIOHEHTOB C Pa3IMYHOU
CEJIEKTUBHOCTBIO NPUBOAUT HEITUHEHHBIM H3MEHEHUSIM
CTPYKTYpPBl M COOTCTBEHHO 3HaueHWid py. Ha puc. 1.
MpEICTaBICHbl  KOHLECHTPAIMOHHBIE  3aBHCHMOCTH

YAEILHOTO OOBEMHOTO CONMPOTHBICHUS Py = f(D) W:js“
komnosutoB P(VDF-TFE)/Si ¢ pa3smepamu dYactui 1o -

1
HanojHuTeNns d<SOMKM HCXOIHBIX M OOJIydeHHBIX MPHU N\,
9

lgp(v),Om*m

12

pa3NMYHBIX  JI03aX. Habmopaemast ~ pasmeneHus .
DJIEKTPUYECKOTO COTIPOTHBJICHUS HA BBICOKOOMHYIO M 2 \ \ \f.
HU3KOOMHYIO 00JIACTH B 3aBUCUMOCTH OT KOHIICHTPAIMH N N e
SIBJIICTCS XAPAaKTEPHBIM JIJII TETEPOTEHHBIX CHUCTEM 7 < \
MOJIMMEp - HaMOJHUTENb. BUWIHO, YTO WHTEpBAI %ﬁ
MEPKOJSIIUOHHOTO Tepexo/a Uil 00Iy9eHHBIX 103011 20 6 =3

k[p  00OpasuoB cyxaercs (kp.2) HO JanbHEHIIMM 0% 10%  20% 0% 40%  50%

yBenmueHneM 10361 o0iydenust (D) 9TOT MHTEepBaN . vel-%
Bo3pacTaeT B aABa pasa (kp.3-6). Habmonaemsrii

3pQeKT, SABIIETCS  PE3yABTATOM  PaTUAIHOHHOTO Puc.1. Konuentpaiuonnbie
CLIMBaHUA, KakK MEXKIY MaKpOMOJIEKyIaMHu 3aBHCUMOCTH YACIBHOTO
MOJMMEPHOU MAaTpUIlbl TaK U MAaKpPOMOJEKYJIAMHU C 00bEMHOr0 COMPOTUBJICHUS

nojguMepa U kommo3utoB P(VDF-

MOBEpPXHOCThIO HamonHuTens Si. Kpome Toro, mpwm ) N
TFE)/Si 00aydeHHBIX C pa3IndHOR

OTHOCHTEIIBHO HHU3KHX COAEPKAHUSX HAMOJHUTEIS U g

N JTO301: 1-ucx., 2-20xIp; 3-
BO3JICUCTBUH Y-O0IydCHHUST YMEHBIIACTCSI ITOBHKHOCTD SOkTp:  4-100kIp:  5-200KI'p: 6-
MOJICKYJSIPHBIX I[STICil MOJTMMEPHONH MAaTpPHUIIBL. 3001(1“;) ’ ’
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BO3JENCTBHE y- OBJIYUEHMSI HA DJIEKTPUUECKHE CBOMCTBA
HAHOKOMIIO3UTOB

M.A. Hypues, A.M. Mareppamos, A.A. lllykoposa, X.A. Caapiros
HAHA, Uncmumym Paouayuonnvix Ilpobnem, baxy, Azepbatiosxcan

musa_nuriev@mail.ru

Panbiie HamMu ObLIH HCCICA0BAaHbI JJICKTPUUCCKUEC CBOMCTBA HAHOKOMIIO3UTOB Ha OCHOBE

MOJIMATHIICHA HHU3KOW IUIOTHOCTH H  Cyiabduma
kagmus  [IOHIT/CAdS  momydeHHBIX  METOIOM
KpEW3MHIa MOJMMEpPAa B aKTUBHOMW >KMJIKOW Cperne.
A B maHHOW paboTe 0O0pa3lbl IOABEPTATUCH Y-
obmyuennto no 7103 100xI'p, wuccrenoBanbl uX
3JIEKTPUYECKUE CBOMCTBA (M3y4eHa TEMIIEpaTypHast
3aBHCHUMOCTb  YIEJIBHOTO  COMPOTUBJICHUA  Py).
Ha puc.la  mpencraBieHsl — TemIepaTrypHbIe
3aBucumocth py = f(T) ucxogHoro momamepa (xp.1)
U KOMITO3UTOB C Tpems (kp.2) u mecteio (Kp.3)
OUKIaMH  T0ATanmHoro ¢opmupoBanus. M3 stux
3aBUCUMOCTEH BUIHO, uTO 3HaueHus p, [IDOHII
crabunbHa no0 Ttemmneparypsl 393K. Bseaenue
HAHOHAIOJHUTENS OPUBOAUT K  BO3PACTAHHUIO
3HaueHus Py (Kp.2 ¥ 3) KOMIIO3UTOB U TOSIBICHUIO
Braguabl npu 310-320K. Habmiomaemast BmagmHa
obpasyercsi B pe3yJibTaTe COPOIMH BIIATH MOPHUCTHIX
CTPpYKTYp  c(POPMHPOBAaHHBIX  HAHOKOMIIO3HTOB
CHuxenue py nmpoucxoauts nocie 340K, npuuem c
yBEJIUYEHUEM LUKJIOB (bopmupoBaHus
HaHOHamoyHuTeNs B mopax IIDHII mauano cmama
CMEIIaeTcsi B CTOPOHY HHU3KHX TeMIepaTyp u
YMEHBILAETCSI CKOPOCTh cHana py. llodydeHHbIe
JNaHHbIC SIBISIETCS PE3YJIbTATOM YCHJIEHHEM CBSI3U
B3auMo/ieiicTBue C(HOPMUPOBAHHBIX HAHOYACTHUI] C
MTOJIMMEPHO N MaTtpuiei u YMEHBILIEHUEM
MOJABMKHOCTHA MAaKPOMOJIEKYII MATPHILIBI.

Ha puc. 16 moka3aHbl Te k€ 3aBUCUMOCTH IS
00y4eHHBIX 00pasioB go30i 100 k['p. BumHo, uto
B JTOM CIydae, B OTJIMYHE OT HEOOIydeHHOTrO
MoJMMepa, Ha AaHAJOTHYECKUX  3aBUCUMOCTSIX
nosmMepa HaOmonaercst BmaamHa npu 330-340K

_wv.- TG00

12.5

203 333 373 413

.

<

i
'4
3

Puc.l. TemmeparypHble 3aBHCHMOCTH
YIENBHOTO COMPOTHBIICHUS UCXOIHOro(a)
u oOyydeHHoro (0) oOpasloB moiumepa
(xp.1) 1 KOMIO3UTOB C Tpems (Kp.2) H
HIeCThIO (Kp.3) nuKiIamMu GOpMUPOBAHUS.

CBSI3aHHASI IOPUCTOCTHIO TIOCTIe 00TydeH s U copOumei Bnari. B 00rydeHHBIX HAHOKOMITO3UTAX
HCYE3HOBEHUE BIIAJMHBI SIBIACTCS PE3yIbTaTOM MEXMOJEKYIAPHON CIIMBKM M OOpa3oBaHHEM
KOT€3HOHHOM CBSI3M MOJMMEp - HaHodacTura. Ho B 3aBUCMMOCTH YAENBHOIO CONPOTHBIICHHS
KOMIIO3UTOB HAOJIOIaeTCsI MOHOTOHHBIN CIIaj MO0 BCEMY TEMIIEpaTypHOMY MHTEpBaly. 31eCh B
OTJIMYHE OT UCXOJHBIX HAHOKOMITO3UTOB, 002 00TydeHHbIE KOMIO3UTHI HMEIOT MPUOIH3UTEIHHO
OIMHAKOBBIE 3HAYCHHWE OHEPTHHM aKTHBAlMM, YTO CBS3aHO YBEJIMYEHHEM IIOJBMKHOCTH
MAaKpOMOJIEKYJ MOJIMMEPHOW MATPHUIBI U OTHOCHUTEIBHBIM YCOBEPIIEHCTBOBAHUEM CTPYKTYPHI

HaHOKOMIIO3HTA.
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PRODUCTION AND INVESTIGATION ABOUT NANO STRUCTURES AND OPTICAL
PROPERTIES OF ZNS/ AG/GLASS MULTI LAYER

Chenour Mohammadi', Haleh Kangarlou2
Faculty of science, Islamic Azad University, Mahabad Branch, Mahabad, Iran’
Faculty of science, Islamic Azad University, Urmia Branch, Urmia, Iran®

chnoor.mohammadi@gmail.com

ZnS/Ag/glass multilayer in high vacuum condition and vertical accumulation angle has
been determined prepared by resistance evaporated method with 88.3 nm thickness for Ag layer
and 80 nm thickness for Zns layer. Accumulated temperature of Ag layer was 28°c but for Zns
layer Accumulated temperature was 100°c. The Atomic Force Microscopy (AFM), optical
Spectroscopy and XRD analyses are perfectly accomplished for this multilayer. It has tried that
the results of this research have a positive effect on nuclear energy.
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NANO STRUCTURAL AND OPTICAL PROPERTIES OF FOUR PHASES
MULTI LAYER ZnS/TiO,/GLASS

Hana Saiadil, Haleh Kangarlou2
Faculty of science, Islamic Azad University, Mahabad Branch, Mahabad, Iran’
Faculty of science, Islamic Azad University, Urmia Branch, Urmia, Iran®
hsadjadi@yahoo.com

Zns/ Tiao, /glass multilayer in high vacuum condition and vertical accumulation angle has
been determined prepared by resistance evaporated method with 50.3 nm thickness for Tio,

layer and 71.2 nm thickness for Zns layer. Accumulated temperature of
I'io, layer was 28° but forZns layer Accumulated temperature was 100°c. The Atomic

Force Microscopy (AFM), optical Spectroscopy and XRD analyses are perfectly accomplished
for this multilayer. It has tried that the results of this research have a positive effect on nuclear
energy.
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EFFECT OF RADIATION — TEHRMAL AND TEHRMAL TREATMENT ON
MORPHOLOGY OF ELECTROLYSES Ni-P LAYER

A.A. Garibov, T.N. Agayev., M.Y. Hashemi, U.M. Gasumova
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
agayevteymur@rambler.ru

In this research layer of Ni-P coated on stainless steel 304 by electroless method.Then
coated layer irradiated in H>O, environment and then oxidized under two condition, one in high
temperature water (673 K) without gamma radiation(termic treatment) and, high temperature
water with gamma radiation ( radiation/termeic treatment) for 5 hours. Results of SEM and line
scan showed that after oxidation treatment, surface of sample once (termic treatment) exist of
grains of oxides and phoshpids with crated feature but surface of twist sample (radiation/termeic
treatment) had not considerable cracks and existed granular of oxides feature on surface.
According to SEM and line scan results, high temperature oxidation with gamma radiation cause
formation continues of oxides on surface of sample but in high temperature water (673 K)
without gamma radiation condition due of phase transformation, carbides phases NizP forms and
surface crated. The reason of these changes due to of high oxidant radiation environment. It is
concluded that radiation termic treatment useful for avoiding from cracking Ni-P in high
temprutur environments.

Figl: SEM of Ni-P oxidation in high temperature water (a) without and (b) with gamma
irradiation

CELT
CEEF]

a b
Fig2: line scan of Ni-P oxidation in high temperature water (a) without and (b) with gamma
irradiation

123



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

GROWTH OF SEMI-INSULATING INP THROUGH NUCLEAR DOPING

M.I. Aliyev, Sh.Sh. Rashidova, M.A. Hyseynli
ANAS, Institute of Physics, Baku, Azerbaijan
sh.sh.rashidova@gmail.com

Semi-insulating semiconductors are widely used in so-called dielectronics (dielectric
electronics). Dielectric devices have quick response, good frequency characteristics, a low noise
level, low sensitivity to temperature changes, etc. One of the most promising semiconductor
materials is InP.

At present annealing and doping are commonly used techniques to grow semi-insulating
InP [1-3].

The aim of our work was to grow semi-insulating InP through nuclear doping (by
irradiation with gamma-quanta).

InP single crystals were obtained by Czochralski method, the initial concentration of
charge carriers were np=5.6-10""cm™. Specimens were irradiated with doses of 10kGr at room
temperature.

Electrical conductivity and Hall effect were measured before and after irradiation in the
temperature range 77 to 320K.

After irradiation reduction in electrical conductivity was observed. This fact can be
associated with formation of M-centers in positively threefold charged states of vacancy and
antisite defects.

Under irradiation first In; interstitial atoms and phosphorus vacancies form. Further, the
In; atoms occupy the phosphorus vacancies. As a result there appear Inp antiste defects, which
along with indium vacancies form ViInp' Inp'" complexes of the acceptor type. These
complexes turn out to be traps for charge carriers and electrical conductivity of irradiated InP are
sharply reduced to semi-insulating specimens.

References:

1. Uchida Masayuki, Sato Kenji, Oda Asumu, Production of semi-insulating indium phosphide
single crystals, Japanese Patents, JP2819244 (1998).

2. Uchida Masayuki, Sato Kenji, Oda Asumu, Production of semi-insulating indium phosphide
single crystals, Japanese Patents, JP0O8175899 (1996).

3. R.P.Leon, M.Kaminska, Kin Man Yu, E.R.Waler, Formation of semi-insulating InP through
Cu-rich precipitates, Physical Review B, 12460 (1992) 49.

124



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

SYNTHETIC OIL FROM NATURAL BITUMENS — AN ALTERNATIVE
POWER SOURCE

L.Y. Cabbarova, Z.0. Nabizade, I.I. Mustafayev
ANAS, Institute of Radiation Problems, Baku, Azerbaijan

Clala@mail.ru

According to the United Nations world geological resources of bituminous rocks (BR)
make ~ 360 billion ton, in recalculation on a hydrocarbonic part and are an alternative source of
hydrocarbonic raw materials. All world oil extraction from BR makes about 84 million barrels
per day. BR resources in Azerbaijan make 200 million t.

The purpose of this work is research of radiation stability of synthetic oil from BR.
Results of such researches will allow to estimate possibility of production different purpose oil
products from synthetic oil in a radiation-chemical way, and also use of these materials for
isolation of radioactive sources from environment. We investigated the synthetic oil received
from BR of the Balakhany deposit Azerbaijan. By distillation on Retort Heating Jacket device at
temperature 950 F (510°C) from 375 g have been received 50 ml synthetic oil. Content in rock
are %: oil - 22, water - 6, sand - 2. Experiments were carried out in y — source “’Co at dose rate
0,5 Gy/s and at the absorbed doses 43-216 kGy. Gas products were analyzed by a gas
chromatography method. On fig. 1 as an example were given kinetic curve of formations gases
in vacuum and in the presence of air during gamma-radiolysis of synthetic oil from bituminous
rock.
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Fig. 1 (a,b). Kinetic curve accumulation of methane (a) and ethane (b) during gamma-radiolysis
of synthetic oil from natural bitumens. P=0,5 Gy/s.

For all gases oxygen operates as accelerating factor in the process of radiation-chemical
decomposition of synthetic oil, that is connected with behavior of oxidizing-destructive reactions
with participation of radiolytic radicals. Average values of radiation-chemical yields of gases are
resulted in table 1.

Table 1
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Average values of radiation-chemical yields of gases (molec/100 eV) from synthetic bituminous
oil

Average values of
radiation-chemical Hz CO COz CH4 CQH(, C2H4 C3 C4 C5 C(, C7
yields of gases
(molec/100 eV)

from BR
Air 0,31 | 0,85 | 0,66 |0,06 |0,05 |0,024 0,13 0,33 0,32 0,16 | 0,04
Vacuum 0,37 [ 0,26 | 0,67 | 0,03 | 0,02 | 0,005 0,014 0,022 0,176 0,13 | 0,06

For studying composition of bituminous oil we have divided it’s distillation into 3
fractions: to 110°C, 125°C, 145°C. Samples of fractions have irradiated on a y — source Co at
dose rate 0,5 Gy/s and at the absorbed dose 86.4 kGy. Radiation-chemical yields of gases are
resulted in table 2.

Table 2
Radiation-chemical yields of gases (molec/100 eV) bituminous synthetic oil at the absorbed dose
86.4 kGy, P=0.5 Gy/s

Fractions from BR,

°c H, CO CO, CH, C,Hg CH, | G C, Cs Cs C;
T<110 0.70 1.96 | 0.38 0.91 0.22 0.02 0.04 0.01 0.05 0.28 0.23
110<T<125 042 |3.72 | 0.89 0.60 0.41 0.03 0.07 0.04 0.28 0.38 0.14
125<T<145 0.67 |3.51 | 218 0.24 0.53 0.08 0.09 0.02 0.09 0.13 0.05

From table 2 it is visible that total radiation-chemical yields of gases are from fraction 1:
- 4.8 molec/100 eV, from fraction 2 - 6.9 molec/100 eV and from fraction 3 - 7.5 molec/100 eV,
that is connected with concentration and differences of molecular structure of the compounds,
which are a part of these fractions. It is necessary to note that, paraffin and polycyclic aromatic
hydrocarbons have relatively high stability to radiation influence. At the same time, functional
groups, especially oxygen-containing, and also, olefinic hydrocarbons, less radioimmunity.
Stability of these organic compounds to radiation depends on potential of the excited conditions
and ionization and that defines behavior the energy transmission processes between components.
In the presence of the polyconjugate aromatic structures the absorbed energy dissipate -
electrons and bond breakage occur in functional groups. The irradiation of these samples in the
air reduce to small growth of destruction process, but yields of products remain relatively low.
For increase of a radiation-chemical yield of gases and for achievement chain mechanism of
hydrocarbons decomposition in such systems, it is necessary to apply high temperatures.

Conclusions: relatively high radiation stability of synthetic oil from BR in vacuum and in
the air, is connected with presence in its structure paraffin and polycyclic aromatic hydrocarbons.
It is identified that the products received from BR, have high stability to influence of radiation
and temperature 50°C. Synthetic oil can be used as feed stock for manufacture of the
waterproofing material, which will applied in the conditions of radiation influence. Organic part
of BR can serve as a perspective source for the receiving of various kinds of fuels, oils, coke,
bitumen. For the receiving of hydrogen, hydrocarbon gases and olefinic hydrocarbons from
synthetic oil combined influence of ionizing radiation and temperature is necessary, at the
coordinated value of temperature and capacity of radiation.
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HIiDROGENIN PXB-Li YAGLARIN FOTOKiMYOVi XLORSUZLASMA
PROSESINO TOSIRI

M.A. Qurbanov, Z.1. iskandorova, S.M. Sofiyeva, E.T. Abdullayev, 9.9. Cavansirova
AMEA, Radiasiya Problemlori Institutu, Baki, Azorbaycan
m_gurbanov@mail.ru

Polixlorbifenillor (PXB) Uzvi Cirklondiricilor haqqinda Beynolxalq Stokholm
konvensiyasinin toloblorine uygun olaraq dielektrik mayelorin (transformatorlar, giic
kondensatorlari, elektrik agarlari, mixtolif nov boyalarin va s.) torkibindon ¢ixarilmali vo
utilizasiya olunmalidir. Bu sobabdon hazirda ononovi tomizlomo iisullari ilo yanasi fiziki
faktorlarin tosiri altinda aparilan proseslor genis todqiq olunmaqdadir. Bu {isullardan biri PXB-li
yaglarin fotokimyoavi pargalanmasina osaslanir. Bu isdo torkibindo PXB olan transformator
yaglarinin UB-stialarin tosiri vo hidrogenin istiraki ilo tomizlonma prosesindo PH-1n doyismasi
va xlorun amalo golms kinetikas1 dyronilmisdir.

Stialanma monbayi kimi orta tozyiqli PRK-4 tipli cive lampasindan (A=253-546 nm)
istifado olunmusdur. Niimunolor statik soraitdo miixtolif miiddotlordo (5-30 daq)

stialamdirilmigdir.
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Sokil 1. Torkibindo 14 mq/kq qatiligh PXB olan yagin UB fotolizi naticesinde pH-in vo ayrilan
xlorun miqdarinin siialanma miiddstindon asililig

Sak.1-ds baxilan sistemin fotolizi noticesinde pH-in vo ayrilan xlorun miqdarinin giialanma
miiddatindon asililigi gdstorilmisdir. Gorlindiiyii kimi siialanma miiddati artdiqca ayrilan xlorun
miqdarinin artmasi, pH-1n iso azalmasi miisahids olunur.

Baxilan Sovtol-2 markali transformator yaglarinin torkibi dyronilmis vo miioyyan olunmusdur
ki, polixlorbifenillor igorisindo on c¢ox payr olan Pentaxlorbifenil(PXB-101), Heksa-
pentaxlorbifenil (PXB-149+PXB-118), Heksaxlorbifenil (PXB-138), Heksaxlorbifenildir (PXB-
153). Bu birlogmolaords xlor PXB-nin ¢oki faizi ilo toxminon yarisinm togkil etdiyinden Cl-dan
tomizloms faizi toxmini hesablamalara gore 5 doqiqo siialanma miiddotinds 90%-don ¢ox olur.

a5 4

E&ﬁm ﬂm%&

P\ll 18 FXD- ‘l‘.l PXB-101 I 15—“" X153 I'\I'LI-“‘ PXB-180  PXB- 191

PXB-izomerlori
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POLiXLORBIFENILLIi (PXB) TRANSFORMATOR YAGLARININ RADIiASION
XLORSUZLASDIRILMA PROSESINO MUXTOLIF KIMYOVI AGENTLORIN TOSIRi

M.9. Qurbanov, 9.H. Qurbanoyv, 9.9. Cavansirova, S.H. Oliyeva
AMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
m_gurbanov@mail.ru

Polixlorbifenilli (PXB) birlosmolor Davamli Uzvi Cirklondiricilor haqqinda Beynolxalq
Stokholm konvensiyasinin tohlitkkoli maddalor siyahisina daxil edilmis, istehsali 6ton asrin 90-c1
illorinin ovvallorindo biitiin diinyada dayandirilmigdir. Lakin yiiksok dielektrik, kimyavi
xtisusiyyatlorino vo istiliyo davamliligina gors otraf miihit iigiin tohlilko yaratmirsa, 2025-ci ilo
gador istifadasine icazo verilmisdir.

Hazirda PXB-Ii yaglarin utilizasiyasi ti¢tin miixtolif elmi-texniki aragdirmalar aparilir. Bu
iisullardan biri do PXB-li yaglarin radiasion texnologiyalarin totbiqi ilo utilizasiyasidir.

Radiasion prosesin effektivliyini artirmaq tiglin miixtolif iisullardan istifado edilir. Bu
tisullardan biri do radiasion parcalanma prosesinin miixtolif kimyovi maddalorlo
stimullagdirilmasidir.

Bu isdo mogsad polixlorbifenilli yaglarin radiasion zorarsizlogdirilmoesi prosesindo
miixtolif kimyovi agentlorin tosirini yronmokdir.

Tacriibolorin aparilmasi iiclin texniki Sovtol-10 tipli transformator yagindan, propil
spirtindon vo kalium hidroksiddon istifado edilmisdir. Niimunolorin Y- slialanmasi siiso
ampulalarda Co® izotopunun MRX-y-25 qurgusu ilo udulma dozasmm (4,6+46) Mrad
intervalinda aparilmigdir. Asagidaki codvoldo 30 Mrad udulma dozasinda 3 niimuns hali ti¢lin
alinan naticolor gostorilmisdir.

Cadval. PXB izomerlorinin ilkin v siilalanmadan sonraki gatiliglarinin dayisikliyi

' flkin qatilig Stialanmadan sonra qatiligi (mgq/l)
[zomerlorin ad1 1 Provil Spirti Kalium hidroksid Propil spirti +
(mq/l) ropil spirti | Kalium hidroksid | 1o pidroksid
PXB 149+118 7074 5595 6735 750
PXB-138 3999 4027 3553 300
PXB-110 4278 2837 4107 650

Aparilan tocriibolordon goriindiiyli kimi PXB-i transformator yaglarinin radiolizi zamani
reaksiya mohluluna spirt vo golovinin olavo edilmasi toyin olunmus PXB izomerlorinin
qatiliglarinin azalmasina sabab olur. Bu azalma xiisusilo sistemo propanol-2 + kalium hidroksidi
birgoa olavo etdikdo daha ¢ox miisahido edilir.

Alman  naticalordon molum  olur ki, PXB-li yaglarin radiasiya-kimyovi
xlorsuzlasdirilmasi PXB+spirt+qalovi mohlulunda spirtin anion radikalimn istirak ilo gedir.

(CH})zCHOH —FR., €soly

R’+ (CH;3),CHOH —(CHj;),C°OH + RH
ArCl+ ey —» Ar°+ CI

Ar’+ (CH;3),CHOH —»ArH + (CH;),C°OH
(CH3),C°'OH + OH +2(CH3),CO + H,0O
ArCl + (CH;3),CO —» (CH;3),C =0+ Ar" + CI
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FENOLUN SUDA DURU MOHLULUNUN RADIOLiZ PROSESINO
METANOLUN TOSIRI

E.T. Abdullayev, M.9. Qurbanov, U.A. Quliyeva
AMEA, Radiasiya Problemlori Institutu, Baki, Azorbaycan
e.abdullayev@hotmail.com

Metanol molekullart suyun radiolizinin ilkin mohsullari olan e,, OH radikali vo H

atomlar1 effektiv olaraq reaksiyaya girarok fenolun suda bu zarraciklorlo ¢evrilmoa prosesine tosir
edo bilor. Baxilan igdo fenolun radiolitik c¢evrilmo prosesino metanolun tosiri dyronilmidir.
Tadgiq olunan sistemlords fenolun ilkin qatiligi 1,1-10” mol/l, alave olunan metanolun gatilig:
iso (2,5 — 12,5)-10” mol/l intervalinda olmusdur. y-siialanma monbayi kimi ®*Co izotopu istifade
olunmus, slialanma monboyinin doza giici 0,50 Qr/san olmusdur. Fenolun analizi
spektrofotometrik iisulla aparilmigdir. Bu {isul fenolun 4-aminoantipirin ilo omolo gotirdiyi
kompleksin toyinins osaslanir.

Miioyyon edilmigdir ki, fenolun suda mohlulunda c¢evrilmosinin radiasiya-kimyavi
¢ixisinim qiymoti 1,8 molekul/100 eV toskil edir, metanolun (2,5 — 12,5)-107 mol/l qatilig:
istirakinda iss 0,04 molekul/100 eV-a qader azalir.

Baxilan halda mohlullarda oksigenin gatilig1 2,810 mol/l olmusdur. Mohlulda suyun
elektron sixligi 3,3-1026, oksigenin 2,7-1021, fenolun iso 3,3-10% elektron/l, metanolun istirak
etdiyi mohlulda ise onun elektron sixligi 2,7-10* elektron/l olmusdur. Udulan doza elektron
sixlig1 ilo miitonasib oldugundan hor iki halda giialanmanin udulmasi osason su molekullar1

OH radikali vo H atomu

yaranir ki, sonraki radiolitik ¢cevrilmalor bu hissociklarin istiraki ilo gedir. Metanol vo fenolun bu
hissaciklar ilo reaksiyalarinin siirat sabitlori vo nisbi siiratlori agagidaki codvolds verilmisdir:

torofindon bag verir. Suyun neytral miihitds radiolizi zamani osason e,

aq >

Siirat sabitlori, 1/(mol san) Nisbi siiratlor (Su-fenol Nisbi siiratlor (Su-fenol-metanol
Maddo ’ sisteminda) sistemindo)
e;q OH radikali | H atomu e;q OH radikali | H atomu e;q OH radikal1 H atomu
Fenol 1,810 1,810 1,710 | 410° 1 5,510° | 3,7-107 0,08 5,5:107
Metanol | <4107 2,6:10° 9,7-10 - - - 4,7-107 0,920 2:10°
Oksigen | 1,9-10" - 1,2:10™ ~1 - 0,994 ~1 - 0,993

Nisbi sixliglarin qiymatlorindon goériindiiyii kimi, su-fenol sistemindo suyun radiolizinin
ilkin mohsullarindan olan e, vo H atomu oksigen il reaksiyaya girir, OH radikali iss fenolun
¢evrilmasing sabab olur. Su-fenol-metanol sisteminds ds e,, vo H atomu oksigen ils reaksiyaya

girir, OH radikalinin osas hissosi iso metanol torofindon tutulur. Bu sobobdon fenolun
cevrilmosinin radiasiya-kimyavi ¢ixisinin qiymoti ~27 dofo (1,8-don 0,066 molekul/100 eV-a
gador) azalir.
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INFLUENCE OF THE IONIZING RADIATION ON BITUMINOUS OIL

S. Aliyeva-Chichek, N. Guliyeva, S. Aliyev, S. Ahmedbekova, N. Ibadov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
saliyeva84(@gmail.com

Bituminous oil is suitable for the production of road bitumens, lubricant oils, and energy
fuel. In their structure, there is found an increased concentration of valuable metals (vanadium,
nickel, etc.).

The radiation-chemical transformations of bituminous oil, as well as the influence of an
ionizing radiation on radiating stability of oil were investigated.

Investigated oil was taken from Binagadi deposits from a depth in excess of 100 m.

The source of ionizing radiation was used the isotope v - radiation *°Co «MRX - y 30». The
dose rate of the source of radiation is 0,49 Gy/s, at the absorbed doses of 34,5-216 kGy.

Methods of IR-Spectroscopy with an application of Spectrometer M-80 were used in the
determination of the structural-group’s componential composition. Gas products were analyzed
with the method of gas chromatography. Liquid products were identified by mass-spectrometer
methods. The kinetics of the formations of gases was investigated by the radiolysis of oil as one
of the parameters of the radiating stability of the bituminous oil. Samples of oil were irradiated in
a vacuum and air conditions.

It was established that presence of oxygen in the system does not significantly influence the
radiation-chemical yields of the gases. Because at room temperature, radiation-chemical
disintegration proceeds without the introduction of oxygen into the reaction. This means that the
rate of regrouping and splitting in the polycondensed systems is greater than the rate of
interaction of the active radiolytic particles with oxygen.

The influence of y — irradiation on the structural-group's composition of bituminous oil
was investigated. It is visible from the comparison of IR-spectra of initial and irradiated samples
of oil in the presence of air and in a vacuum, that there is a decrease in the optical density as a
result of irradiation both in the aliphatic groups -CHa, -CH3, and in the double chemical bonds
C=C. This shows that formation of hydrogen occurs as a result of the disintegration of these
groups, as well as the decrease in density of double bonds connected to them by radiolysis.

In fig. 1 it is shown mass spectra of the initial and irradiated samples of bituminous oil.
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Fig. 1. Mass spectra initial (1) and irradiated in vacuum (2) and on air (3) samples of bituminous
oil, D=172,8 kGy.
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ALTERNATIV ENERJI MONBOLORINDON iSTiFADO
MOSOLOSINDO HIDROGEN ENRGETIKASININ ROLU

A.M. Hasimov, O.M. Salamov
AMEA, Radiasiya Problemlori Institutu, Baki, Azorbaycan
oktay dae@mail.ru

Get-gedo globallasan ekoloji problemlar va bazi qeyri-neft olkolorinds artiq hiss olunmaga
baslayan enerji ¢atismamazIig1 yaxin golocokds alternativ vo barpa olunan enerji monbaslorindon
(ABOEM) daha genis miqyasda istifado olunmasini bir zorurat kimi qarsiya qoyur. ABOEM-nin
bir-sira novlari balli olsa da, miixtalif sababloar iiziindon hal-hazirda hamin enerji monbalarindon
bozilorinin praktiki olaraq totbiqi imkan xaricindedir. Bu baximdan daha bdyiik shomiyyat kasb
edon, ekoloji cohatdon tomiz vo tiikonmayan enerji monbaolari olan giinag vo kiilok enerjiloridir,
hansilarin ki, ehtiyati diinyanin oksar 6lkolorinds, o climlodon ds, Azarbaycan Respublikasinda
yetarincadir. Gilinas vo kiilok enerjisi daha sads tisullardan vo qurgulardan istifads etmoklo digor
enerji novlorino (mosalon, istilik, elektrik, mexaniki va s.) ¢evrils bilir. Bunu nazors alaraq, son
zamanlar Azorbaycan Raspublikasinda ABOEM-nin bu ndvlorine xiisusi diqqot ayrilir. Belo ki,
son illor arzinds respublikamizin orazisinds, o ciimlodon do Abseron yarimadasinda Azarbaycan
Respublikas1 Sonaye vo Energetika Nazirliyinin Alternativ vo Borpa olunan Enerji Manbalori
tizro Dovlot Sirketi, homg¢inin do “ALTEN GROUP” vo “Caspian Technology Company”
sirkatlori torofindon “VESTAS” firmasinin mohsulu olan vo ¢ixis giici 0,75-1,5 MVt arasinda
doyison 10-dan c¢ox kiilok energetik qurgusu (KEQ) qurasdirilmisdir, hansilar ki, bilavasito
moarkazlogdirilmis elektrik sobokasing islomok moqsadi dasiyirlar.

Lakin, hom gilinos, hom do kiilok enerjisindon bilavasits istifado olunmasinin miioyyon
¢otinliklori vardir ki, bu da olalxiisus giinos radiasiyasiyasinimn intensivliyinin (GRI) vo kiiloyin
stiratinin zamandan asili olaraq stoxastik (ixtiyari) sokildo doyismesidir. Bu ¢atigmamazligin
qarsisinin alinmasi tictin miixtalif nov enerji akkumulyasiyaedici vo optimallasdirict sistemlordon
istifado olunur. Hal-hazirda ABOEM-nin enerjisinin elektrokimyavi enerjiyo, istilik enerjisina,
suyun mexaniki enerjisino, pnevmatik enerjiys, maye vo qaz soklino yanacagin kimyavi
enerjising vo s. kimi enerji novlorino gevrilorok y1gilib saxlanilmasi {isullart mévcuddur. Biitiin
bu akkumulyasiya iisullarindan praktiki cohstdon daha bdyiik ohomiyyot kosb edoni gilinos vo
kiilok enerjisinin hidrogenin kimyavi enerjisi soklindo akkumulyasiyasidir, hansi ki, hazirda
inkigaf etmis 6lkolorin enerji sektorunun miixtalif sahalorindos istifado olunur va yaxin galocokdo
daha genis miqyasda istifado olunmasi gézlonilir.

Hidrogenin alinmasinin bir-neg¢a tisullar1 balli olsa da, bu tisullarin oksoriyyatinin, xiisuson
do kimyovi iisullarin hoyata kegmasi iglin boylik miqdarda istilik enerjisi, suyun elektrolizi,
fotolizi va fotoelektrokimyovi pargalanmasi {igiin iso elektrik enerjisi lazim golir. Suyun fotolizi
va fotoelektrokimyavi pargalanmasi proseslorinin faydali ig omsali hoddon az (0,3%-don asag1)
oldugundan, yaxin golocokdo homin isullarin totbiqi real gérsonmir. Odur ki, hazirda biitiin
diinyanin nozor-diqqotds saxladigi vo inkisaf etdirdiyi akkumulyasiya novii ABOEM-nin
enerjisinin, xiisuson do giinag va kiilok enerjisinin morhalali gokilda, avvalca suyun elektrolizi
yolu ilo hidrogenin vo oksigenin kimyovi enerjisino ¢evirarok, maye vo ya qaz soklinds toplayib
saxlamagq, gilinogsiz vo kiiloksiz hava goraitindo iso istilik elementlorindon istifado etmoklo homin
qazlardan bilavasits ekoloji cohatdon tomiz elektrik enerjisi almaqdir. Elektroliz yolu ils alinan
hidrogen qazinin digor istiinlilyli do ondan ibaratdir ki, ¢ox yiiksok tomizliys malik oldugundan
(99,99 %-o qador) homin qazdan 6lgma texnologiyalarinda, xiisuson do qaz xramatoqrafiyasinda
etalon qaz kimi istifads edilo bilir. Hazirda diinyanin bir-sira 6lkslorinds hidrogen qazi hom do
minik va yiik avtomobillorindo, avtobuslarda, toyyaralordo vo s. naqliyyat vasitolorindo yanacaq
kimi istifads edilir. Bu yanacaq noviindon, hamginin do ABS-nin “SATL” tipli kosmik gomisinin
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dasiyict raketiindo vo bir-sira sualti qayiqlarda istifado edilir. Hidrogen vo oksigen qazlarinin
suyun elektrolizi tisulu ilo alinmasinin asas miisbat cohatlorindon biri ondan ibaratdir ki, avvala
Yer kiirrasinds suyun ehtiyatlar1 tiitkonmozdir, ikicisi do elektroliz qurgusu istilik elementlori ilo
birgo igloyarkon hidrogenin generasiya vo regenerasiya proseslori ekoloji cohatdon tomiz olan
belo bir qapali dovrs lizra gedir: “- su buxari - elektroliz qurgusu - hidrogen vo oksigen - istilik
elementi - su buxar1 -”. Odur ki, enerji hasilat1 prosesi lizvii vo sintetik yanacaq novlorindon
istifado zaman1 oldugu kimi atmosferin istilik balansina monfi tosir edon vo parnik effektinin
yaranmasina sobab olan qaz qarigiqlarinin ayrilmasi ilo miisahido olunmur. Bu ciir energetik
qurgular tam avtonom sokildo foaliyyot gostorirlor vo fordi qaydada evlorin, ictimai-iaso
obyektlorinin, moktob vo usaq baggalarinin, pansionatlarin, fermer tosorriifatlarinin, gedis-golisi
c¢otin olan yerlordo yerlogon strateji obyektlorin, o ciimlodon do horbi obyektlorin hom elektrik,
hom da istilik enerjisi ilo tochizati ii¢lin genis miqyasda totbiq oluna bilarlor.

Gilinos-hidrogen energetikasi tizra ilk iglor kegon asrin 80-c1 illorinds, daha dogrusu 1974-
cii ildo ABS-nin Kaliforniya Universitetindo baslanmis vo 1977-ci ildo “Solar Energy” elmi
jurnalinda sads quruluslu Giinag-elektroliz qurgusunun tizarinds aparilmis tocriibslorin noticoleri,
hamginin ds elektroliz prosesinin ¢ox da mitkkommal olmayan riyazi modeli dorc olunmusdur. Bu
sahads diinya iizrs ikinci todqiqat iglorine baslayan 6lks iso o zamanki Azorb SSR, yoni bizim
respublikamiz olmusdur. 1977-ci ilin axirlarinda Azorb SSR EA Fizika Institutunun
“Fotoelektrik ceviricilori laboratoriyasi”’nda torofimizdon Giinos elektroliz qurgusu, daha
sonralar is9, yani 1982-ci ildo AMEA Radiasiya Problemlori Institutunda (o zamanki Radiasiya
Tadqiqatlart Bolmasi) kiilok-elektroliz qurgusu yaradildi. Az miiddot arzinds bu sahado garsida
duran biitlin problemlor agkarlandi vo onlarin halli yollar1 axtarildi. Balli oldu ki, fotoelektrik
coroyan manboyindon (FCM) istifado ederkon GRi-nin 600 Vt/m*-dan asagl qiymotlorindo
elektrolizerlo FCM-nin arasinda olan optimal razilagsma sortlori pozulur. Bu iso elektroliz
prosesinin zoiflomosino (qaz ayrilmadan getmasino) vo yaxud tam dayanmasina (bdyiik kiitloli
bulud giinasin garsisin1 kosdikdo) sobob olur. Miioyyan edilmisdir ki, belo hallarda FCM-nin
elektrolizer ilo iralicodon qurulmus razilagsma variantini doyismok lazim golir. Optimallagdirma
mosalosinin halli yollar1 barodo ABS-nin, Almaniyanin (o zamanki AFR), Israilin vo digor
inkigaf etmis 6lkalorin alimlorinin do bizim fikirls tist-listo diigon fikirlori vo tokliflori togriban
eyni vaxtlarda dovri matbuatda yer ald1 vo homin alimlor torafindon do elektroliz prosesinin
optimallagdirilmasinin eyni sokilds hallinin zarurili oldugu vurgulandi. Lakin, homin vaxt artiq
torofimizdon bipolyar elektrodlara malik filtrpress tipli elektrolizer islonmis vo optimallasdirma
prosesini avtomatik sokilds idars edos bilon qurgularin bir-ne¢o modifikasiyasina kegmis SSSR-in
Miialliflik Sohadotnamoalorini alinmisdi. Qargida duran digor problemlordon biri iso elektroliz
prosesinin, xiisuson do tozyiq altinda aparilan prosesin tohliikosizliyinin tomin olunmasi idi. Bu
sahada do biz yuxarida adlari ¢okilon vo 0 zaman ti¢iin Ciinog-hidrogen energetikasi sahasinds an
ondo gedon Olkolorin alimlorini xeyli stolodik vo ilk dofo olaraq torofimizdon partlayis
tohlukosinin qarsisini almaq tiglin bir-ne¢o modifikasiyada avtomatika qurgular islondi vo homin
qurgulara agiqlanmasi qrifls yasaqlanmis Miislliflik Sohadstnamalori alindi. Nohayat, yena do ilk
dofo olaraq torofimizdon tozyiq altinda isloyon Giines-elektroliz qurgusunun miikommal riyazi
modeli islonmis vo homin model EHM vasitosilo reallagdirilmisdir. Islonmis riyazi modeldon
istifado etmoklo qurgunun nazori yiik-volamper xarakteristikalar1 ¢ixarilmis vo onlarin tocdiibi
yolla ¢ixarilmis ylik-volamper xarakteristikalar1 ilo miiqayisali analizi verilmisdir.

Hal-hazirda AMEA Radiasiya Problemlori Institutunun “Barpa olunan enerji ndvlorinin
cevrilmasi laboratoriyasi”nda Giinas vo kiilok enerjisindon istifade etmoklo suyun elektrolizi iizra
elmi-totqiqat axtarig iglori davam etdirilir. Praktiki cohotdon daha bdyiik ohomiyyat kasb etdiyini
nozara alaraq colacok islorimizds elektroliz noticosindo alinan hirdogen vo oksigen qazlarinin
bilavasito alvan metallarin, homginin dos kigik 6l¢iilii zinot agyalarin qaynaqlanmasi mogsadilo
istifadosi nozords tutulmusdur. Homin prosesin reallasdirilmasi iiglin hazirda portativ elektroliz-
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qaynaq qurgularinin miixtalif modifikasiyalart mdvcuddur, hansilar ki, respublikada foaliyyat
gostoron miixtalif zavodlarda vo fabriklordo, xiisuson do zorgorlik zavodunda vo Horbi Sonaye
Nazirliyinin zavodlarinda, Sumgqayit Texnogen Parkinda, avtoparklarda, homg¢inin do diger
obyektlordo genig sokildo istifado oluna bilorlor. Tocriibolor gostorir ki, hidrogen vo oksigen
qazlarinin garigigini partlayis tohlitkosinin garsisini alan xiisusi maye sokilli qapayici sistemdon
kegirtdikdon sonra istifado edorken qaynaq prosesinin temperaturu 2600°C-yo catir ki, bu da
qalmligr 5 mm vo daha ¢ox olan olvan metallarin emalinin asanliqla aparilmasina imkan verir.
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EXTENDED PERIODIC TABLE OF THE CHEMICAL ELEMENTS

Asker Ali Abiyev
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
askeraliabiyev@hotmail.com

[3

Pythagorean’s “All things are numbers” and P. Carus’ “...the magic squares are like a
mirror, which reflects the symmetry of the divine norm imminent in all things,... in the
construction of the atom ...” expressions cannot leave mathematicians indifferent. Magic square
is an arrangement of the numbers from 1 to a n  n matrix, with each number occurring exactly
once, and such that the sum of the entries of any row, any column, or any main diagonals is the
same.

In order to write Abiyev’s Balanced Squares of n™ order we use n/2 quantity (if n-even )
or (n -1)/2 quantity (if n-odd) frames, closed graphs and groups of numbers consisting of 4
arithmetic progressions [1]. Let’s suppose that, point electrical charges have been placed in
square’s centre according to numbers. Electric moment of vector A= E?il q }-E for each inner
and outer frames of such a system has been calculated.

If we calculate magnitude of vector ﬁ, that is, |ﬁ§| from A7, and Ag  for inner, outer
and the sum, we will get the following formulas:

A ()" + (4z,) = - F 52+ 1V Fp=£00 VE + 7
A2 @) P2 FE2 + (k- D) (- BV $ 07, (kT 7 52,
|EE (.¢j|_k;1 [_ (k—:};k—ﬂ} + U{ _ 1) (n_ f{j] Vel + bzzﬁl [k,ﬂ) Ve £ b2,

n—1

-
=

where n-the order of square, k € {1, 2, }-the orders of frames, ¢ and b- constants of the

arithmetic progressions. These formulas are true for only Abiyev’s General Balanced Squares.
In the table below are calculated numerical values of functions f;(k), f; (k. n), f3lk.n).

Five special sequences have been found from this table:

1-2, 8, 18, 32, 50,...; II- 2,12, 38, 88,170,292, 462,...; II- (0, 2), (6,14), (26, 44), (68, 100),
(140, 90),...; IV-2,6, 10, 14, 18, 22,...; V-2,10, 26,50, 82, 122,170, 326,...;

The first sequence, shown with the 2n* formula, is the same as the result of Schrddinger
equation. The terms of second sequence correspond to 1s%, ...3s%, ...58% ... 7s%, ...9¢ elements,
accordingly. The third sequence confirms the repetition of the periods. The fourth sequence
determines the quantity of electrons in levels s, p, d, f, g, correspondingly. The terms of the fifth
sequence can be compared with the magic numbers 2, 8, 28, 50, 82, 126.

If we take into consideration that, the correspondence of the numbered sequences with
the periodic law is not a coincidence and the thought of nuclear theorists about super heavy
nuclei then we can suggest that, the periodic law consist of 218 elements [2].

Note the above-mentioned sequences II and III in the Table according to Quantum theory.

References:

[1] Mehmet Sahin, Asker Ali Abiyev, Azer Abiyev, The General Algorithm of Balanced
Squares, Proceedings of 4th ICSC, Computing with Words and Perceptions in Systems.
Analysis, Decision and Control, p. 155-162. Antalya, Turkey, August 27-28, 2007.
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Proceedings of the 2™ International Conference on Applied Informatics and Computing Theory
(AICT’11), Prague, Czech Republic, September 26-28, 2011, pp 33-38.

Table
T n k3
i -2
3 o 2
s 0 5
i -2 -12
1 5 o 10
s 2 -2 7
i -2 -12 -38
2 7 o 18 28
s 4 6 -10 9
i -2 -12 -38 -88
3 9 o 8 26 46 60
s 6 14 8 -28 11
i -2 -12 -38 -88 -170
4 11 o 10 34 64 92 110
S 8 22 26 4 -60 13
i -2 -12 -38 -88 -170 -292
5 13 o 12 42 82 124 160 182
s 10 30 44 36 -10 -110 15
i -2 -12 -38 -88 -170 -292 -462
6 15 o 14 50 100 156 210 254 280
S 12 38 62 68 40 -38 -182 17
i -2 -12 -38 -88 -170 -292 -462 -688
7 17 o 16 58 118 188 260 326 378 408
S 14 46 80 100 90 34 -84 -280 19
i -2 -12 -38 -88 -170 -292 -462 -688 -978
8 19 o 18 66 136 220 310 398 476 536 570
S 16 54 98 132 140 106 14 -152 -408 21
i -2 -12 -38 -88 -170 -292 -462 -688 -978 -1340
9 21 o 20 74 154 252 360 470 574 664 732 770
S 18 62 116 164 190 178 112 -24 -246 -570
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CUHTE3 STWIEHA U AIETUJIEHA ITYTEM OKHUCJIUTEJIBHOM
KOHAEHCAIIUU METAHA

A.M. Anues, ©.B. Anues, K.. MaTuen, Y.A.MamenoBa, SI.b. CanaeB, ®.A. AraeB
HAHA, Unemumym Xumuueckux Ilpobrem, baxy, Azepbaiioxcana
Itpcht@itphct.ab.az

OueHuBasi SKOJIOTHUECKUE MOCIEACTBUS PA3BUTHS SHEPTETUKH, CIIEAYeT UMETh B BUAY, YTO
BO MHOTHX CTpaHax »3TO JOCTHUTaJIOCh IPEUMYLIECTBEHHBIM HCIIOIb30BAHUEM TEILIOBBIX
anekrpudeckux cranuui (TOC), cxurarommx NpUPOIHbIA ra3. PocT 3HepreTuku, mpoMbIiI-
JICHHOTO TPOM3BOJICTBA, YBEJIMYCHHE UMCICHHOCTH HAceJICHHS 3€MJIM W BOCHHBIC HYXKIbI
CTUMYJHPYIOT POCT MPOU3BOICTBA SHEPTETHIECKUX M MOTPEOJICHUIO CHIPHEBBIX pecypcoB. Hama
pecryOnmka Oorara 3amacamMy MPHUPOJHBIX T'a30B, B YaCTHOCTH MeTaHa. C 3TOW TOYKM 3peHMUs,
MOJIy4YE€HUE LEHHBIX OPTaHMYECKUX COCAMHEHWH, TAaKWX KakK, 3TUJIEH M aleTUICH Ha OCHOBE
MeTaHa BEChbMa aKTyaJbHO.DTHJIEH U alleTWICH CYMTAIOTCS OJHUM K3 OCHOBHBIX MOHOMEPOB
opraHudeckoro cuHre3a. OmHako, MpoBeIeHHbIE PabOTHl B HANpaBICHUH IMOJYICHHS TaKUX
OpPraHMYECKUX COCIMHEHWM Kak, 3TWJIEH M aleTWIEH M3 MECTHOTO JIEHIOBOTO ChIPbs rasa-
MeraHa HemocTaToyHbl. C 3TOH TOYKH 3peHUsl MOAOOpP BBICOKOAKTUBHOTO M CEJIEKTHBHOTO
KaTaqn3aTopa JJisl OKHCICHUSI METaHa B ATWJICH M alleTHJICH OCTAeTCs aKTyalbHOU MpoOIeMoii.
JIaHHBIN [TOKJax TMOCBAIIEH CHHTE3Y OTWIEHA W aleTWIeHa IIyTeM OKHCIUTENIBHON
KOHJIEHCAlMW MeTaHa. B KkadecTBe KaraimzaTopa OBDI FHCIIOJB30BAaH MPHPOMHBIA  [ICOJUT
KIMHONTHJIONUT a3epOaii/PkaHCKOTO0 MECTOPOKIeHHss ¢ cumkatHeiM MoayneM  SiO,/ALO5s=10.8,
MoHIpoBanHbi Hosamu 8% Ca’’, 8% Mg™ u 7% Li". Karammsatop GbLI NMPHTOTOBICH
METOZOM HWOHHOTO OOMeHa. AHAaIM3 OCYIIECTBILUIM Ta30XpOoMarorpauIeckuM METOOM.
AHaymTHYECKash YacTh, COCTOSUIa W3 JIBYX Ta30BBIX XpoMmarorpagoB ¢ JETEKTOPOM
TETJIONPOBOAHOCTH W KOJIOHKaMH, 3anojdHeHHbIMH Nal3x (/=3 M) u nomucopbom-1 (=5 m),
COeIMHEHa HETIOCPEACTBEHHO C BBIXOJIOM PEaKTopa. DKCIEPUMEHTHI MPOBOJMINCH B UHTEpBaJe
TeMIepaTyp B IepBoM Kataimsaroprom cioe T' =700+800°C, Bo Bropom cioe T" =600+700°C,
mpu 0OBEMHBIX CKOpOCTAX moaadyun cmecu V.=16000-25200 ' u PAa3JIMYHBIX MOJIBHBIX
CKOpPOCTSIX peareHTOB. Pe3ynbTaThl, MOJydeHHbIE Ha OCHOBE INPOBEAEHHBIX IKCIEPUMEHTOB
MPEICTaBICHBI B Ta0I. 1.

Tabnuma 1. Pe3ynbraThl OKUCIUTENBHON KOHIEHCAIIMY METaHa B ATUJICH U alleTWICH Ha KIMHONTHIIONUTE
MoaudumposanHoM noamu Ca®’, Mg” u Li*

CeNneKTUBHOCTb,

I peakTop IT peakTop Brixon, % Y
(1]

o | o 1o -1
Ne | T,C |T,’C| V,u CH,, 0,, O Mo/ X, % AC2H2a A o SC2H2a SC2H4,
MOJIB/Y | MOJIB/4 > % 2t % %

800 | 600 | 16000 | 0.312 | 0.267 0.134 84.2 | 233 6.2 27.6 7.3

800 | 600 | 18000 | 0.402 | 0.267 0.134 73.0 | 258 11.8 353 16.1

800 | 600 | 19000 | 0.402 | 0.267 0.178 75.0 | 314 8.9 41.8 11.8

800 | 600 | 20000 | 0.402 | 0.244 0.201 79.0 | 26.6 7.5 33.6 9.4

700 | 700 | 19000 | 0.402 | 0.267 0.178 68.2 19.1 13.1 28.0 19.2

750 | 650 | 19000 | 0.402 | 0.267 0.178 73.0 | 204 13.2 27.9 18.0

800 | 650 | 19000 | 0.402 | 0.267 0.178 79.8 | 25.0 9.7 31.3 12.1

800 | 700 | 25200 | 0.536 | 0.312 0.267 65.0 | 26.0 13.0 40.0 20.0

800 | 700 | 12600 | 0.267 | 0.178 0.116 80.0 | 25.8 9.4 32.2 11.7

OO0 (AN N[ |W|IN|—

[

800 | 700 | 21000 | 0.402 | 0.244 0.245 75.1 | 29.5 0.9 39.2 1.19

Orta pabora BhIMONHEHAa Tpu (QuHAHCOBOM momuepxke @Ponma Passutms Haykum mpum
[pesunente Asepbaiinkanckoit Pecnyonuxu (Ipant Ne EIF/GAM-1-2011-2(4)-26/19/4)
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UCCJEJTOBAHUE KATAJIMTUYECKOM AKTUBHOCTH
MOINPUIINPOBAHHBIX HEOJIMTOB B PEAKIIUU OKUCJIMTEJIBHOI'O
JETNIPUPOBAHUSA NUKIOT'EKCAHA

AM. Aanes, 3.A. llla6anoBa, Y. M. Hap:xkad-Kyaunes, C.M. Mex:xuaona,
I'.A. Amu3ane, A.A. CapbigxanoB, A.M. AxmenoB
HAHA, Unemumym Xumuueckux Ilpobnem, baxy, Azepbaiioscan
itpcht@itphct.ab.az

[Tpomecchl OKUCIUTENHHOTO JETHIPUPOBAHHUS HA(TEHOBBIX YIJIEBOJOPOIOB 3aHHMAIOT B
HEePTEXUMUU 0CO00e TMOJIOKeHHE Kak BechMa d(PeKTUBHBIA CrOCOO TONydeHHS] MHOTHX
BOXHBIX XHUMHYECKHX IPOIYKTOB. BBICOKOE comepxkaHue HA(TCHOBBIX YIIEBOJOPOIOB, B
pa3mmuHbIX ppakmusax bakuHCKoH HEDTH, cO3MaET 0OBEKTUBHBIC TPEANOCHUIKH ISl ITHPOKOTO
MPUMEHEHUS 3THUX YIJIEBOAOPOJOB B KAueCTBE CHIPhS JUISI TOJYYEHHS TaKUX IPOLIECCOB.
Baxnoe HampaBieHue B pa3BUTHM CHHTETUYECKHX PEAKTHBHBIX TOIUIMB SBJISAETCS MPUMEHEHHE
HEHACBILICHHBIX LUKINYECKUX YIJIEBOAOPOJOB Npu uX cuHTe3e. C 3TOM TOUYKM 3pEHUs] CUHTE3
LEHHOTO MPOAYKTAa - LMHUKJIOTEeKcaaueHa 1,3 OKUCIUTENbHBIM ACTHAPUPOBAHUEM LHMKIOTEKCaHA
HUMEET BaXXHYIO TEOPETUUYECKYIO U MPAKTUUECKYIO0 3HAYUMOCTb.

B Hacrosimem poknaze wm3naraioTcs pe3ydabTaThl MCCIEAOBAHMNA IO OKHUCIUTEIBHOMY
JICTUIPUPOBAHUIO  IIMKJIOTEKCaHa B  IUKIOrekcaameH 1,3, Ha  Moau(UIMpOBaHHBIX
cunrerndyeckux (NaY, NaX, NaA) u npupoiHbiX (KIMHOHTUIIOTUT U MOPACHHUT) IIEOIHUTAX
pa3IMYHON KPUCTAUIMUECKOW CTPYKTYpHl. Mcmosp3oBaHHbIe B paboTe IICOMUTHI  OBLTH
MOIU(HUIIMPOBAaHEI psAIOM KaTnoHOB MeTauioB (Zn, Cu, Co, Cr, Mn, Fe, Mg, Mo u T.1.),
KOTOpBbIE€ BBOJWJIMCH B ILICOJUTHl METOJOM HOHHOTO OOMeHa mocieAoBaresnbHO. [Ipupoansie
LEOJUTHI Tepel BBEACHHWEM B HHUX KAaTHOHOB METAJUIOB [EATIOMUHHUPOBAIUCH IOCPEACTBOM
KHCIOTHON 00paboTku. B paboTe mcmonp3oBasivch Katanm3aTopsl ¢ pasmepom dactur 0,25-0,63
MM M IUKJIOT€KCaH MAapKU «4.71.a.» CO CTENEeHbIO YUCTOTH 99,5+%. IlomyueHHsle KaTtanu3aTopsl
aKTUBUPOBAJIM TNPOAYBKOH Bo3ayxoMm npu Ttemmeparypax 300-350°C u wucnoeIThIBaIM  Ha
MIPOTOYHOM Tab0OPaATOPHON YCTAHOBKE PEAKIIMOHHBIN Y3 KOTOPOH OBLI HEMOCPEICTBEHHO CBSI3aH
¢ xpomarorpadom. Pasmenenue MpomyKTOB peakui OCYIISCTBISLIM B KOJIOHKE, 3arOJHEHHBIM
napornakoM T B YCIOBHSAX JIMHEHHO-TIPOTPaMMHPOBAHHOIO MOABEMA TEMIIEPATYPHl TEPMOCTATa
xpomarorpaga ot 50-200°C. AHanu3 MPOAYKTOB PEaKUUH OCYIIECTBISUIM TAKKe Ha armapare
GC-MS wmapku Agilent 7890 ¢ maccoBeiM netektopom Agilent 5975, ¢ ucnonbp3oBaHUEM
KanuusipHo kosoHKH, HP-5-MS (mnuna 30 M). AKTHBHOCTbH HCCIIEAYEMBIX KaTaJM3aTOpOB
u3ydamach B TemnepatyproM uutepsane 280-390°C, 06beMHO# ckopocTH Ta30Boit cmecu 1000-
3000 u”! 1 MOIBHOM COOTHOIIEHNH nukiorekcan:02:N,=1:(0,24+1):5,3.

Pe3ymbraThl Hamero WCCIEIOBaHUS IOKa3aid, 49Tro Na (GOpMBI IHUPOKOIIOPUCTHIX
LIEOJINTOB, BHYTPEHHHUE IOJIOCTH, KOTOPBIX JOCTYIHBI MOJIEKYJIaM LWKJIOTeKCaHa, aKTHUBHBI
TOJIBKO B TJIyOOKOM OKHCICHHH WM JTH IICOJUTHI TPAKTHUECKH HE BEAYT OKUCIUTEIHLHOTO
JETUIPUPOBAHUS IIMKCOTEKCaHa B ITMKJIOTEKCEH M IMKIIOTeKcaaueH. briio oOHapyxeHo, 4To B
OTJIMYMHA OT IIUPOKOMOPUCTBIX IICOJHUTOB, Y3KOMOPHUCTbIE ILIEOJIUTHI BEAYT CEJIEKTUBHOE
MpEeBpaIleHNe UKIOTEKCaHa B IIUKJIOTEKCeH. IMEHHO 3TO HampaBlieHHE MPEICTaBISIET OOIBIION
MPaKTUUYECKUH U TEOPUTUIECKUI MHTEPEC, C TOUKH 3PEHUS MOJIyICHHs LIMKIOTeKcaaueHa 1,3.

Bbu10 yCTaHOBIEHO, YTO CpeIy KaTHOHHBIX ()OPM Y3KOTIOPHUCTBIX IIEOJUTOB HAaMOOIIBIINI
BBIXOJ] LUKJIOTrekcaameHa 1,3 Habmomaercs Ha NPUPOTHOM KIMHONTHIONMTE. Hamm Obin
pazpaboTaH aKTHUBHBIA METAUILICOJUTHBIA KaTalu3arop, Ha OCHOBE KIMHONTWIIONHNTA C
MOIU(HUIMPOBAHUEM €TO KaTHOHAMHU Cu*’, Zn*", Co™, Cr’* u mokazano, uto IIPH ONTUMAJIBHBIX
yenosusx (T=380°C, V=2000 ua”, C¢H;2:0,:N,=1:1:5.3) CENEKTHBHOCTH IPOIIECCA IO IETCBOMY
MPOAYKTY cocTaBisieT 65.1%, npu KoHBepcuu HuKiIorekcana 35.8%.
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RADIATION HETEROGENEOUS PROCESSES IN THE SYSTEM
nano-ZrO, + H,O

T.N. Agayev, G.T. Imanova, A.M. Alesgerov, A.A. Rzayev
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
agayevteymur@rambler.ru, gunel_ismayilova@rambler.ru

Zirconium dioxide (ZrO;) is one of the materials, which are widely used in science and
technology. ZrO; is used in the manufacture of nuclear reactor fuel cells that convert chemical
energy into electrical energy. Fuel cell devices operating at high temperatures. The use of
zirconia for fuel cells due to the high ionic conductivity, which is due to the transfer of the
oxygen anion vacancies. In order to ensure their high quality there are use nanoscale powders.
Nanoscale systems are very different from conventional single-crystal systems.

Therefore, the study of their properties under the influence of y - radiation is of practical and
scientific interest.

In this paper, in order to determine the influence of zirconia on the radiolysis of water there
were investigated the kinetics of accumulation of molecular hydrogen at the radiolytic
decomposition of water in the system ZrO, + H,O at T = 300 K, puo = 5mG/sm’ and D = 0,32
Gyls.

On the basis of the kinetic curves there was determined value of the process rate and radiation
- chemical yield of molecular hydrogen G(H») calculated for the energy of the absorbed water. In
this case, there was found that the radiation - chemical yield of molecular hydrogen G(H,) at T =
300 K is 2.14 molecule/100eV, greater than for pure water, which is G(H;) = 045
molecule/100eV. The observed increase in the values of G (Hz) in the radiolysis of water in the
presence of ZrO; in comparison to the yield of the radiolysis of pure water can be explained by
the contribution of the J - electrons emitted from ZrO; in the influence of y - quanta and by the
formation of the active centers of the decomposition of water on the surface metal oxide.

In the operation of nuclear reactors construction materials (ZrO;) are simultaneously exposed
to the influence of temperature and radiation in contact with the coolant.

In this paper, in order to identify regularities of radiation, radiation-thermal processes in
contact of coolant with the nanopowder of ZrO,, which is the material of nuclear reactors with
water cooling there were studied the kinetics of accumulation of molecular hydrogen under the
influence of y - radiation at different temperatures. In order to identify the contribution of
radiation-heterogeneous processes to heterogeneous radiation-thermal processes in the same
conditions there were held radiation-thermal and thermal decomposition processes of water at T
=373-473K, pmo = 5mG/sm’ and D = 0,32 Gy/s. On the basis of the initial linear sections of the
experimental kinetic curves, velocity values of Wy (H,) and W, (H,) were determined. The rate
of radiating component of W, (H,) of radiation-thermal process of accumulation of hydrogen is
determined from the difference of the rate of radiation-thermal and thermal processes:

W; (Hz) = Wrt (Hz) - W, (Hz)

The results show that increasing the temperature from 300 to 473K causes an increase of
radiation-chemical yield of molecular hydrogen from 2,14 to 8,35 molecule/100eV. The
observed increase in the radiation-chemical yield of molecular hydrogen with temperature
indicates the influence of temperature on the process of energy transfer in the system ZrO, +
H,O.
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SECTION VI

ACQUIRE AND USE OF
NUCLEAR KNOWLEDGE
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SIGNIFICANCE OF MONITORING OF THE PHYTORADIOBIOLOGICAL
RESEARCHES FOR DEVELOPMENT OF AGRARIAN RADIOLOGY IN GEORGIA

M.E. Gogebashyvili, N.I. Ivanishvili
The Institute of Radiology and Ecology, Thilisi, Georgia
gogebashvili@gmail.com

Monitoring of development of concrete scientific discipline-multifactorial process and at
studying of its efficiency is necessary selection of adequate ways of the analysis. Especially it is
important under conditions cardinal changes of schemes of management of a science, level of
financing and serious redistribution of personnel structure. It has occurred last years in many
Post-Soviet countries. Thus, the question of the control and regulation of development of
scientific directions to become rather actual.

It is known, that selection of adequate criteria of the estimation is necessary for monitoring of
a condition of various scientific directions. It is natural, if we consider a science as reception
innovation process knowledge it is necessary to track distribution and growth of number of
thematic scientific publications.

For the task in view decision namely to carry out monitoring of development of radio plant
biology in Georgia within the limits of an agrarian science us the known method of an estimation
of scientific publications on Key Word has been used. As selection keywords "plant" and
"radiation" (it is natural in various semantic editions), displayed in scientific editions for last ten
years have been used.

The analysis of distribution of the scientific publications, displaying researches with use
phytoradiobiological effects in conditionally chosen 10 sections is carried out.

The carried out analysis has shown following distribution on themes: ecology-24%, plant
growing-12 %, biotechnology-8 %, genetics and selection-11 %, protection of plants-6 %, plant
pharmacology of 5%, methodology of agrarian technologies and new methods-10 %, fruit and
wine growing-6%, silkworm breeding-4%, others-14%. Thus it is important, that in a
quantitative sense these publications exceed half (56%) all publications in agricultural radiology.

However causes certain alarm that last years, despite rather high level of applied
phytoradiobiological aspects, the quantity of publications on fundamental aspects of this
scientific discipline decreases. It, in turn, demands creation of new mechanisms of management
by development of a science with the assistance of regulating academic and state structures.
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THE BIOLOGICAL MODEL OF POSTRADIATION RESTORATION OF PLANTS
ON THE ORGANISMIC AND POPULATION LEVELS OF ORGANIZATION

N.L Ivanishvili, M.E. Gogebashvili
The Institute of Radiology and Ecology, Thilisi, Georgia
nazikoivanishvili@gmail.com

When studying postradiating restoration of plants, the question of working out of
biological models for testing of biosystems' reliability has become rather urgent. It is known
that each organization level of a live organism is characterized by certain mechanisms of
postradiating restoration at the formation of various radiobiological reactions.

For example, the basic processes at cellular, tissue and organism levels are reparation and
regeneration whereas at cenosis level the leading processes are often the forms of population
restoration. Besides, in spite of the fact that the population restoration at cenosis level is
continuously inked with restoration at the lower organization levels, at this level the specific
forms of restoration characterized for only this level are seen. It is natural that studying of the
mechanisms of response to the influence of damaging factors needs new methodological
approaches on various forms of population restoration with the use of adequate test systems. For
this purpose the species of duckweed was used by us. It was seen that this test-system is
characterized by the two levels of response to radiation influence. The first one - at a rather low
level of radiation influence (up to 50Gy) when decrease in intensity of leaf growth as well as in
colony formation was observed and the second one - at a high level of radiation influence (up to
200Gy) when a crushing of colonies took place and an increase in quantity of undeveloped plant
leaves was seen.

Thus, thanks to the step character of response of culture duckweed it becomes possible
to definite quantity indicators for the investigated populations, not only at the influence of
concrete physical and chemical factors but also at multifactorial influences that is often difficult
to be calculated. It can be concluded that at the first level of damage an increase of plant
resistance to unfavorable factors takes place that is due to the inhibition of growth processes.
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HUCCIIEJOBAHUE PAIUALTMOHHOI'O YITPOYHEHMUA
AJIIOMUHHUEBOI'O CIIVIABA

N.X. AdaykanbipoBa, T. Xaiimapos
Hnemumym Hoepnoii @usuxu Axademuu Hayx, Tawxenm, Y36exucman

izida@jinp.uz

VYbpTpa3ByKOBBIM ~ METOJOM  H3y4Y€Ha JAWMHAMHUKA PAJMALMOHHOTO  YIPOUYHEHHS
AIIOMUHHUEBOTO CIUIaBa U BIUSHUE HA €T0 YIPOYHEHHE BBEJICHHBIX B MATPUIy aFOMUHUEBOTO
cruiaBa ¢ 'K - pemrerkoit nucnepcHbIx vactuil. [lokazaHo, 4TO pachpeneicHue Mo 00beMy
JMCTIEPCHBIX YacTUI] M WX B3aUMOJICHCTBHE C paIUAMOHHBIMH Ae(PeKTaMu CTHMYIHPYIOT
pa3BUTHE IUIACTHYECKONW HEYCTOMYMBOCTM B MHUKPOMETPOBOM HHTEpBaJe MX pa3MepoB. Ha
OCHOBE TIOJYYEHHBIX B paboTe SKCIEPUMEHTAIBHBIX pPE3YJIbTAaTOB IPEANPHHATA IIOTBITKA
OOBSICHUTH HAONIONAEMYI0 3aBUCHMOCTb YIPOUHEHUS crutaa  CAB-1 ot pasmepa
MUKpPOYaCTHL U OT J03bl pagualyH, ONPEACNTUTh MPUPOAY PaTUALUOHHOTO YIPOUHEHUS
oOmyueHHoro marepuana. /s momydeHuss WHPOPMANUK O  PaTUAlMOHHOM YIIPOYHEHUH
Marepuana (Q'l) B JaHHOW paboTe OBLI HMCIOJB30BAH YIBTPA3BYKOBOH METOA HM3MEpEHHUS
BHYTPEHHETO TPEHMS, OOBIYHO WCHOJBb3yeMBbIi B KadecTBe Mepbl 1e(hOopMAaMOHHOTO
YIIPOYHEHUS MaTepuana. M3mepeHus: BHyTpeHHEro TpeHus amoMuHreBoro cijiaa CAB-1 no u
nocie 00JIy4eHHs MPOBOIUIINCH YIbTPa3BYKOBBIM PE30HAHCHBIM METOJIOM. B 3THX M3MepeHusix
HCTOJIb30BAINCH TUCKOBBIE 00pa3iel ¢ oTHOIIeHHeM Toymuabl (h) x muamerpy (d) h/d = 0,3,
COOCTBEHHBIC PE30HAHCHI M3TUOHBIX KOJIcOaHWU 00pa3IoB Jiexkanu B amarazone ot 20 qo 300
k[ y. UucneHHbie 3HAYCHUS PE30HAHCHBIX YacTOT PACCUUTHIBAIUCH 1O CIICAYIONIEH (hopMmyre:

f(m,n) = [ K(m,n)/d] (E/p)"?* , (1)
rre  K(m,n) — xospduument, E — momymp lOnra, p m h — IOTHOCTP W TONIIMHA
AIIOMUHUEBOTO cIulaBa. Pe3ymbTarel M3MepeHHMi MOKa3aid, YTO CPEIHUE 3HAYEHHUS MOMYIA
IOnra cmmaa CAB-1 u gucrtoro amoMuiHHs OJIM3KW. B KauecTBe OCHOBHOW pPE30HAHCHOMN
9acTOTHI JJISi BBIYHMCIICHUS HEOOXOAMMOTO Ui Hamield paboThl YIBTPa3ByKOBOTO MapameTpa
KCII0ab30BaHa yactora = 149 kly.

OGuydenne 06pasoB HAGOPOM TOTIOMEHHBIX 103 OT Hyis 10 10° pad mpoBoammi B y -
kanane ucrounuka °Co, UMEIOMEr0 MOIHOCT 10361 0T 10 10 500 paod/c. Temneparypa B y -
KaHaye coctasisiaa okoso 40 °C. 3HaueHne BHYTPEHHETO TPEHUS BBIYHCIISIOCH 110 (GOPMYIIE :

Q'=Af/f,, )

rne Af —nonymmpuHa PE30HAHCHOTO CIEKTpa, OTCUMTHIBACTCSA TPH aMIUTUTYIE CHUTHAia,
pasHoro 0,707 oT MaKCHMAJILHOTO 3HAYEHHS aMIDIUTY/BI, f, — 9aCTOTa PE30HAHCHOTO CIIEKTPa,
COOTBETCTBYIOIIasi MAaKCHUMAaJbHOW aMmIUMTyde. B JaHHOM 3KCIEpPUMEHTE HCIOJIb30BAIHMCh
ToHKHE (4,5 MM) 00pasibl JJisi TOTO, 4TOOBI CO37aTh NES(EKTHYIO CTPYKTYPY PABHOMEPHO IO
BCceMy 00BbeMy 00pasia, a 3aTeM HaOJIoJaTh 3aBUCSINEE OT BPEMEHU NOBEICHUE BHYTPEHHETO
TpeHHs, HAYMHAA C OTOH HAYAIBHOW KOHIIGHTPAlMH Je(pEeKTOB. DJIEMEHTHBI COCTaB H
MeTautorpa@uyeckuii aHaM3 HCCIEAyeMBIX OO0pa3loB MPOBOIWINCH Ha PEHTICHOBCKOM
mukpoananuzarope «Jeol » ISM 5910 IV-Japan. Pe3ymbraTsl MuKpoaHann3a NMOKa3aid, YTO
MPUMECHBIE YACTHIBI B HCXOTHOM 00pasiie pacnpeneieHsl 1Mo 00beMy CIUTaBa HEOTHOPOIHO U
CKaIUIMBAIOTCAd HEPAaBHOMEPHO C pPAa3IMYHBIMH pa3MepaMu. AHaINW3 MOJYy4CHHBIX J1030BBIX
3aBucuMocTeil BHyTpenHero tperms Q7(D) crmmaBa CAB-1 MOKa3hIBaeT, YTO HAKOIUICHHS
pazuanoOHHBIX Ne(EKTOB B MaTepHae CYIIECTBEHHBIM 00pa3oM 3aBHCHUT OT €r0 CTPYKTYpHI,
CBOMCTB IMCIOKAaLMK U MX B3aMMOAEHCTBUS Apyr ¢ apyrom. llpeanonaraercs, yto kpuBas @
/(D) B memoM nEMOHCTPHpYET TO, YTO OCHOBHOH BKIajA B YIPOYHEHHE CIUIABA  BHOCHT
AHOMAJIBHOE PacIbUICHUE TUCIIEPCHBIX YaCTUL, BHEIPEHHBIX B €I0 CTPYKTYPY.
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HNCCIEJOBAHUE OBPA3OBAHHUA HAHOCTPYKATYP B OBJIYYEHHOM vy —
KBAHTAMMU MOHOKPUCTAJIJIE KPEMHUSA YJIbTPA3ZBYKOBBIM METOJAOM

HN. X. AdaykaasipoBa, T. Xaiinapos, 0. H. Kapumos
Hnemumym Hoepnoti @usuxu Axademuu Hayx, Tawxenm, Y3b6exucman

izida@jinp.uz

[Mponeccer 0Opa3oBaHusT MHKPOJAEPEKTOB M HECTAOMIBHOCTH CTPYKTYPHI B pe3ylbTaTe
oOyyeHHss U neopMalui HEKOTOPBIX IMOJYMPOBOJHUKOBBIX MAaTepUANIOB H3YYECHBI B PsIC
HKCTIEPUMEHTAIBHBIX U TEOPETHUECKUX pabor. OgHAKO BOMPOCH M3MEHEHUS X MEXaHUIECKUX
CBOWCTB, HECTAaOMIbHOE TTOBEJCHHE HABEACHHBIX B HUX PaIUAIlMOHHBIX 1e(EKTOB, B YACTHOCTH
IUCTIOKALUI, UX YCTOWIMBOCTH MOCIE PEKPAICHUS O0IYICHHS MAJIO U3YdeHBI.

B nmanHoii pabore OblTa MpOCHEKEHa MYTEM HCIOJB30BAHUS aKyCTHUECKHMX METO/IOB
JMHAMUKA PaJMAllMOHHOTO HM3MEHEHHsI TaMMa-HHIYIHPOBAHHBIX HAaHOIC(PEKTOB HAa TNpUMEpeE
00JIy4€HHOTO MOHOKPHUCTAJUINYECKOTO KPEMHUSL.

VYcraHOBNeHO — cTamuiiHas ~— OUHAMUKa — 1e(QOPMANMOHHOTO  YIPOYHECHUS
00Jy4eHHOro Y — KBaHTamu (3Heprued ~ 1,27 k3B) MOHOKPHCTaJNIMYECKOrO KPEMHHUS B
HIUPOKUX Tpexaenax 103 (ot 10" mo 10° pao.) TyTeM HU3MEpEHHUsT BHYTPEHHErO TpEeHUs
YIBTPa3BYKOBBIM PE30HAHCHBIM MeTooM|[1].

Jlo3oBele 3aBHCHMOCTH Q7 XapakTepu3yloTCs TeM, YTO MO Mepe pocTa 03Bl Yy -
M3ydeHUs] KpeMHHsS HaOMI0JaeTcss CTaAWWHOCTh Mpolecca ehOpPMAIMOHHOTO YIPOYHEHUS
TUIACTHYECKOU nedopmanui Kpuctamwia. B pabore meradpHO paccMOTpeHa OJlHA M3 OCHOBHBIX
cranuii (1030BBIA MHTEPBAT 10° - 10° pao), xoraa Habmronaercs (OpMUPOBAHUE MPOTSHKEHHBIX
nedeKxToB, mpUBOsIIEe CHAYaTa K pocTy ynpyroctd (Q) i mIoTHOCTH meTes AUCIOKAIMi, a
3aTeM K UX CHUKCHHIO.

B xoxe skcmepuMeHTa OOHApYKEHO MOSBICHHWE MaKCHMyMa Ha J030BOW 3aBHCHMOCTH
BHYTPEHHETO TPCHHUS TPHU 10° pao B 00pasnax ¢ MIOTHOCTBIO IUCIOKaui 0oJee 10> e “us
JIO30BOM MHTEPBAIIE OT 10° mo 10° pao BO3HUKHOBEHHE CTPYKTYPHOH HECTaOMIBHOCTH,
BbI3BaHHOM 00pa3oBaHMEM M HAKOIUICHHMEM B KPUCTAJUIMYECKOH PEIETKE HApsIAYy C TOYEYHBIMU
nedexkraMu HaHOpa3MEPHBIX JUCIOKAITMOHHBIX MUKPOCTPYKTYD [2,3].

OTMedeHHas 71030Basi 3aBUCHMOCTH YIPYroro mnapaMmerpa oOpaboTaHHOTO KpHUCTaia
XapaKTepU3yeTcss IMOSBICHHEM MakcuMymoB Ha rpaduke Q'(D) mpm 10° pao, umo
CBHJICTEILCTBYET OO0 YBENMYEHUH YHCIa HAHOAE()EKTOB B IMPOLECCE TMOBBIMCHHUS O3B
W3ITy4eHUs BIUIOTh 40 JOCTHXECHHSI MAKCUMAJILHOTO 3HAYEHUSI.

B Toxe BpeMs, Ha BpeMeHHoi 3aBucuMoctr Q' (t) uepes 1,5-2 uaca nocie mpexparieHus
O0JlydeHHsI yCTaHOBJEH MAaKCHMyM, TIIOJOKEHHE KOTOPOTO 3aBHCUT OT JO3bI OOIydeHHS.
[Mpenmomaraem, dYro Takoe ToBeAeHHWEe (GyHKIHK Q'l(t) 00YCIIOBIIGHO ~HM3MEHEHHSIMH
JUCIIOKAIIMOHHBIX TIeTelb B niepsbie 1,5-2 uac, korna Q'l(t) BO3pacTeT B 2,5 pa3a OT HauaJbHOTO
710 nuKoBoro 3HaueHHWsa. OOHapyKeHHOE TIpU [albHEWIIeM pOCTE BPEMEHH BBIIEPIKKH
00/IydeHHBIX OOPasloOB KPEMHHS MOHOTOHHOE NajeHHue 3aBucHMOcTH Q'(t), Mo-BHIMMOMY,
CBSI3aHO C YMEHBIIEHHEM IUIOTHOCTH PaIHalMOHHBIX NE(PEKTOB, C Pa3BUTHEM IPOIIECCOB
AHHUTWIALAN JUCIOKALUH.

JlutepaTypsl:

1. B. M. bapanoB AkycTHueckue U3MEpEHHs B sAEpHON 3HEepreTuke. M. DHeproaroMusaar,
1990, 320.
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3.T.A. Mameirus. @TT 48, 651(2006)
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RADIATION-INDUCED OF A DIELECTRIC ABSORPTION
IN THE OXIDE ALUMINIUM

I.Kh. Abdukadyrova
Institute of Nuclear Physics Academy of Sciences, Tashkent, Uzbekistan

izida@inp.uz

According to experimental data of the electric parameter - dielectric loss tangent (tgd) at
300 Hz for the samples of oxide aluminum after irradiated to a dose 10 kGy at various
temperature (25-450 °C) was seen, that tg8(T) function in gamma-irradiated crystals changed
nonlinearly. Irradiation of the sample complicated the behavior in the low-temperature region,
whereby an intermediate stage above 150 °C appears with a peak at 250 °C.

A comparative analysis of the temperature dependence of losses in the two samples
showed that the tgd(T) function of the irradiated crystal lies above that of the initial crystal,
while temperatures the pattern is reversed. Thus, the temperature dependence of the tgd crystal
varies in a complicated manner. Apparently, the mechanism of dielectric losses in the two
regions is also different.

It is believed that the observed radiation-induced effect, whereby the dielectric absorption
appears in the region of elevated temperatures, is related most probably to the dielectric
polarization, in particular, to the relaxation polarization. In order to elucidate these factors,
consider the following.

The relaxation time t of the thermal ion polarization depends on the nature of substance
and on the temperature. Assume a single crystal insulator in which all atoms involved in the
thermal ion polarization possess the same activation energy and, accordingly, the same
relaxation time t,. Then, the exponential temperature dependence of t for the ion polarization
can be written as:

T =1 exp(E./xT) , (1)
T
where k is the Boltzmann constant, T is temperature, E, is the polarization activation energy.
Using formula (1), we obtain the following expression for the activation energy:

E,=In(t/ %% )kT (2)

Substituting the known values of constants and the parameters of dielectric absorption
determined for the samples studied and taking into account the maximum of losses at ® 7, =1,
we obtain the polarization activation energy E , = 0,76 eV.

An almost twofold increase in the electric field frequency virtually did not influence this
activation energy (which only slightly decreased). Thus, a sharp variation in the parameter
determining the alternating field acting upon the insulator particles did not result in a comparable
change in their binding.

A comparison of the above energy values shows that the polarization activation energy
E ;is to the change carrier activation energy E, determined from the temperature dependence of
the electric conductivity in the high-temperature region.

In addition, as is seen, this value coincides with the thermal ion activation energy in a
disordered insulator (0.77 e¢V). This fact is evidence for the hypothesis that the main contribution
to the observed effect is due to the polarization phenomena.
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RADIOECOLOGICAL RESEARCH IN AREAS OF TECHNICAL
ISSYK-KUL REGION

B.M. Djenbaev, B.K. Kaldybaev, T.E. Toktoeva, B.T. Zholboldiev
Biology and Soil institute of the National Academy Sciences of the Kyrgyz Republic,

Bishkek, Kyrgyzstan
bekmamat2002@mail.ru , kg.bek.bm@bk.ru

Geochemical conditions of the Issyk-Kul basin define it as natural uranium biogeochemical
provinces. An additional human impact creates areas with technologically enhanced background
radionuclides in areas previously existing mining and processing of uranium ore. Technogenic
uranium plot “Kaji-Sai” is located on the southern shore of Lake Issyk-Kul, in Ton district, 270
km from Bishkek. Mining Enterprise of the Ministry of Medium Machine building of the USSR
for processing uranium ore in operation from 1948 to 1969 year, later it was converted into
electrical plant. In the province of uranium oxide was removed not the traditional way, from the
ashes of brown uranium containing “Soguty” coal deposit. Coal mined in the local underground
mine; previously burned a passing generation of electricity, and then uranium oxide was
removed by acid leaching of ash. Scrap and industrial equipment were buried to form the
tailings, with a total uranium waste 400 thousand m’. Currently, tailings dyke and under the
influence of natural and anthropogenic influences are gradually destroyed.

Former mine “Kaji-Sai” exposed to erosion floods and mudflows, which lead to the
removal of radioactive materials on the surface. Exposure dose of background radiation in the
industrial area of 0,35 — 0,40 mkSv/h, the graves of uranium waste 2 - 3 mkSv/h, and in some
areas the destruction of the protective layer of the tailings radiation background increases to 13
mkSv/h. Analysis of the upper layer of soil samples (0-20 cm) tailings showed that the uranium
content varies between 3,2 - 9,2 x 10™* %, thorium 17,5 - 47,8 x 10™* %, radium 11, 0 - 31,4 x 10°
' %. The total alpha activity was 5040 Bq/kg, beta activity — 487,4 Bg/kg. In the isotopic
composition observed increased specific activity of the following radionuclides: **U - 851,6
Bg/kg, **°Ra - 3789,6 Bg/kg, *'*Pb - 2946,1 Bq/kg, *"*Bi - 2675,8 Bq/kg, *'°Pb - 3337,2 Bg/kg.
Although the tailings area enclosed reinforced concrete fence, you can access the local
population and livestock on its territory.

Percentage of uranium mowings wild plants from the territory of the tailings Artemisia
dracunculus, Artemisia fedthenkoana, Astragalus borodinii, Melilotus officinalis, Bromus
tectorum, Peganum harmala varies from 0,17 to 4,0 X 10 %, which is about 3 - 5 times higher
than that of uranium in the hay harvest wild plants (0,5 x 10°% - 0,84 x 10™* %) from other areas
Issyk-Kul region. In the roots of plants total alpha activity was 67,0 + 5,6 Bg/kg, beta activity
13,75 + 1,4 Bg/kg in the aboveground plant parts of alpha activity was 49,0 + 3,8 Bq/kg, beta
activity - 12,50 + 0,96 Bq/ kg, that is the root system of the radionuclides accumulate more than
the aboveground parts of plants. Radionuclide content in total body weight small rodents
Meriones tamariscinus, Mus musculus inhabiting the tailings, combining from neighborhoods
technologically uranium site “Kaji-Sai” 1,5 — 2,0 times higher than that of animals with non-
contaminated areas Issyk-Kul region.

Biological response of living organisms on the geochemical conditions of the environment
is manifested in the high places of the radionuclide content in their environment. Morphological
changes of wild plants in the form of a different number of petals, flowers or infertility and
sterility of pollen grains. For the representatives of some plant species (Artemisia dracunculus,
Peganum harmala), as well as small rodents inhabiting the tailings (Microtus arvalis, Mus
musculus), a raised level of cytogenetic abnormalities, which indicates the accumulation of
radionuclides by living organisms.
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AZORBAYCANDA NUVO ENERJISINDON iSTIFADO ETMOKLO BOZi EKOLOJI
PROBLEMLORIN HOLLI

N.M. Masimov, M.S. Muradova, A.S. 9liyeva
Azarbaycan Doviat Pedoqoji Universiteti, Baki, Azorbaycan
masimovnazim@mail.ru

XXI osirdomiixtolif sobablordon ekoloji durum xeyli korlanmig, diinyada karbohidrogen
ehtiyatinin tiilkonmosi vo enerjiyo tolobatin artmasi ilo nuvo enerjisindon Respublikamizda
istifado edilmosini giindomo goatirir.

Niiva enerjisindo istifado bir ¢ox inkigaf etmis Olkolordo hoyata kegirilir. Niiva enerjisindon

istifado zamani yeni texnologiyadan istifado etmokls tohliikosizlik todbirlori goriilmalidir.
Elm vo texnikanin siiratlo inkigaf etdiyi XXI asrdo yasayiriq. Bu inkisaf bogariyyat garsisinda
holli miimkiin olmayan problemlarin hall olunmasi genis imkanlar a¢ir.Bagariyyat bu yiizillikdo
hall olunacaq problemlarin halli qarsisinda aciz qalmir. Son illords enerji istehsal siiratls inkisaf
edir. Respublikamizda enerji istehsalinda istilik enerji stansiyalarinin payr 70 faizdir. Niivo
energetikasinin miigayiso edilmoyon bir ¢ox fistiinliiklori vardir.Atom niivolorinds enerjinin
yiiksok konsentrasiyasi niivo yanacaginin {izvi vo kimyovi yanacaqla miiqayisads kicik hacimli
edir. Enerji istehsalinda niivo enerjisinin hacmini artirmaqla milyon tonlarla yanacaga qonast
etmok olar. Niivo enejisindon istifado etdikdo nilive yanacaginin yanmasi zamani miitloq
tizvilogdirilmali olan radioaktiv mohsullar yaranir.

Umumiyyotlo radioaktiv siialanmanin canli orqanizimo monfi tosiri iki miihiim amildon
ibaratdir-1.0rqanizims ionlasdirict tasirin verdiyi stianin miqdarindan 2.Canlinin kiitlssindon
Radioaktiv giialar icorisindo qamma sgiialar1 on boyiik niifuzetmo qabiliyyatino malikdir.Onun
qarsisi cox qalin qurgusun va ya beton divar ortiiklori vasitasilo alina bilar.

Insanm ¢ox qisa miiddotdo aldign 10 qrey siialanma dozasi insan {i¢iin dliimciil olur.
Radioaktiv fon otraf miihito daha ¢ox zorar vurur. Noticads bir ¢ox sagalmaz siia xostoliklori
yaradir. Ona goro do niivo enerjisindin istifado edorkon ekoloji tohsil vo torbiys masalasing
diggat yetirmali, otraf miihitlo ekoloji davranig madoniyyati asilanmalidir.

IOdabiyyat:

1. Rafiq Yohyayev ""Niive fizikas1 vo energetika' Baki, Azornogir 1984
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ADVANTAGES OF BEING A NUCLEAR STATE
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Despite of some progress in the field of nuclear non-proliferation regime at the end of the
last century, de-facto nuclear countries, and the issues such as Iran’s uranium enrichment
activities, the nuclear program of the North Korea proves the regime is in deep crisis. Besides, as
a result of rapid scientific and technological development the number of enterprises processing
raw material is increasing, the import of materials containing uranium and plutonium is
becoming easier and reserves and facilities are widely spread in “the black market”. Unimpeded
access to the information and scientific literature on production of nuclear weapons becomes
available, organization and purposeful participation in the events related to the nuclear
technology increase, the fact of involvement of scholars and engineers from the developed
countries is observed. The growth of nuclear reactors amount with the purpose of energy supply
increase the demand for enriched uranium and plutonium, and this hampers the protection these
substances. Furthermore, the existence of local natural reserves, the state attention to the staff
training able to create nuclear weapons, the staff aware of the work with radioactive substances,
the programs considering military preparation on the application of nuclear weapons and so on
problems directly threaten the non-proliferation regime. Despite the concern on non-proliferation
of nuclear weapons expressed by many scholars and officials, the interest and attempts of states
in becoming “nuclear states” always increase. These interests are stipulated by objective and
subjective reasons.

Firstly it should be mentioned that the official nuclear powers do not intend to totally
withdraw from this weapon. From the point of indefinite development perspectives of
geopolitical condition, the nuclear weapon turns to be one of the main elements in the national
security maintenance of the states. The rivalry among the official nuclear states, with the impact
of geopolitical and geo-economic factors, influencing their activity in the nuclear field brings the
disarmament problem to the agenda. The strategic interests result with the application of double
standards in the nuclear sphere. Moreover, no one guarantees non-use of this weapon by the
nuclear states during any conflict. The probability of nuclear weapon utilization always remains
in the national security ensuring of the USA, Russia or Chine. One of the objective reasons that
should be emphasized is the great number of nuclear powers. The universality principle of the
“Nuclear non-proliferation treaty” is violated as some states did not join it. In addition, the rapid
development of science and technology required to obtain nuclear weapons eliminates the
technical difficulties. According to some researchers about 40 countries possess the necessary
material for producing nuclear weapons. (1,p.14). Due to the subjective reasons the national and
strategic interests should be considered on rising geo-political background. Thus, giving the
status of “nuclear center” to the states the nuclear weapon allows them to pursue independent
policy. To obtain the nuclear weapon means to stand against the great powers, to posses the
equal rights with them in this direction. On the other hand, this weapon is considered as the
means of pressure on the weak states. As a result, the public opinion is tried to be formed on the
base of the current geo-political conditions. Although the consequences is emerged from the
influence of the objective and subjective factors, the strategic stability is reduced by the spread
of nuclear weapons.

References:
1. Annual Report 2007, Nuclear Threat Initiative. p.64, www.nti.org

148



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

CONTENTS

PLENARY REPORTS
Summary of scientific works conducted in Azerbaijan in the direction of peaceful use of nuclear
energy
L N W 1 5 13T )t 11

Role of radiation processing in technological development of the world
Andrzej G. Chmielewski, Anthony J. BerejKa........ccccoviicneinsssncssnnicssancscncsssescsssessnsossessssanss 17

Development of cooperation of the CIS member states in the peaceful use of atomic energy
Y. A SODOLEV...uuieieentietinenentesentenessessese s sessasssasssssassssssssssssssessasssasessnsssassasssnessassane 19

SECTION I Peaceful use of nuclear energy

Tobii radioniklidlor, materiallar vo onlarin istifads perspektivlori
A.A. Qaribov, R.N. Mehdiyeva, M.N. Mirzoyev, Z.A. MoNSIMOV......cccceceessaeisesnscssssssnsesssonse 23

New generation of alpha and gamma detectors
A. Garibov, Z. Sadygov, R. Madatov, R. Mehdiyeva, E. Guliyev, F. Ahmadov,
G. Ahmadov, S. Tiutiunnikov, V. Shvetsov, V. Zhezher, Yu.Kopach........c.ccccevueerrcrcesuercens 34

Impact of y-rays on the thermoelectric driving force of 75,51 ,.,Se monocrystals
T.A. Jafarov, A.A. Garibov, M.1. Murguzov, Sh.S. Ismayilov, J.I. Huseynov.........ccc.cesuve. 35

Roentgendosimetric parameters of CdGa,S4 <Cu> single crystals
S.N. Mustafaeva, M.M. Asadov, D.T. GUSEINOV.......cccceeiirnneeeieeeirrneereeeecsnnnneeceecnnne 36

Cdi-x Mn,Te semiconductor radiation detectors for medical applications
M.A.Mehrabova, H.R.Nuriyev, T.H Ismailov, RN.Hasanli..........ccccoceiviiiiiiiniiinnen. 37

New approach for preparation of diluted magnetic semiconductor nanocrystals
T. H.Ismailov, M. A. Mehrabova, E.H.ISmailov ......ccccoiiiiiiiiniiiiiiiiiiniiiiieiiiiensconn 38

The influence of y-radiation on electrical conductivity of thin epitaxial films of Pb;.xMnxSe
R.S. Madatov, I.R. Nuriyev, Sh.S. Ismayilov, R.M. Mamishova...........cccccceveiniennen. 39

Yiiksok aktivlikli dairavi monba ligiin alfa detektorun effektivliyinin hesablanmasi
V.I. Hiiseynov, C.9. Nagiyev, E.Q. Quliyev, N.A. Hiiseynov, M.N. Mirzayev,
NLAL NOVIUZOV..uueeneiiunisnissnissnicsuncsncssnessessssnessnsssesssessssssssssssssssesssssssess ssssssssssssssssssssesssssessessssssss 40

Theory of fluctuations in magnetic alloys
T.M. Panakhov, V.I. Akhmedov, N.T. Panakhov, D.M. Gafarova........c..ccccoceeviiannnnne. 41

149



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

Superionic conductivity and switching with memory in y — irradiated TlInSe; crystals
R.M. Sardarly, O.A. Samedov, N.A. Alieva, A.P. Abdullayev, F.T. Salmanov,
TB. TAGIYEV.cciiceiiesniessasissrnsssssisssssessssssessssssssssssssssssssssss sossssssssssssssasssssssssss sossssssssssssssassnsssssssssos 42

Influence of gamma irradiation on dielectric properties of TlInS,<Sm>
0O.A.Samedov, L.Sh. Dadashov, S.F. Samedov, Y.Q. Nurullaev, E.Z. Aliev,
VLML, S@YIUOV.c.cosuuicesseesssrissssmsssnnssssssssssssssssssssssssssssssssssssasssosssssas sossssssssns sossssssssas sossasssssssssns sosssss 43

Si+H,0 sisteminds gedon radiasiya-termiki proseslor
Y.D. Coforov, M.R. Hosonova, S. M. OliyeV.....cccceerrsrcssviccsamsscnssssesssssesssansssssssssasssssssssossnsosses 44

Electric properties OF y — irradiated TlInTe, crystals
R.M. Sardarly, O.A. Samedov, R.Sh. Agayeva, A.P. Abdullayev, F.T. Salmanov,
ST L 1 1 1 1< 45

Influence of thermoradiation treatment on the state of the impurity — defective compositions in
the doped silicon

Sh.M. Makhkamov, M. Karimov, N.A. Tursunov, A.R. Sattiev, M.N. Erdonov,

Kh. M. Kholmedov, Sh.A. MUININOVA.....ccieeereeeeeeeerrneeeeeeeesssnnscccecsssnsnscccccannns 46

Influence of temperature on roentgen conductivity of GaSiSe;x (0<X<1) single crystals doped by
ytterbium

E.M. Kerimova, N.Z. Gasanov, A.Z. Abasova, S.S. Abdinbekov, G.M. Akhmedova,

VLW CQIVZ:1 11 T:1 110 TN 47

Roentgenampere and photoelectric parameters of TlIn;.<SbySe, single crystals
E.M. Kerimova, S.N. Mustafaeva, S.G. Jafarova, A.l. Jabbarov, P.H. Ismailova,
H.Sh. Velibekov, K.M. SalmMANOVA......cccciieeeeeeirrneeeeeeeessnneeececssssnsssccccssssassssccannnns 48

AL»Oj3 nano hissacik sistemindo y-siialarin tosiri
H.M. Mahmudov, V.K. Karimov, X.Y. Nasirova, Z.Z. Xalilov, S.9. Hasonova,
X.S. Axundova, S.Z. MUSAYeVa...c.ccceesreersssnssssrsssssesssssses cessessrrssssnssnsssnsanes 49

Photolytic decomposition of hydrogen sulfide in the gas mixtures and formation of molecular
hydrogen
S.A. Huseynova, H.M. Mahmudov, LI. Mustafayev........cccceeue.. . .51

Impact of y-radiation on some kinetic effects in the alloys of Er.Sn;..Se systems
J.1. Huseynov, Sh.S. Ismayilov, R.F. Mammadova, T.A. Jafarov, O.M. Hasanov............ 52

UccnenoBanust IOBEPXHOCTH W MPUIOBEPXHOCTHBIX CJIOEB CIOUCTHIX KpuctaiwioB GaS, GaSe,
GaTe meroioM pe3epdhopA0BCKOTO 00PATHOTO PACCESTHUS
P.C. MaparoBs, T.b. Tarues, H0.M. MyctadaeB, @.I1. ADACOB ......ccceeeveeeceerenerenersancae .53

®opMupoBaHre HAHOCTPYKTYPHPOBAHHBIX OKCHIOB AIMOMUHHS Ha cucteMe crekio- ITO-Ti-Al
HI.O. OmunoB, X.JI. :xamuiaoa, A.A. Pagxadnu, I'.X. Mamenosa, U.U. I'ypbanos,
DL L N I A 7 (- T 54



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

Z[eﬁCTBHe raMma-u3jIydCHus Ha BJ'ICKTpO(bI/ISI/ILIeCKI/Ie CBOMCTBA OIIOKCHAHBIX KOMITO3HUIIMOHHBIX
MaTepHalioB
MLH. BaAPAMOB...utiitiiiniiiniiinieinreisesieessssestosssosssossssssssssssssssssssssssssssosssssnsssss 56

Influence of heat and radiation to the aging of elastomer materials based on mix bnr with PVC
S.M. Mammadli, S.A.Rzayeva, A.A. Garibov, T.F. Gojayeva, O.H. Akperov, E.O. Akperov,
O,V ASKEIOV..uueenriceieiieiininnnnnnenessesisssanssnsisssssssssssssssssssnsssssssssssssssssssssssssssassssssssssasssssssssasssass 58

Study of nature of cross-linking formed by radiation-chemical structuring of filled BNR —
S.M. Mammadli, S.A. Rzayeva, A.A. Garibov, T.F. Gojayeva, A.l. Azadaliyev,
AK. Salehov, J.S. MaAMMAUOV......eeeeeeeeeeerrrrssnreeecsersasansaseesecsessassasassessesssssssssasassssssssassasasasasess 59

About radiation-chemical interaction between disulfide chloride aromatic compounds with
unsaturated elastomers

S.A. Rzayeva, N.M. Hajiyeva, T.F. Gojayeva, S.Z. Malikova, S.M. Mammadli,
ALA. Garibov, A. M. ALESKeIOV......ueeieiiineeeeeeeeeesnneeeeecesssnnssscecssssnsssscccensnnnssns 60

Polimer-TiO,, polimer-Al,O3; kompozitlarinds perkolyasiya haddinin tadqiqi
N.S. Oliyev, A.A. NobiyeV......cecureereresesrncssonssssassssnssssssssens cesneessneesnnaenes 61

Bmmsaue Genoro cBera Ha dIEKTpUYECKUe cBOCTBAa B MOHOKpHUcTamiax T1GaSe,
X.M. Anues, A.A. UcmanioB, H.Jl. Axmenzane, M.M. HHIUPHHOB......ccevvveieinieiniennnenns 62

Influence of y-irradiation on electrical properties of TIGaSe, single crystal
A.A. Ismailov, F.I. Seyidov, A.A. ISMAailoV......ccciiiiiiiniiiniiiiiiiiiiiieiiieiiieiiseiocessessoos 63

Terahrtz waves on the super-structures of A"BMCY, crystals expose to y-radiation
A.Z. Badalov, T.N. MUuSazaden......ccciiineeiiiiiiinneeieeeiienceeeeeersnnnceccccsssnnssscccannnns 64

SECTION II Nuclear physics

CCBA expression for the two-nucleon reactions
S.G. Abdulvahabova, L.G. Afandiyeva, R A. Ahmedov.......cc.ceeiviniiiniiiniiiniiinecinecinne 67

Vibrational states as a representations of a SU(6) group
S.G. Abdulvahabova, N.Sh. Barkhalova, T.O. Bayramova.........cc.cccevvenieiniiinicinccinnnns 68

Polarization effects of non- relativistic radiation in the nuclear field
LM. Najafov, MLR. RajaboV ....cccvviuiiiiiiiiiiiiiiiiiiniiieioiniciersiecsesssstssssssssosssosnssns 69

Nuclear processes excess heave elements in the MCP-stars
V.M. Khalilov, S.H. ALIYEV....ciuiiiiiiiiiiieiiieiiiieiiieiosatossiosssossssssssssssssssssssssssssssones 70

Nuclear reactions in the interiors of the stars
I TR & TR N 1 R 71

151



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

A" — resonance production in multi-nucleon 7z~ °C interactions at the momentum of 40GeV/c
Y.H. Huseynaliyev, A.B. Rustamova, L.Y. Huseynaliyeva.......cccccccceeeereserisrsscsseccseccsncnens 72

A -hyperon polarization in semi-inclusive reactions v, (v, )N = p~ (4" INX -
S.K. Abdullayev, M.Sh. GOJAYEV ...uciiuriiriiieiiinioinioiaressscssessssssssssssosssosssssnssssssas 73

A -hyperon polarization in semi-inclusive reactions p™ (4" )N = v (v, IANX -
S.K. Abdullayev, M.Sh. GOJAYEV....ceeeiiieiiieiieinieinieiariisecseessssssssssssssssosssosssosnsonss 74

SECTION III Nuclear and radiation safety

BuoTtecTrpoBaHre W OWMOWHIUKAIUS KaK OCHOBHOM CIOCOO OHOJOTHYECKOr0 MOHHUTOPHHTA
COCTOSTHUS OKPYXKAIOIICH CPEJIb
1 T G U 7% Vi 111 111 T 77

Hosslie copra TpuTHKane ceippeBasi 6a3a paaruonpOTEKTOPHBIX U aHTUMYTar€HHBIX BEIIECTB
HoP. P3ACB «uuuuunnneneneeeeeeeeeeeeeceeeeeeeecsecceseesessessessessassessessessssssssassasssssssssns 78

The study of the biochemical properties of Nigella sativa L. and their use as radiation protectors
N.R. Rzayev , N.T. Guliyev , T.L. Kiseleva , L.A. Pavlova , N.S. Bereza...................... 79

Saffron extracts effect on processes in brain structures under exposure to x-ray irradiation of
medium dose
LA RZA@VA..nncneceeictcrnecntesessaesinsesssesessessnssanssessssssssssssssssssssssssssssssasssssssassssssssassasssnessessase 82

Bmusaue atmocdepHbIX 3arps3HHTENCH Ha HEKOTOPBIX BUABI pacTyme B MapaaksHCKOM
Henapapun
I'.I'. Acanos, A.Il. 3amanoBa, U.b. Mupmxanamibl, P.P. DpIHAUEBA...ccvvvvviiiniiinninnnns 83

Impact of radioactive pollution on paramagnetic centers of soil - plant systems
A.N. Nasibova, U.M. Qasimov, L.Y. Fridunbekov, R.I. Khalilov.........c.cccccceiiiiaiinnas 84

Change of slope of s-component of the solar radio emission - as a harbinger of the powerful solar
flares
Sh. Sh. GUSEYNOV c.uueiiniiiiniiiniiiniiinieiereisessstssstosssosssossssssssssssssssssssssssssssosssssnses 85

Study of S-component of the solar radio emission and short-term quantitative prediction of
powerful solar flares
Sh. Sh. Guseynov, L.G. GaKhramanov.........cccvveiiiiiiieiiieiiiniiinioinioiarssnscsssssnscsnssssns 86

Health effects of radiation damage
K. Gasimova, F. AZIizova, K. MERAI@VA........cccccerreeeeereerececrscsnrereerecscssaseasaseesesssssasansassesessssses 87

HccnenoBanue BIUSIHUS HOHU3UPYIOIMIETO M3Jy4CHUS HA aHTHOKCHIAHTHYIO CHCTEMY 3alllMThI
Alhagi Pseudalhagi (BIEB.)

J.C. I:xxadapos, I'.A. I'op:xaesa, A.K. Ixapapasl, Ix.P. Opynxesa, I'. I'. babdaes...... 88

152



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

The impact of radioactive pollution to the growth and development of Artemisia Fragrans Willd.
seedlings
J.R. Orujova, E.S. Jafarov, V.S. FArzaliyeV.......ceciieinceissesissancessesssssssssossssssssssssssssssss 90

SECTION IV Radioecology

Qrunt vo lay sularindan radium izotoplarinin selektiv sorbsiyasi ii¢lin sorbentlorin sintezi vo
onlarin sorbsiya xassalorinin todqiqi
C.O. Nagiyev, A.A. QOriDOV...uiiiecincrncnrcrissenissnisssssssssisssssisssssssssssssssssssasssssssssssssssssssses 93

OntumansHbIi 00beM BRIOOPKH MPHU3HAKOB [T KJIacCU(PUKAIIMH PATUAIIMOHHO U
HedTesarps3HeHHbIX 10 UB'
M.II.ba6aeB, C.M. UCKEeHAEPOB, P.A.ATACB....ccevviriiiniiiniciniiinicieesiescssessnssocnsosssnns 96

Application of cleaning or fresh-water reservoirs in agriculture and importance of study of its
radiological parameters
P.B. Zamanov, R.A. Pashayev, R.A. AZAYeV.....cciviuiiiniiiniiiniiinicierinaissessssrocnsonnson 97

Studying of the radon risk in Azerbaijan
Ch.S. Aliev, R.J. Bagirli, A.R. Alieva, F.F. Velieva..........ccccoiiiiiiiiiiiiiniiiiciieiinnnnnnns 98

Influential factors of the radiation phone in Azerbaijan
A.P. Zamanova., L.B. Mircalalli., R R Afandiyeva........c.ccoveeiiiiiiiiiiiiiiiniiiniiinionaienns 99

[MpumeHeHHE MeTO1a IBYMEPHOTO PErPECCHOHHOTO aHaM3a K mapamMeTpaM paauaroHHON
OYHUCTKHU CTOYHBIX BOJ
ML.A. Kyp0aHOB, A.IL. 3aMAHOBA.....coeviiieiieiiniiiniiiniotarosssosssssnscsssssssssnssssnsonns 100

Effect of acute gamma radiation and protective action of different concentrations of extracts of
Safora Japonica and Hypéricum Perfordatum on the life of aboriginal earthworms of absheron
A.S. Suleymanova, A.A. Garibov, P.A. Samedov, ML.F. Farajov.......c.cccoccvvveiiininnne. 101

Radiochemical analysis of military nuclear facilities
A.A. Bayramov, S.M. BayramoOva.......cceiveeiiiuiiniiinicineiisecsssssssssssssssssosasosnsons 102

Paper chromatography for determination of radioactive leach ability from yttrium microspheres
produced by boiled egg modeling
A.A. Garibov, T.N. Agayev, M.R. Ghahramani .........cccccoiiiiiiiiiiiiiiiiiiiiiiiiinenne. 103

Radiation — heterogeneous processes in the system RaSiO;+H,O
T. Agaev, A.A. Garibov, Z.A. Mansmov, G.T. IMAN0VA......c..cccerecnrerisssasisssnsscsseosessasssossoses 105

Some man-made and natural radionuclides in the bottom sediments of the Caspian Sea
F.Y. Humbatov, M.M. Ahmadov, B.A. Suleymanov,V.S. Balayev.........ccceeerresuericsancscsnicsaanes 106

Humin —based complexes and study of their biological activity under irradiation
Z.H. Muslimova, M.F. Faracov, I.D. Ahmedov, A.S. Suleymanova, A.S. Abdullayeyv........ 107

153



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

Radioecological estimation of biotops in the territory of Imishli region of Azerbaijan Republic
S.R. Khudaverdiyeva, M.A. Abdullayev, I.LB.Asadova........cccoeevviuiiiniiiniiinicineiinncnnn 108

SECTION V Application of nuclear and radiation technologies and
methods

Termik vo radiyasiya—termik emalin mosamsli uranil-silikat niimunslorinin elektrik
kegiriciliyina tosirinin tadqiqi
ML.N. Mirzayev, A.A. Qoribov, R.IN. Mehdiyeva........cccecvcsinseniceseescsracssnssssasssssssscsassssssesse 111

Optimization of radiation monitoring methods of environment
M.D. BondarkoV....cccoueiiuiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieiitietitiicieiaetetaciecatiacssacnanas 112

General principles for selection of chemical process for its conducting under nuclear reactor
irradiation
MLA. GUIDANOV..c.uiiiiiiiiiiiiiiieiiiiiiiiieiieieitieteiaeieiaeietaeiasassassssassasassasnssnsnnnne 113

Electron-irradiation influence on luminescence anisotropy of GaSe crystals
NV MERAIY@V.cuuiiirrneissenicessnsseseossonsessasssssssssssssssssossasssssssssssssssssssssassssssssssnssssssssssasssssssssssssssass 114

GE detektoru ii¢ilin fotopik eftektivliyinin Geant vasitasilo simulyasiyast
Elmaddin Quliyev, Calal Nagiyev, Nazim HiUSEYNOV......cceeiverveisensenssnesseensnecsnncsncsnesnnenens 115

Antiproton siia ilo kvant xromodinamikasinin tadqiqi
EIModdin QUILYEV....ccuiecrreeiisrninsniceseosesseossnssssasssssssssssssssssssssssssssssssssssasssssasosssssssssssssssssssssssss 116

BXT elektromaqnit kalorimeter {i¢iin yeni tip detektor oxunusu
EIModdin QUILYEV....covieeiiiessaeiscnicesissssseossonsessasssssssssssssossossssssssssssssssssssssssasssssssssssssssssossassssses 117

9J'I€KTpeTHBIe CBOIiCcTBa paaraOHHO-CIHUTOTO CBEPXBBICOKOMOJICKYIAPHOTO IMOJIMOTUIICHA
H.A. BesqineB, A.M. MareppaMoB, T.C. MeXTHEBA.....c.cccocerruerrurrsresserssencssncssnssssncssnsssesssnsens 118

Brmsaue y-001ydeHns Ha KOHIIEHTPAIMOHHbBIE 3aBUCHMOCTH JIICKTPUIECKAX CBOMCTB
komno3utoB [I(BA®-Ted3)-Si
A.M. Mareppamos, B.I'.Huxogabckuii, P.H. Mexauea, U.M. HypyeB........cceceeeueeee. 119

Bo3zgeiictBue y- 00mydeHUs Ha SIEKTPUIECKIE CBOMCTBA HAHOKOMIIO3UTOB
M.A. Hypues, A.M. Mareppamos, A.A. lllykiopoBa, X.A. CaibITOB........cceeeerveerseecsencsenees 120

Production and investigation about nano structures and optical properties of ZNS/ AG/Glass
multi layer
Ch. Mohammadi, H. KangarloU.......ccccoiiiiuiiiiiiieiiieiiiaioiaioeniosarossscsasssssccsnses 121

Nano structural and optical properties of four phases multi layer ZnS/Ti0,/Glass
H. Sajadi, H. KangarloU........ccoceiiiiiiiiiiiiiiiiiiiiiiiieiaieiieieciesisssssssssssssons 122

Effect of radiation — tehrmal and tehrmal treatment on morphology of electrolyses Ni-P layer
A.A. Garibov, T.N. Agayev., M.Y. Hashemi, U.M. Gasumova..........cccceevveiierinrinnnnn 123

154



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

Growth of semi-insulating INP through nuclear doping6
MLI. Aliyev, Sh.Sh. Rashidova, M.A. Hyseynli.......ccccovveiiiiiieiiiniiiniiiniicniciaicenienns 124

Synthetic oil from natural bitumens — an alternative power source
L.Y. Cabbarova, Z.0. Nabizade, L.I. Mustafayev......c.ccccecvveeiiiniiinicinicineciesinncnnnss 125

Hidrogenin PXB-li yaglarin fotokimyavi xlorsuzlagma prosesina tasiri
M.A. Qurbanov, Z.I. iskandorova, S.M. Safiyeva, E.T. Abdullayev, 8.9. Cavansirova....127

Polixlorbifenilli (pxb) transformator yaglarinin radiasion xlorsuzlasdirilma prosesino miixtolif
kimyavi agentlorin tosiri
M.9. Qurbanov, 9.H. Qurbanov, 9.9. Cavansirova, S.H. 9liyeva.........cceceeereesscrecssnrssen 128

Fenolun suda duru mohlulunun radioliz prosesino metanolun tosiri
E.T. Abdullayev, M.O. Qurbanov, U.A. QUILYEVA......c.cccerveercrrecsserisssasisssssscssesssssesssossessassones 129

Influence of the ionizing radiation on bituminous oil
S. Aliyeva-Chichek, N. Guliyeva, S. Aliyev, S. Ahmedbekova, N. Ibadov..................... 130

Alternativ enerji monbalorindon istifado mosalosinda hidrogen enrgetikasinin rolu
A.M. Hasimov, Q.M. SAIAIMOV ....eeeicercniicnssniecsssnnescsssssescssssssscssssssssssssssssssssssssssssssssssssssssssasanes 131

Extended periodic table of the chemical elements
ASKEr AL ADIY@V...uuiiiuiiiniiiuiiiniiieiieiiieiieeisestosasosstosasosessosasssssosssssnssssssssssses 134

CI/IHTGS OTHJICHA U allCTUJICHA ITYTEM OKHCIUTENBHON KOHACHCAIIUN MCTAaHA
A.M. Anues, ®.B. Anues, K.. MaTtuen, Y.A.MamenoBa, SI.b. CanaeB, ®.A. Araes....... 136

Uccnenoranvie KaTamUTHYECKOW aKTHBHOCTH MOAUMDUIIMPOBAHHBIX I[COJTUTOB B PEAKITIH
OKHCIMTEIIFHOTO IETHAPHUPOBAHUS ITUKIIOTEKCaHa

AM. Anues, 3.A. llla6anoBa, Y.M. Hag:xkad-Kyanes, C.M. Mexxuaona, I'.A. Anu3zaje,
A.A. CapbIIKAHOB, A.M. AXMEOB..ccosureeseesssrnssssesssssssssssssssssssns ..137

Radiation heterogeneous processes in the system nano-ZrO, + H,O
T.N. Agayev, G.T. Imanova, A.M. Alesgerov, A.A. Rzayev.......ccccccevveiieiinriniinennnnns 138

SECTION VI Acquire and use of nuclear knowledge

Significance of monitoring of the phytoradiobiological researches for development of
agrarian radiology in Georgia
M.E. Gogebashvili, N.L. Ivanishvili.........ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniciieciecinee 141

The biological model of postradiation restoration of plants on the organismic and population
levels of organization
N.L Ivanishvili, MLE. Gogebashvili.........cccccoiiiiiiiiiiiiiiniiiiiiiiiiiiiiiieiiieiiceioiaioeniens 142

Hccnenosanne pairalliOHHOIO YIIPOYHEHHS aFOMUHHUEBOTO CILIABa
155



THE V INTERNATIONAL CONFERENCE "PERSPECTIVES OF PEACEFUL USE OF NUCLEAR ENERGY"
November 21-23, 2012 Baku, Azerbaijan

N.X. AGaykaabIpoBa, T. XalAaAPOB....cveeiiieiiiieiaiiiiiieiietiessssatosssosasssssssssssssssnns 143

HccnenoBanne 00pazoBaHus HAHOCTPYKATyp B 00IYdEHHOM Y — KBAHTaMU MOHOKPHCTAILIE
KpEMHHUS yIbTPAa3BYKOBBIM METOAOM

N. X. AdaykaasipoBa, T. XaiinapoB, FO. H. KapuMOB.......c.ccvviviiiniiiniiinicinecinnens 144
Radiation-induced of a dielectric absorption in the oxide aluminium

LEKh. ADAUKAAYIOVA..ccuiiiuiiiiiiieiiieiiieiiiaiotiosursssrssssssssssessssssosssosasssssssssssssssnsss 145
Radioecological research in areas of technical Issyk-Kul region

B.M. Djenbaev, B.K. Kaldybaev, T.E. Toktoeva, B.T. Zholboldiev........................ 146
Azorbaycanda niive enerjisindan istifads etmokls bazi ekoloji problemlorin halli

N.M. Masimiv, M.S. Muradova, A.S. OliyeVa.......coueienemcsssiccsnicssssncsssssssssisssasssssssssssssssnsess 147
Advantages of being a nuclear state

She AMMAAOVA....cuiiiiiiiiiiiiiiiiiiiiiiiiiiirir ittt it etaetetaeesasiasaseasaanans 148
CONTENTS ittt e st sasts s sanss s sanssnssnssansas 149

156



