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MIRKAZIM MIiRMEHDI OGLU MOLIKZADO VO AZORBAYCANDA RADIASIYA
KIMYASININ INKiSAFI

Azorbaycanda Radiasiya kimyasi elminin banisi, boylik alim-pedaqoq, yiiksok elmi-
togkilatgiliq qabiliyyati ilo segilon ziyali bir insan kimi elm tariximizo daxil olmus Mirkazim
Mirmehdi oglu Malikzadonin anadan olmasindan yiiz il kegir. O, Azarbaycan elm tarixindo hom
elmi-pedaqoji vo toskilat¢iliq foaliyyati, hom do soxsi niimunosi ilo dorin izlor buraxmis vo
Radiasiya kimyasi1 sahasindo boyiik bir moktob yaratmisdir.

M.Maslikzads 1910-cu il may ayinin 10-da Baki soharinds sair ailosinds anadan olmusdur.
Azorbaycan Sonaye Institutunun Texnologiya fakiiltosini bitirmis, fiziki-kimya {izro namizadlik
dissertasiyas1 miidafio etmisdir. Azarbaycan Dovlot Universiteti, Azorbaycan Pedaqoji Institutu
vo Azorbaycan Neft-kimya Institutunda fiziki-kimyadan miihazirolor oxumus, Fiziki-kimya vo
kolloid kimyasina aid dorsliklor vo Praktikum kitablar1 yazmisdir. 1959-ci ildo Azarbaycanda ilk
Radiasiya kimyas: laboratoriyasini togkil etmis vo 1969-cu ildo onun bazasinda Radiasiya
Tadqiqgatlar1 Sektorunu yaratmisdir.

M.Moalikzads Radiasiya kimyasimin o dévrdo movcud olan demok olar ki, biitlin sahalori
{izro elmi todqiqatlar aparmigdir. Radiasiya kimyasi elmin nisbaton gonc sahosidir. Ionlasdiric
stialarin tosiri altinda bas veran kimyovi reaksiyalar1 6yronon bu elm sahosinin tarixi 19-cu asrin
sonlarindan, radioaktivliyin kosfindon sonra baslamisdir. Oslindo radioaktivliyin kosfi
ionlagdirict siialarin kimyovi tosiri naticesindo miimkiin olmusdur. Bundan sonra, XX osrin
baslangicinda bir sira qorb Olkolorinde ionlasdirict siialarin kimyovi tosirino aid todqiqatlar
apartlmisdir. Miistoqil bir elm sahasi kimi radiasiya kimyast XX asrin 40-c1 illorinds niive
reaktorlarinin yaradilmasi ilo bagl olaraq formalagmaga baslamisdir. Bu elmin ilk todqiqat
obyektlori iso su, karbon-dioksid vo havanin asas komponentlori — azot vo oksigen olmusdur.
Sonraki illordo ionlagdirict siialarin kimyovi reaksiyalari mogsodyonlii idara etmok iiciin
totbiqinin miimkiinliiyii askar edildi vo radiasiya-kimyoavi reaksiyalar daha genis todqiq
olunmaga baslandi. SSRi-do radiasiya kimyasi {izro todris kursu ilk dofo 1949-cu ildo N.A. Bax
torofindon M.V. Lomonosov adina MDU-da oxunmusdur. Kegon asrin 50-ci illorinin ortalarinda
MDU-nun Elektrokimya kafedrasi nozdindo vo SSRI EA-min Fiziki Kimya Institutunda
Radiasiya kimyas1 laboratoriyalar1 togkil olunmusdur vo hor iki laboratoriyaya professor
N.A.Bax rohborlik etmisdir. Bundan sonra L.Y.Karpov adina Fizika-Kimya Institutunda, SSRI
EA-nin Kimyovi Fizika Institutunda vo digor elm-tohsil morkozlorindo radiasiya-kimyovi
reaksiyalar1 todqiq edon qgruplar, laboratoriyalar yaradildi. 1984-cii ilin melumatia géro SSRi-do
2000-5 qodor alim radiasiya kimyasi sahasindo tadqiqatlar aparirdi.

Azorbaycanda XX osrin 50-ci illorindo M.M. Molikzadonin rohborliyi altinda ionlasdirict
stialarin tosiri altinda bas veron kimyavi reaksiyalar dyronilirdi. Bu sahado Azarbaycanda ilk
laboratoriya  Cenevrods Atom enerjisinin Siilh Mogsadlori {igiin istifade olunmas1 iizro
Umumdiinya Konfransindan sonra 1959-cu ilde indiki Neft-kimya proseslori Institutunda M.M.
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Molikzadonin rohborliyi altinda yaradilmisdir. 1959-1969-cu illordo bu laboratoriyanin osas
magsadi radiasiya-kimyavi tadqiqatlar ii¢lin texniki vo kadr potensialinin yaradilmasindan ibarat
olmusdur Ohmodlido yerloson Tocriibo-sinaq zavodu orazisindo miixtalif giico malik 4 odod
Co® izotopu osasinda qgamma-siialanma monbolori Kompleksi yaradilmis, burada aciq soraitdo
radiasiya-termiki proseslori dyronmoyo imkan veran va SSRi-da comi bir nego elmi morkozda
movcud olan gamma-siialanma monbalorindon  biri yerlosdirilmisdir. Bu dovrde X.Foracov,
N.Olasgorov, B.Skolnik, A. Kocixin vo basqalar1 neft-kimya proseslorino Radiasiya- kimyovi
stimullagdirmanin  totbigine aid  dissertasiyalar yerino  yetirmislor. Bu illordo V.
Subhanverdixanova vo N. Buzovanin Azarbaycanda radiasiya kimyasinin formalasmasinda elmi-
toskilati rolu bdyiik olmusdur . Ilk todqgigatlarda normal heptanin radiasiya-termiki krekingi,
yaglarin radiasiya-kimyovi c¢evrilmolori, ionlasdirict stialarin tosiri ilo polimerlosmo vo
modifikasiya proseslori Oyronilmigdir. Bu sahodo aspiranturaya qobul yolu ilo do kadrlarin
hazirlanmasina baglanilmigdir, Valeh Korimov, Mommod Sofixanov, Maocid Quliyev
konstruksiya materiallarinin radiasiya-kimyavi korroziyasini, reaktor gqabmin forma va
Olgiilorinin  radiasiya-kimyovi reaksiyalara tosirini vo polimerlorin radiasiya-kimyavi
cevrilmolorini todqiq etmoyo basladilar. Diinyada, o ciimlodon, Sovetlor Birliyindo Radiasiya
todqigatlarinin 6nomi yiiksoldiyi bir dovrdo Azorbaycanda toplanmis kadr-texniki potensiali
nozars alaraq, 1969-cu ildo SSRI EA Azorbaycan EA-nm Royasot heyatinin nozdindo Radiasiya
Tadqiqatlart Sektoru yaratmagi qorara almisdir. Bu gorar hom do Azorbaycanda 1980-c1 illords
Atom Elektrik Stansiyasinin insasinin planlasdirilmas: ilo slagodar idi (Sonralar bu ingaata
baslanilsa da, bir sira sabablorlo, o ciimlodon Cernobil AES-do gozanin bas vermosi ilo olagodar
olaraq dondurulmusdur). Bu Sektor 40-a yaxin omokdasi vo o dovra gora genis texniki imkanlart
olan Radiasiya kimyas1 Laboratoriyasi, habelo Fizika Institutunda mévecud olan U-12 elektron
stirotlondirici vo radiasiya fizikasi qrupu osasinda yaradildi. Sektorda 5 Laboratoriya toskil
olundu: Radiasiya kimyas1 (M.Molikzads), Radiasiya fizikas1 (R.Mommadov), Plazmakimya
(T.Malik-Aslanova), Dozimetriya (M.Ugurxanov) va fiziki-kimyavi analiz (F.Mommaoadov).
Daha sonralar buraya Niyazi Yusifovun rohborlik etdiyi “Radiobiologiya” qrupu olavs olundu.
“Perkin-Elmer”, “Shimadzu” vs s. xarici firmalardan alinmis spektroskopiya vo xromatoqrafiya
cihazlar1 Sektorun texniki bazasimi daha da giiclondirdi. Bu doévrdo axin soraitindo isloyon
radiasiya-kimyavi qurgularin yaradilmasi, ionlagdirict siialarin dozimetriyasi sahosindo ciddi
iroliloyislor oldu. U-12, ELIT-1, ELU-4 kimi elektron siiratlondiricilorindo bdyiik miqyasl
tocriibalor aparilirdi. Cs-137 izotopu osasinda yaradilmis mobil siialanma monboyindo kond
tosorriifatinda  toxumlarin  okindon ovval slialandirilmas:  prosesi hoyata kecirilmisdir.
A.Axundov, 1.Quliyev, M. Quliyev, N. Babazados, ©.9biyev vo s. ®hmoadli bazasinda gamma-
stialanma manbalori kompleksinin va siiratlondiricilorin alinmasi, montaj1 va istismarinda bdyiik
rol oynamslar.

Belorusiya vo Giirciistan Elmlor Akademiyalarina moxsus atom reaktorlarinda neytron-
gqamma siialanmanin tosiri altinda niive-kimyavi proseslor todqiq olunurdu. M.Nasirov torafindon
M.Qurbanovun, 9.Qurbanovun vo G.Voliboyovanin foal istiraki ilo {izvi sistemlordo radioliz
mohsullarin identifikasiyasi li¢lin miiasir xromatoqrafik metodlar totbiq olunmaga bagladi.

Sektorda bundan sonraki dovrdo M.Malikzadonin rohborliyi altinda radiasiya kimyasi
asagidaki istigamotlords inkisaf etdirilmoyo basladi:

- Yaglara ionlasdirici siialarin tosiri (N. Olosgorov)

- Reaktiv  yanacaqlarin istismar xiisusiyyeotlorinin  radiasiya—kimyovi iisulla
yaxsllasdlrllmam (H.Agazado)

Xam neftlors radiasiyanin tasiri (A.Siibhanverdixanov)

- Piroliz goatraninin radiasiya-kimyovi ¢evrilmalari (K. Yaqubov)

- Radiasiya-termiki krekinq vo Neft fraksiyalarindan olefinlorin alinmasi (B.Skolnik)

- Radiasiya-kimyavi polimerlosma va sopolimerlogsmoa (E.Ofandiyev)

- Polimerlorin radiasiya kimyavi tisulla modifikasiyasi (S. Mommadov)

- Etilenin radiasiya-kimyavi tisulla xlorlagdirilmasi (O.9mirov)

Bu dévrda Azorbaycanda radiasiya kimyasi sahosindo on bdyiik ugurlardan biri SSRi-nin
bu sahado qabagqcil Elmi morkozlori ilo alagolorin yaradilmasi vo genislondirilmosidir. SSRI EA
Neft-kimya sintezi, Kimyovi Fizika Institutlari, L.Karpov adma Fizika-Kimya Institutu,
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M.Lomonosov adina MDU, Belorusiya EA Niivo Energetikas1 Institutu, Giirciistan EA Fizika
Institutu, Qeyri-iizvi kimya va elektrokimya Institutu vo s. elmi morkozlorlo birgs todgiqatlar
aparilir, kadrlar hazirlanirdi. Radiasiya Todqigatlart Sektoru SSRi EA Neft-kimya sintezi
Institutu ilo birlikdo Neftin radiasiya kimyasi, xiisusilo radiasiya-termiki kreking proseslorinin
todgiqi iizro SSRI-do gabaqcil movqeds yer almisdir. Toossiiflo geyd etmok lazimdir ki, o dévrde
radiasiyanin totbiqi ilo aparillan elmi todqiqatlarin noticalorinin nogrine mohdudiyyatlor
goyuldugu vo hesabatlar moxfi saxlanildigi iigiin indi bu todqgigatlarin bir ¢ox naticalori haqqinda
bizdo molumatlar yoxdur.

M. Molikzadonin on boyiik ugurlu addimlarindan biri 1970-ci illorin birinci yarisinda ali
moktoblorlo six olaqgolor yaradaraq perspektivli kadrlarin Sektora colb olunmasi sahasindo
foaliyyati olmusdur. 1972-ci ildo N.Haciyeva, A.Qaribov, H.Olokborov, A.Oliyev, 1973-cii ildo
M.Qurbanov, I.Mustafayev, X.Obiyeva, N.Rasidov, ©.Qurbanov, 1974-cii ildo G.Valiboyova ,
A.Mosharromov, E.Ziilfliqgarov va s. kimi kadrlar radiasiya kimyasi sahasinds elmi-todqiqatlara
colb olunmusdular. Bu toskilati islordo kimya elmlori namizadlori Faig Mommadovun va Vasif
Riistomovun, habels f-r e.n. Rafail Mommadovun rolu boyiik olmusdur. Qeyd etmak lazimdir ki,
bu kadrlarin bir ¢oxu ali tohsil iizro diplom islorini SSRI EA Kimyovi Fizika Institutunda
hazirlayib, toyinatla Sektora golmisdilor. Bu kadrlarin hazirlanmasi isine Radiasiya kimyasi
sahosindo SSRi-in moshur alimleri- L.Polak, B.Dzantiyev, E.Borisov, V.Sarayeva,
L.Buqayenko, V.Nikolski vo b. colb olunmusdular. Hazirda Institutda yalmz SSRI EA-nmn
Kimyovi Fizika Institutunda miixtalif dévrlorde aspiranturada oxumus, tokmillosmo vo diplom
praktikasinda olmus 10-dan ¢ox miitoxossis c¢alisir ki, onlardan da 5-ii elmlor doktoru,
laboratoriya rohberidir. Buraya miixtolif ddvrlordo Sektorda vo RPi-da calismis Prof
X.Gozolovu, Prof N.Rosidovu, fr.en. L.Bliyevi, do slave etsok, Kimyovi Fizika Institutunun
radiasiya sahosindo Azorbaycanda kadr potensialinin yaradilmasinda rolu aydin olur.

M.Molikzadonin tosobbiisii vo birbasa rahborliyi altinda gonc kadrlarin istiraki ilo yeni
istigamatlords todqiqatlara baglanildi:

- Radiasiya-heterogen proseslor (A.Qaribov)

- Uzvi maddolorin radiasiya-kimyavi oksidlogmasi (A.Oliyev)

- Alovsuz bosalmada kimyovi reaksiyalarin kinetikas1 (H.9lokbarov)

- Karbon-dioksidin radiolizi (M.Qurbanov)

- Azotun radiasiya-kimyovi fiksasiyasi (I.Mustafayev)

Belalikls, Azorbaycanda M.Molikzadonin rohborliyi altinda radiasiya kimyas: yeni
yanagma vo osaslar iizorinds inkisaf etmoyo basladi. Radiasiya-kimyavi reaksiyalarin todqiqinda
kinetik yanagsmanin tatbiqi, qeyri-Arrenius kinetikasinin osas miiddealarinin yiiksok enerjilor
kimyasinda istifadosine aid todgiqatlara baslandi. SSRI-nin vo bir ¢ox xarici &lkalorin niifuzlu
nosrlorindo bu dovrdo ¢oxlu moqalalor dorc olundu, ixtiralar iiglin miialliflik sohadotnamslori
alindi. Oksid maddalords stabil radiasiya defektlorinin yaranmasinin tadqiqi, CO2, N2, CHa, CoHa
vo digor qazlarda aktiv ion vo radikallarin radiasiya-kimyavi ¢iximi vo onlarin istiraki ilo bag
veran reaksiyalarin kinetik parametrlorinin toyini sahasinde maraqli naticolor alindi. Kondenso
olunmus sistemlorin radiolizindo yaranan paramaqnit zorrociklorin EPR metodunun totbiqi
(M.Karimov vo X.G6zolov) bas veran proseslorin mexanizmini aydinlagdirmaga imkan yaratdi.
Bu sistemlordo radiolitik proseslorin tadgiqino Diferensial-termik analiz (N.Eyyubova), IK-, UB-
spektroskopiya (F.Mommodov, N.Haciyeva) vo Radiotermoliiminessensiya (A.Mohorromov)
metodlarinin colb olunmasi onlarin soviyyasini daha da ytiksaltdi.

Kegon osrin 70-ci illarinin sonlarinda artiq Sektorda asason gonclordon ibarat boytik kadr
potensiali toplanmigdi. Bu dévrdo Beynoalxalq miqyasda professor Nicat Vaziroglunun, SSRI-da
V.Leqasovun, Azarbaycanda iso M.Riistomovun rohbarliyi altinda “Hidrogen energetikas1” iizro
yeni elmi-texniki proqram formalasdi vo bu proqramda radioliz proseslori miihiim yer tuturdu
(Program ¢ox genis ohatali oldugundan biz burada yalniz radioliz proseslorindon bohs edirik).
Suyun, metanin, karbon-dioksidin, hidrogen-sulfidin vo {izvi yanacaqlarin radiasiya-kimyovi
cevrilmalorinds hidrogenin, karbon-monoksidin, sintez-qazin vo sintetik maye yanacaqlarin
alnmast miihiim bir problem kimi qarsiya qoyulmusdu. I1.V.Kurcatov adina Atom Enerjisi
Institutu, Kimyavi Fizika Institutu, Yanar Qazintilar Institutu, M.V. Lomonosov adma MDU vo
digor qabaqcil elm morkozlorindo miixtolif elmi-texniki mogsadli Programlar iizro genis
todqiqatlara baglanildi. Qeyd etmok lazimdir ki, toplanmis kadr potensiali vo texniki imkanlardan
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somorali istifado edorak togribon 10 il miiddotindo bu sahado ciddi todqiqatlar aparilmisdir. Bu
problemin hollina hosr olunmus radiasiya-kimyavi todqiqatlar1 da bir neg¢a istigamats ayirmaq
olar:

- Suyun heterogen vo homogen radiolizi

- Metan, karbon-dioksid, hidrogen-sulfidin radiolizi

- Uzvi yanacaglarin radiasiya-termiki ¢evrilmalori

10 il arzindo alinan elmi naticalar dofalorlo SSRI EA-nin on vacib elmi noticalori arasinda
yer tutmus, ixtira liclin 50-don ¢ox miislliflik sohadotnamasi alinmis, 200-don ¢ox moqalo dorc
olunmusdur. Su vo su osasinda homogen vo heterogen fazalarda aparilan radiasiya-kimyovi
proseslordo hidrogenin alinmasi prosesinin effektivliyi miioyyon edilmis, onun radiasiya-kimyavi
c¢iximinin miimkiin hiidudlari toyin olunmusdur. Oksid maddslorde udulan radiasiya enerjisinin
sothdo adsorbsiya olunmus su molekuluna verilmosi vo sonuncunun pargalanmasi mexanizmi
askar edilmis, prosesin fiziki-kimyoavi modeli toklif olunmusdur. Karbonun istiraki ilo bag veron
radiasiya-termiki proseslordo hidrogenin alinmasinin zoncirvari mexanizmi askar edilmisdir.
Karbon-dioksiddon karbon-monoksidin, hidrogen-sulfiddon hidrogenin alinmasinin radiasiya-
kimyovi tisullart toklif olunmusdur. Karbon-dioksidin hidrogenin istiraki ilo bas veran radiasiya-
termiki c¢evrilmosindos zoncirvari rejimds karbon-monoksidin alinmasi ilk dofo miisahids
olunmusdur. Neft qaliglari, komiirlor vo yanar sistlordon radiasiya-termiki tosir noticosinds
hidrogenin, sintez-qazin, karbon adsorbentin alinma metodlarinin elmi osaslar1 islonilmisdir.
Atom enerjisinin istilik vo radiasiya komponentlorindon istifado etmokls hidrogenin alinmasinin
somarali tisullart toklif olunmusdur. Radiasiya-termiki tosir noticosindo radikallarin radiolitik
yolla yaranmasi va termik tosirlo qopma reaksiyalariin bas vermasi proseslori tohlil olunmus va
tizvi sistemlordo on yiiksok radiasiya effekti miisahido etmoys imkan veron “doza giicii-
temperatur” asililig1 igiin yariempirik formula alinmisdir. Todqgigatlarin gedisindo radiasiya tosiri
ilo yaranan aktiv zarraciklorin radiasiya-kimyavi ¢iximi, kimyavi reaksiyalarinin siirot sabitlori,
aktivlogmo enerjisi vo bir ¢ox digor 6zalliklori do agkar olunmusdur. Atom-hidrogen energetikast
Programi ¢oarg¢ivasinds bir sira fotokimyovi proseslor do todqiq olunmusdur. Suyun homogen vo
heterogen sistemlordo Vakuum-Ultrabondvsayi Fotolizi, hidrogen-sulfid vo onun osasinda
miirokkob qaz sistemlorinin fotolizi, kdmiirlor vo onlarin ¢evrilmo mohsullarinin fotolitik
cevrilmolori sahosindo genis todqigatlar aparilmis vo maraqlt naticalor oldo edilmisdir. Atom-
hidrogen energetikast Proqrami c¢orgivesinda aparilan todqiqatlarin naticolori 5 doktorluq
(V.Riistomov, I.Mustafayev, M.Qurbanov, A.Qoribov, ©.Hasonov) va 15-0 godar namizadlik
(H.Haciyev, Z.iskondorova, X.Mommodov, N.Quliyeva, G.Valiboyova, H.Mahmudov,
T.Agayev, Y.Coforov, N.badov, A Mommodov, L.Cabbarova, K.Eyyubov va )
dissertasiyalarinda 6z oksini tapmisdir. Tabii ki, alinan elmi naticolori tohlil etmok, onlarin diinya
elminds yerini miioyyonlosdirmok bu kigik hacmli yazinin moagsadlorindon konarda qalsa da, hor
halda gostarilon rogomlor miioyyan tasovviirlor yaradir.

Radiasiya-kimyovi proseslorin totbiqi sahosindo do ugurlu addimlar atilmaga baslandi.
Radiasiya-kimyovi metodlarla modifikasiya olunmus polimer materiallarin qazma texnikasinda
germetiklosdirici madde kimi istifadesi, dorman bitkilorinin radiasiya-kimyavi sterilizasiyasi vo
s. proseslor totbiq olundu. Radiasiya-kimyovi {isulla modifikasiya olunmus karbon
adsorbentlorinin hemosorbsiyasi prosesinda sinagdan kegirilmasi miisbat naticalar verdi.

Kegon doévr orzindo Radiasiya Todqigatlart Sektoru vo RPI I.Kurgatov adma AEI,
L.Karpov adma FKIi, KFEP Institutlari, Azorbaycan Neft Sonayesi vo s. saholorin sifarisi ilo
milyonlarla dollar doyarinds tosarriifat Miiqavilolori lizre islor yerine yetirmisdir.

1970-ci illorin sonlarinda 2 laboratoriyaya bdliinen radiasiya-kimyovi todqiqatlar
(M.Malikzads vo V.Riistomov), artiq 90-c1 illordon baslayaraq 6 laboratoriyada yerine yetirilir.
Olkodo radiasiya kimyas: artiq miistaqil vo stabil bir elm sahosi kimi formalasmis vo inkisaf
etmokdadir. 2002-ci ildo Radiasiya Todgiqatlar1 Sektorunun bazasinda Radiasiya Problemlari
Institutu yaradilmisdir. Hazirda radiasiya-kimyovi iisullar1 totbiq etmoklo &lkonin ekoloji
masalolorinin hallina yonolmis, habelo atom-energetikasinin tohliikasizliyinin tomin edilmosi
sahasindo ciddi elmi todqiqatlar davam etdirilir. Hor il ‘“Radiasiya kimyas1” sahasindo
aspiranturaya qobul hoyata kecirilir. Milli Elmlor Akademiyasina son seckilords bu ixtisas {izro
institutun direktoru A.Qaribov AMEA-ya miixbir lizv se¢ilmisdir. Bu sahads yerino yetirilon



dissertasiya islori Institutda yaradilan ixtisaslasdirilmis Surada “Yiiksok enerjilor kimyas1” vo
“Radiasiya materialgiinasligl” ixtisaslart lizro miidafis edilir. Hazirda Radiasiya Problemlori
Institutunda Radiasiya kimyasinin miixtolif mosalolori ilo 70-don ¢ox omokdas, o ciimloden, 5
elmlor doktoru, 20-don c¢ox elmlor namizodi olan 6 Laboratoriya mosgul olur. Bu
laboratoriyalarda Radiasiya kimyasinin asagidaki sahslori iizro elmi-tadqiqatlar aparilir:

1. Radiasiya-kimyavi tisullarin neft-kimya proseslarins totbiqi

2. Atom-hidrogen energetikasinin radioliz proseslori

3. Radiasiya materialsiinaslig1

4. Otraf mihitin gorunmasina yonoaldilmis radiasiya-kimyavi proseslor

Neftin ¢ixarilmasi, hazirlanmasi, noqli vo emali proseslorindo atmosfero atilan zororli
tullantilarin xiisusi miqdari (hor 1 ton xammala hesablanmis) toyin edilmisdir.

Metan emissiyalarinin atmosferin yuxari1 qatlarinda fotostimullasdirilmis fiziki-kimyavi
proseslora vo ozonun stasionar konsentrasiyasina tosiri yronilmisdir.

Su miihitinde karbohidrogenlorin radiasiya-kimyavi heterogen vo homogen parcalanmasi
proseslorinin zoncirvari rejimdo getmosini tomin edon optimal sorait miioyyon edilmis, prosesin
kinetik modeli yaradilmisdir. Uzvi yanacaglarin radiasiya-termiki kiikiirdsiizlosdirilmasi
prosesinin optimal soraiti miioyyonlosdirilmis vo kinetik modeli toklif olunmusdur. Qaz
miihitlorinin  vo suyun tomizlonmosinin radiasiya-kimyovi texnologiyasinin elmi osaslari
islonilmisdir. Fenol vo hidroxinonun sulu mohlullarinda radiolitik va fotolitik ¢evrilmalorin
kinetik ganunauygunluglart Oyronilmis vo radiasiya-kimyavi ¢iximlari toyin edilmisdir.
Politsiklik aromatik birlogsmalorin radiolitik ¢evrilmasi dyronilmis vo miixtalif ilkin gatiliglarda
radiasiya-kimyovi ¢iximlart toyin edilmisdir. Davamli lizvi ¢irklondiricilorin su miihitindo
radiasiya-kimyavi ¢evrilmalorinin kinetika vo mexanizmi todqiq olunmusdur.

2009 —cu ilds Radiasiya Problemlari Institutunun 40 illiyi geyd olunmusdur. 2010-cu ildo
onun banisi Mirkazim Malikzadonin anadan olmasinin 100 illik Yubileyi geyd olunur. Birmonali
olaraq geyd etmok olar ki, tomali ciddi, diizglin vo saf niyyatlor asasinda qoyulmus bu elmi
moktob Azorbaycan elm tarixindo 6z sozilinii demis vo golocok iiclin davamli bir osas
hazirlamisdir.

M.Molikzado Radiasiya todqiqatlar sahosindo hom institusional, ham do kadr hazirligi
sahasindo boyiik islor hoyata kegirmis, 19-cu asrin 80-ci illorindo Azarbaycanda Atom Elektrik
Stansiyasinin insas1 haqqinda gorarin gobul edilmosinds fovgelads rol oynamisdir. O dovrde
Sovet elmindo tosirli sdz sahiblori olan A.Aleksandrov, N.Semyonov, Y.Mommadaliyev,
V.Qoldanski, H.Abdullayev, R.Ismayilov va s. kimi alimlorlo onun isgiizar va soxsi miinasibotlor
yarada bilmosi Azorbaycan namino bir sira ohomiyyetli gorarlarin gobul olunmasina imkan
yaratmisdir. Radiasiya kimyas: sahasinds 20-don ¢ox elmlor namizadi yetisdirmis, 50-0 qador
ixtira ligiin Miuslliflik Sohadotnamasi almisdir, 200-don ¢ox moqalonin miallifidir. 1982-ci ildo
vofat etmisdir. Bir qiz1 vo ABS-da yasayan iki oglu vardir.

M.Molikzads vo onun yaratmis oldugu moktob haqqinda yuxarida verilmis malumat sathi
da olsa, onu alim vo pedaqoq kimi saciyyslondirir, onun haqqinda miioyyon tesovviirlor yaradir.
Amma onun bir insan kimi obrazin1 yaratmagq iigiin bu kifayot deyildir. isdo oksor hallarda sort,
ciddi, bazi hallarda sado gdriinon bir sobabdon tez asabilogorok qarsisindaki ilo kobud roftar edon
bu adam, aslinds inco yumor hissine malik, iti agilli, bas veran hadisslori ¢ox tez qiymatlondirib
diizgiin qorar vermoyi bacaran miidrik bir insan idi. Bakinin 1950-1960-c1 illoro moxsus
tomtoraqlt maclislorinin ¢oxunun agsaqqali, 6z duzlu-mozali lstifolori, sagliqlart va serlari ilo do
yadda qalmisdir. O otrafindaki kadrlar1 istedad, bacariq, bilik, intizam vo zohmoatsevarlik
meyarlari ilo gqiymatlondirmayi bacarirdi, lazim goldikde adamlara elo dostok vermayi bacarirdi
ki, 6zli demiskon onu “6ziindon yiiksoklora qaldirird1r ”. M.Malikzads “menom” radifli serinda
yazirdi:

Zohmat ila yagayib sayi-kamal etmak ticiin

Bu faqir omiirda soltan na bilaydim ki, manom
Vatoni, millatini sevmayan olmaz, bilirom
Moandan artiq sevan insan na biloydim ki, manam.

M.Maslikzadoyanin yaratmis oldugu elmi irs onun 1982-ci ildo vofatindan sonra daha da
inkisaf etmis vo onun adin1 elm tarixindo obodilosdirmisdir.k.e.d. prof. Islam Mustafayev



I BOLMO. NUVO ENERJIiSi: STATUSU VO PERSPEKTIVLORI

THE STATUS AND PROSPECTS OF RADIATION APPLICATIONTECHNOLOGY IN
KOREA
Sung-Kee Jo

Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Jeonbuk
580-185, Republic of Korea

The nuclear age in Korea began in 1959 when Korea Atomic Energy Research Institute
(KAERI) was first established. Since then, Korea became one of the leading countries in the
world nuclear technology and industry. In Korea, 20 nuclear power plants are currently in
operation, which produced 34.1% of total electricity in 2009. Furthermore, 8 nuclear power
plants are under construction. Eventually, Korea succeeded in exporting nuclear power plant to
United Arab Emirates and research reactor to Jordan in 2009.

The nuclear application can be divided into two fields. The first one is nuclear power
production, and the other is radiation application. Korean government had been concentrating on
fostering nuclear power industry for decades. However, after the legislation of law for
“Promotion of Radiation and RI application” in 2002, the government has increased the
investment on radiation application research resulting in the elevation of research capacity and
the expansion of industrial application. Radiation and RI can be applied to various fields such as
material science, biotechnology, agriculture, environmental science, and medicine. The
economic scale of the radiation and RI application including radiation processing, RI products,
radiation equipments, and nuclear medicine instruments, reached 1.2 billion dollars in 2007 with
22.1% of annual increase.

Due to the governmental promotion policy, the research activity on radiation and RI
application is greatly rising in Korea. Korea Atomic Energy Research Institute (KAERI) and
Korea Institute of Radiological and Medical Sciences (KIRAMS) are two leading research
institutes in this field. KAERI is conducting RI production and neutron research by using
research reactor, and radiation application research such as radiation processing,
biotechnological and agricultural application, and cyclotron application. KIRAMS is dedicated
to the research on the medical application of radiation.

KAERI has a 30 MW multi-purpose research reactor, HANARO, being operated since
1995. It is equipped with cold neutron facility, radioisotope production facility, and irradiated
material examination facility. Various researches are carried out in HANARO, such as neutron
beam research (neutron scattering using thermal and cold neutron beam, neutron radiography),
neutron irradiation research (reactor fuel and material irradiation), industrial and medical RI
production and application (**HO, *™Tc, 11, 2Ir), and new research reactor design
development. The research on the various types of research reactor design and key technologies
is an important task and is being conducted to develop reactor models attractive to the buyers
having wide spectrum of needs. KAERI and Korean government now have a plan to construct a
new research reactor by 2015. It is aimed at validation of key research reactor technology, self-
reliance in RI production and neutron transmutation doping service. The new research reactor is
expected to contribute to the enlargement of RI production capability including the export to the
neighboring countries and to the advances in radiation application research in Korea as well. In
addition, KAERI is also performing researches on development and utilization of electron and
proton accelerators.

Korea Institute of Radiological and Medical Sciences (KIRAMS), formerly named Korea
Cancer Center Hospital, was founded for the application of radiation and RI in medicine. It had
been an affiliated institute of KAERI for decades, but was separated in 2007 to further promote
the radiation application in medicine. KIRAMS has been the center of radiation oncology,
nuclear medicine, basic radiation bioscience, and cyclotron development. In 2010, KIRAMS



established a new sub organization, DIRAMS, on southeastern site to further propagate the
medical application of radiation.

Advanced Radiation Technology Institute (ARTI), constructed in 2006 as a sub
organization of KAERI, is a major research institute for radiation application to material
engineering, agriculture, biotechnology, environmental technology, and cyclotron beam
application. ART]I is equipped with various radiation facilities such as Co-60 irradiation facility
(490kCi and 3KkCi), gamma phytotron, gamma cell, electron beam irradiator, ion implanter, and
30 MeV cyclotron. In material engineering field, new industrial and biomedical materials
(carbon fiber filament, composite electrolyte, fuel cell membrane, hydrogels) are developed by
radiation processing of polymer materials. In agricultural area, new plant varieties including
crops, flowers, and horticultural plants, are being developed using radiation mutation breeding.
Also radiogenomics research in animal, plant, and microorganisms is applied for mass
production of natural compounds, development of new pharmaceuticals and health products. In
food science, studies are carried out for the application of the high-dose radiation and electron
beam to develop special purpose foods such as space foods and patient foods. In environmental
technology, radiation is utilized in processing of toxic and refractory decomposable compounds
in environments such as PCBs. Also, research on medical isotope development using cyclotron
beam are also performed. Mutation Breeding Research Center and RI Biomics Center currently
under construction will further empower the research activity of ARTI in agricultural and
biomedical fields.

In summary, Korea has made a remarkable progress in nuclear power generation field for
decades and grown as one of the leading countries. And now, in turn, the radiation application
technology is making great advances recently in Korea, and is expected to contribute to the
economic growth and the promotion of health in Korea.
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Introduction: A South Korean consortium led by the state-run Korea Atomic Energy
Research Institute (KAERI) and Daewoo E&C has started to build the Jordan Research and
Training Reactor (JRTR) in August 2010. This project is to build a five megawatt research
reactor at the Jordan University for Sciences and Technology (JUST) located approximately
70km north of Amman. The JRTR is an open-tank-in-pool type multipurpose research reactor
and it will be used for producing radioisotopes, providing training facilities for future
generations of Jordanian nuclear scientists and engineers, and helping the country to develop the
infrastructure necessary to support its plans for nuclear energy. With 56-month construction
schedule, the JRTR will be completed by the end of March 2015.

Design Characteristics of the JRTR: Design characteristics of the JRTR are summarized
in Tablel. This specification meets the top-tier design requirements given by the Jordan Atomic
Energy Commission (JAEC) on the reactor power, fuel enrichment and neutron flux level.

The nominal reactor power is determined to be 5 MWt in order to assure the neutron flux
levels enough for the irradiation and the neutron beam applications. But some major design
features, like the diameter of the primary coolant pipe and general arrangement, will be designed
to be able to accommodate a power up-rating for the future. Plate-type fuel elements are packed
into a box to form a fuel assembly. This box-type FA is interpreted as a ‘proven’ concept in
terms of the coolant velocity and fuel performance and of experiences over the world as well.

A downward coolant flow is adopted in order to simplify the design of the reactor internal
structures and the fuel assembly support mechanism. This design simplification greatly
facilitates loading and unloading of FAs and reflector blocks. The long term decay heat is
removed by the upward natural convection of the coolant in the core.

In addition to the first reactor protection system, the JRTR is equipped with a diverse and
independent second reactor protection system (SRPS) to reduce the core damage frequency. The
SRPS is a hydraulically-driven, fail-safe neutron absorber system. The concept has been proven
in HANARO which is a 30MW1t multi-purpose research reactor operating in the KAERI site.

Table 1. Design Characteristics

Reactor Type

Open-Tank-In-Pool

Thermal Power (MW)

5 (upgradable to 10)

Max. Thermal Neutron Flux | 1.5x10™

Fuel Element

Type Plate Type

Fuel Material UsSi,-Al, 19.75% enrichment
Clad Material Al

Cycle Length 50 days

Coolant H,O

Moderator H,0

Reflector Be/Graphite

Absorber Material

Hafnium (control absorber rod)
B,C (second shutdown rod)

Core Cooling

Downward, forced convection flow

Reactor Control System &
Reactor Protection System

Digitalized instrumentation and control,
Two independent shutdown systems

Experimental Facilities

Vertical irradiation holes, Horizontal neutron beam ports
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Design and Safety Standards: The JRTR design shall comply with international codes
and standards. It will also follow particular regulatory guides in Jordan. The regulatory
submittals will adhere to internationally applicable standards and guidelines such as the IAEA
safety standards. Since such standards do not include detailed technical requirements such as
industrial codes and standards, USA and Korean industrial codes and standards such as ASME,
IEEE, ANSI, KEPIC, etc. will be adopted to the safety design of the JRTR. The nuclear
legislative frameworks of Korea, IAEA, and USA are compared with each other in Figure 1.

Conclusion: Both Korea and Jordan import most of their energy needs, like 97% and
95% respectively. Thus both countries have a pressing need to lessen their reliance on energy
imports. Korea had developed the nuclear power program for a long time. Now, Korea wants to
share its experience with the world. The JRTR is Jordan’s first nuclear research reactor, but on
the other hand it is the first overseas order for Korea’s nuclear power industry. Thus, this project
has special meaning for both countries which are ready for close collaboration. Korea will utilize
its nuclear technology localization experience to successfully complete the construction project
as well as to support Jordan to enter the nuclear age. This project scope includes training
operators and on the job training of engineers. The JRTR will be a bridge to nuclear power
programs and neutron science research in Jordan.

Rep. of Korea IAEA USA
_ Safety _
Act Atomic Energy Act Fundamentals Atomic Energy Act
‘ _ Safety
Presidential Decree Requirements
Decree
10CFRS0
_ MEST Ordinance
Regulation Safety Guides
TECDOC
Nofice of MEST Regulatory Guides
Notice otice ' NUREG
Industrial Code & . ASME, ANSI,
Standards KEPIC TEEE, etc.

Figure 1. Nuclear legislative frameworks of Korea, IAEA, and USA
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CENTRAL NUCLEUS-NUCLEUS COLLISIONS AND THE PHASES OF THE
STRONGLY INTERACTING MATTER.
M. K. Suleymanov'??® O.B. Abdinov®, Mahnaz Q. Haseeb®, M. Ajaz', K. H. Khan’. Sh. G.
Khalilova®, Z. Wazir !

1CIIT, Islamabad (Pakistan)
2JINR, Dubna (Russia)
3Institute of Physics NAS (Azerbaijan Republic)

Abstract

The central experiments are one of the best tools to get the hot and dense states of
strongly interacting matter and its Quark-Gluon Plasma state in laboratory. Some central
experiments give a clue that perhaps at existing energies we see the onset state of deconfiment.
These experiments indicate the regime changes and saturation at some values of the centrality.
We suggest that nuclear transparency effect and light nuclei production at high energy nucleus-
nucleus collisions could give new information to identify the phases of strongly interacting
matter in more detail.

1. Introduction

L. Van Hove was first in attempting to use the centrality in nuclear collisionsto get
information on the new phases of matter [1] using the data coming from the ISR CERN
experiments on pp-interactions. He aimed to explain the fact as a signal on deconfinement in hot
medium and formation of the Quark Gluon Plasma (QGP).

The creation of new phases of strongly interacting matter is the most interesting area of
research for physicists for last many years. Physicists are interested in studying characteristics of
newly formed matter under extreme conditions. The one way to create this new phase is the
heavy ion collision at relativistic and ultra relativistic energies. Central experiments indicate the
regime change at some values of the centrality as a critical phenomenon. If the regime change
observed in the different experiments takes place unambiguously twice, this would be the most
direct experimental evidence to a phase transition from hadronic matter to a phase of deconfined
quarks and gluons. After point of regime change the saturation is observed, this cannot be
explained by simple models. For this it is necessary to assume that the dynamics is same for all
such interactions independent of energy and mass of the colliding nuclei and their types. The
mechanism to describe such phenomena could be statistical or percolative due to their critical
character [2]. The effect depends weakly on the mass of the colliding nuclei, so the belief that the
mechanism to explain the phenomena may be the percolation cluster formation [3-5]. There is a
great chance that the effect of the light nuclei emission [6-9] in heavy ion collisions may be the
accompanying effects of percolation cluster formation and decay. So this effect may be used as a
signal on percolation cluster formation.

There are two types of light nuclei emitted in heavy ion collisions: first one is light nuclei
which were produced as a result of nucleus disintegration of the colliding nuclei; second one is
light nuclei which were made of protons and neutrons (for example as a result of coalescence
mechanism) which were produced in heavy ion interaction at freezeout state. Here we describe
the two type of collision to explain the coalescence mechanism.

In peripheral collision nuclei collide in such a way that some of their nucleons interact
with each other, known as participants, and other nuclei which do not interact, are known as
spectators, make separate fragments. These fragments may be light or intermediate nuclei. This
process is also called fragmentation.
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In second type, nuclei collide centrally in such a way that their maximum nucleons
interact with each other and colliding nuclei lose their individuality. So the fragmentation has to
be suppressed in these collisions. It is expected that in these collisions most of the nuclear
matter may change into QGP as a result of increasing temperature and density of nuclear matter.

It is known that with increasing centrality, the probability of fragmentation decreases. We
are interested in study of the stage which represents the evolution after dehadronisation. During
this stage we may get light nuclei formed as a result of coalescence effect, due to high pressure,
in the form of cluster formation as well as percolation effect, as a result of fragmentation.

We can distinguish between the two types of light nuclei through time of detection
because fragments are possibly detected earlier than nuclei by coalescence. Some models are
used to measure the light nuclei as a result of coalescence as described in the next section.

2. Properties of central collisions
2.1 Hadron-Nucleus Collisions
Fig. 1 shows the experimental data on A production as a function of collision centrality for 17.5
GeV/c p-Au collisions measured by BNL E910 [10]. The centrality of the collisions is
characterized using a derived quantity v, the number of inelastic nucleon-nucleon scatterings
suffered Dby the projectile during the collision. The open symbols are the integrated gamma
function yields, and the errors shown represent 90% confidence limits including systematic
effects from the extrapolations. The full symbols are the fiducial yields. The various curves
represent different functional scaling. The same results have been obtained by BNL E910
Collaboration for 7-, K% and K*- mesons emitted in p+Au reaction. All these set of data
demonstrate the regime change and saturation for the behavior characteristics of the events as a

function of the centrality.
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Fig.1 The A yield versus v.

2.2 Heavy lon Collisions

The ratio of the J/y to Drell-Yan cross-sections has been measured by NA38 and NA50
SPS CERN (see Fig.2) as a function of centrality of the reaction estimated, for each event, from
the measured neutral transverse energy E; [11]. On the other hand peripheral events exhibit the
normal behavior already measured for lighter projectiles or targets, with J/w showing a
significant anomalous drop of about 20 % in the E; range between 40 and 50 GeV. A detailed
pattern of the anomaly can be seen in Fig. 2 which shows the ratio of J/y to the Drell-Yan cross-
sections divided by the exponentially decreasing function accounting for normal nuclear
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absorption. Other significant effect which is seen from this plot is a regime change in the E;
range between 40 and 50 GeV both for light and heavy ion collisions and saturation. Recent data
obtained by STAR RHIC BNL[12] on the behavior of the nuclear modification factors of the
strange particles as a function of the centrality in Au+Au- and p+p-collisions at ¥y = 200 GeV
Is shown in Fig.3. One can see regime change and saturation in the behavior of the distributions.
To fix the centrality the values of participants (Npart) Was used. Recent results from RHIC on
heavy flavor production [13] show nuclear modification function (Raa) distributions for Au+Au
and

Cu+Cu collisions (see Fig.4) as a function of centrality. A number of participants (Npart)
were used to fix the centrality. We can again see the regime change and saturation in the
behavior of the distributions.
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Fig.2. The ratio of the J/y to Drell-Yan cross-sections as a function of centrality.
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Fig.3. The nuclear modification factors of the strange particles as a function of centrality.
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Fig.4 The values Raa as a function of Nyar for heavy flavor coming from RHIC.

3. Discussion

The points of regime change appear in the behavior of some characteristics of events as a
function of centrality as a critical phenomena for hadron-nuclear, nuclear-nuclear interactions
and for ultrarelativistic ion collisions. The phenomenon is observed in the wide range of energies
and almost for all particles (mesons, baryons, strange particles and heavy flavor particles). After
point of regime change, a saturation is observed. The simple models (such as wounded-nucleon
model and the cascade model) are usually used to describe the high energy hadron-nuclear and
nuclear-nuclear interactions cannot explain the results. For this situation it is necessary to
suggest that the dynamics of the phenomena is same for hadron-nuclear, nuclear-nuclear and
heavy ion interactions and is independent of the energy and mass of the colliding nuclei. The
possible mechanism to describe the above mentioned phenomena could be statistical or
percolation ones because such phenomena have a critical character. In Ref. [14] complete
information was presented about using statistical and percolation models to explain the
experimental results coming from heavy ion physics. However, it is known that the statistical
models give more strong A-dependences than percolation mechanisms. That is why we believe
that the domination mechanism to interpret such a phenomenon could be percolation cluster
formation [15]. Big percolation cluster may be formed in the hadron-nuclear, nuclear-nuclear and
heavy ion interactions independent of the colliding energy. However the structure and the
maximum values of the achieved density and temperature of hadronic matter could be different
for different interactions depending on the colliding energy and masses within the cluster. Ref.
[16] shows that deconfinement is expected when the density of quarks and gluons become so
high that it no longer makes sense to partition them into color-neutral hadrons, since these would
strongly overlap. Instead we have clusters much larger than hadrons, within which color is not
confined; deconfinement is thus related to cluster formation. This is the central topic of
percolation theory, and hence a connection between percolation and deconfinement [16] seems
very likely. So we observe that the deconfinement may occur in the percolation cluster. Ref. [16]
explains the charmonium suppression as a result of deconfinment in cluster.

Experimental observation of the effects connected with formation and decay of the
percolation clusters in heavy ion collisions at ultrarelativistic energies and the study of
correlation between these effects could provide the information about deconfinement of strongly
interacting matter in clusters. We suggest two effects to identify the percolation cluster
formation. One is the nuclear transparency effect and other is light nuclei production. . [17]
shown that percolation cluster is a multibaryon system. Increasing the centrality of collisions, its
size and masses could increase as well as its absorption capability and we may see saturation. So
after point of regime change the conductivity of the matter increases and it becomes a
superconductor due to the formation of percolation clusters. In such systems the quarks must be
bound as a result of percolation.
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The critical change of transparency could influence the characteristics of secondary
particles and may lead to changes in them. As collision energy increases, baryons retain more
and more of the longitudinal momentum of the initial colliding nuclei, characterized by a
flattening of the invariant particle yields over a symmetric range of rapidities, about the center of
mass - an indicator of the onset of nuclear transparency. To confirm the deconfinement in cluster
it is necessary to study the centrality dependence in the behavior of secondary particles yields
and simultaneously, critical increase in transparency of the strongly interacting matter.

An appearance of the critical transparency could change the absorption capability of the
medium and we may observe a change in the heavy flavor suppression depending on its
kinematical characteristics. This means that we have to observe the anomalous distribution of
some kinematical parameters because such particles which are from region with superconductive
properties (from cluster) will be suppressed lesser than the ones from noncluster area. So the
study of centrality dependence of heavy flavor particle production with fixed kinematical
characteristics is expected to provide the information on changing of absorption properties of
medium depending on the kinematical characteristics of heavy flavor particles.

In. Ref.[14] it was suggested that the investigation of the light nuclei production as a
function of the centrality could give a clue on freeze-out state of QGP formation, which may be
used as an additional information to confirm the percolation cluster formation near the critical
point. There are two types of light nuclei emitted in heavy ion collisions: first type are the light
nuclei which get produced as a result of nucleus disintegration of the colliding nuclei; while the
second ones are light nuclei which are get comprised of protons and neutrons (for example, as a
result of coalescence mechanism) which were produced in heavy ion interactions. In an
experiment we may be able to separate these two types of nuclei from each other using the
following concept: the yields for first type of nuclei have to decrease, by some regularity, with
centrality of collisions. On the other hand, formation of the clusters could be a reason of the
regime change in the behaviour of light nuclei yields as a function of centrality in the second
type.
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YARIINKLUZIV PROSESLORDO A -HIPERONUN POLYARIZASIYASI
Abdullayev S.Q., Muxtarov A.I., Qocayev M.S.
Baki Dovlat Universiteti, Azarbaycan, e-mail: m_qocayev@mail.ru

Isdo polyarizo olunmus leptonlarin polyarizo olunmus nuklonlardan derin qeyri-elastiki
sopilmo (DQES) proseslorinds yaranan A°-hiperonun polyarizasiyasi todqiq edilir:

FA)+N(h) = 67 +A°(h,) + X, D) v, @)+ N(h) =v,(7,)+A(h)+X, ()
v,V )+ N = u () +A(h)+X, Q) 4" (AD)+N(h)=v,,)+A(h)+X, (4

Burada A —leptonun spiralligi, h, vo h, —nuklon hadafin vo A° — hiperonun

polyarizasiyalaridir.
Lepton-nuklon DQES prosesinin effektiv kasiyi
dU(ﬂ/, h ,h ) N(hy) d& (hy)
Dz 2w )y D’ @ ©

soklinds yazilir, burada fq'(“h(?'“)(x)—polyarizg olunmus kvarkin polyarizo olunmus nuklonda
paylanma funksiyast, Dé\(%:“))(z) — polyarizo olunmus kvarkin polyarize olunmus A°-hiperona
fragmentasiya funksiyasi, dd&/dy —elementar alt proseslorin effektiv kasiklori, X, y vo z isa
DQES prosesinin kinematik doyigonloridir.

(1) prosesinin parton proseslori /7q = ¢7q vo /7q = (7qQ sopilmoloridir. Hor bir parton
prosesi 4 spiral amplitudla xarakterizo olunur: F, F, Fr vo Fg (birinci vo ikinci indekslor
uygun olaraq leptonun vo kvarkin spiralligin1 gostorir). Spiral amplitudlar lepton-nuklon
sisteminin tam enerjisindon (+/S ), Z°-bozonun kiitlosindon (M,) va g/, Gs, 90 vo gi zoif
yiiklarindon asilidur:

Q 9,9,
= £ (& fFLiR). (6)
XyS  xyS+M;
Cadval 1-do alt proseslor vo onlarin effektiv kosiklori verilmisdir.
Cadval 1
d& d& )
Alt proseslor a 47ar*XS Alt proseslar (Ty Ama"XS
g_RqR = E_RqR1 Elth = ’€+LqL FRZR V,qu = V/qu_’ ‘7,UC_IR = ‘7/1C_IR FLZL

g_LqR = K_LqR, EEGL = EEGL FLZR : (1_ y)2 V,uqR = V,uqR' 17,qu|_ = ‘7,qu|_ FLZR : (1_ y)2
00, =00, (8 =0T0: | Fa-A=y)* | VOr =V, 0r V0 =V,0, F2-@-y)
0G0 =00, CROz = (50, Fil v, =v, ., V,0: = V,0: FLZR

A°-hiperonun uzununa polyarizo olunma dorocasi spiral amplitudlarla, kvarklarin
paylanma va fragmentasiya funksiyalari ilo birqiymatli toyin edilir:

2 fq (0AD; (2)[Fe — FiL — (- )’ (Fe —FR)]

P =
YN (0AD] (2)[F + R+ (- y) 2 (Fy + FR)]
q

(7)
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(2) prosesinin parton proseslari v, (v,)q=v,(,)4, v,(vV,)d =v,(V,)T olub, har biri
iki spiral amplitudla xarakterizo olunur (cadval 1):
919,
F = , (@=L,R 8
“xyS + M2 ( ) ®

Homin proseslorde A -hiperonun uzununa polyarizo olunma deracasi barabordir:

> £ ()AD, (D)[FS — (- y)*FR)l

P S T WD IR+ Ay Rl ©)

(3) vo (4) proseslorinin elementar proseslori vo onlarin effektiv kasiklori 2-ci codvalda

verilmisdir. Paylanma funksiyalarinda doniz kvarklarinin pay1 nozora alinmazsa, A°-hiperonun
uzununa polyarizo olunma darocasi yalniz z doyisonindon asilidir:

P.(v, = 1) =P, (" =7,)=-AD}(2)/ D} (2), (10)
P\(7, = #)=Py(¢” =v,)=-AD;(2)/D; (2). (11)
Cadval 2
Alt proseslor C(jjf(xys * MV?’ )2 -sin’ O
A’ xS
v dy = pug, v,dy = 0 pu = v, dy, 0 = v,dy cos” 6,
V,SL= MU, VS = il s Uy =V, S, gy =V, 5, sin® 6,
v g = e, VU = pad ;g dy = v 0, ppd, =7V,0, cos’ 4 - (1-y)*
Vv Ug = 4 Sq, VU = 1eS; S =V, U, MgS =V U, sin®6, -(1-y)?

Kvarklarmn paylanma va fragmentasiya funksiyalarmi segmoklo, A°-hiperonun uzununa
polyarizo olunma doracasinin X,y vo Z -doyisonlorindon asililiq grafiklori qurulmusdur.

B
0,10 2
0,05 F
0,00

-0,05 ¢
-0,10 F
-0,15 F
-0,20 F
-0.25 F
-0,30 F
-035 F
-0,40 -

Sokildo e*p=>e*A°X prosesindo +/s=300 GeV enerjido A°’-hiperonun uzununa

polyarlasma doracosinin z doyisonindon asililiq qrafiki verilmisdir. Kvarkin A°-hiperona
fragmentasiya funksiyalarina 3 miixtolif modelds (qrafikds 1, 2 vo 3) baxilmigdir.
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YARINKLUZIV v, (v,)N = v, (v,)h*X PROSESLORIND® iKiSPINLi
ASIMMETRIYALAR

Abdullayev S.Q., Qocayev M.S.
Bakt Doviat Universiteti, Azarbaycan, e-mail: m_qocayev@mail.ru

Isdo neytrinonun (antineytrinonun) polyarizo olunmus nuklon hodaflorindon dorin geyri-
elastiki sopilmasindo (DQES) yariinkliiziv pionlarin (kaonlarin) dogulmasi proseslorinda:

v, +N(hy)=v, +h* + X, (D)
v,+N(h)=v, +h"+ X, (2)

ikispinli asimmetriyalar todqiq edilir (h* =z*, K*).

Kvark-parton modelina gora, (1) va (2) proseslarinin diferensial effektiv kasiyi

dO' N (hy) d& h
=>» f""™(x)—D_(2), 3
dxdydz qzhjj o ) dy () ®)

soklindo yazilir, burada fqt'h;h)“)(x)—polyarize olunmug kvarkin polyarizo olunmus nuklon

daxilindo paylanma funksiyasi, D](z) — kvarkin h hadronuna fragmentasiya funksiyas,

(l—d; —elementar parton proseslorinin effektiv kosiyi, X, y vo z — adi kinematik doyisonlordir.
y

(1) prosesinin elementar parton proseslori neytrino-kvark v, q=v,q va neytrino-
antikvark v, @ = v,g proseslaridir. Hor bir parton prosesina iki spiral amplitud uygun galir: F

vo F; (birinci indeks neytrinonun, ikincisi iso kvarkin spiralligina uygundur). Standart modeldo
spiral amplitudlar Vaynberq parametri ilo birgiymatli toyin edilir:

3
_ 1 =Qx -QuX,

Fo= , =4 - (x,=sin’4 4
LL 2XW(1—XW) LR 2XW(1—XW) ( W W) ( )

Ié?’) = iE — kvarkin zaif 1zospininin {igiincii proyeksiyasidir.

Elementar parton proseslorinin effektiv kosiklori codvalds verilmisdir.

Parton proseslor 4(irfc/2dxy8
v, =v, 0., V0, =V, F:
V,0r =V, 0, V0. =7,0, F&-@-y)
V,0r =V, 0r, V0 = 7V,0, F:-(-y)?
VA = v, an V.0 = V.0 Fix
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Ikispinli asimmetriya

A'r\wl*—h’ _ (GEL - O-EL) ~ (O-ER - O-E;e) (5)
(GEL - UEL) + (O-ER - O_Ir_]R)
ifadssi ilo toyin edilir, burada a[‘f Vo GE§ uygun olaraq sol (sag) polyariza olunmus

neytrinonun (antineytrinonun) sol vo sag polyarizo olunmus nuklondan sopilorkon

yariinkliiziv h* — hadronun dogulmasi prosesinin effektiv kosikloridir. Hesablamalar gostorir
ki, (5) ikispinli asimmetriya kvarklarin fragmentasiya funksiyalarindan asili deyil, spiral
amplitudlar vo kvarklarin paylanma funksiyalar1 ilo birqiymatli toyin edilir. Masalon,

ApKwa (v,.p) va A:)C*K? (v, p) asimmetriyalar1 barabardir (deniz kvarklarinin payr nazars

alinmir, y -doyisonina gors inteqrallanmisdir):

AK*—K’ _ Afu? (X)[3FL2L (U) - I:LZR (U)]
> )= ) (O[BFRL(U) + FR )]

Afuf (X) [3 FLZR (U) - I:|_2|_ (U)]
£, (OIBF% () + FL(W)]

(6)

A (7,p) = (7

Vaynberq parametrinin X, = 0,232 qiymotinds (6) va (7) ikispinli asimmetriyalarinin X
doyisenindan asililiq grafiklori sokilds tosvir edilmisdir. 1 ayrisi v, p= vyKiX prosesing, 2
oyrisi iso V,p =V, ,K*X prosesino uygundur. v,p=v,K*X (v,p=v,6K*X) prosesindo
asimmetriya miisbatdir (monfidir) vo 50-80% (10-20%) arasindaki qiymatlori alir.

1,0

K*—K- 08 !
AK'-
P 0,6 |

0.4t

02t

0,0

-0,2 — )
04 1
-06

-08 1

-1,0
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IUKOHAJBHAS MOJEJb JJISI BICOKOOHEPTETUYECKOI'O YIIPYTOI'O
ITPOTOH-ITPOTOHHOI'O PACCESAHMUAA

Aonyasaradosa C.K., Axmenos P.A., Ddpennuesa U.K.

bakunckuii 'ocyoapcmeennwiii Yuusepcumem, baky, 3. Xanunos 23, Azepbatioscan AZ 1148,
sajida.gafar@gmail.com

[ToMrMO OOIIMX C ONITHYECKUMHU SIBICHUSMH YepT, AU(PAKIHS YACTUL BBICOKUX SHEPTUN
UMEET CBOM OCOOEHHOCTH, CBSI3aHHBIC IIPEXKJIE BCEro C HEYNPYTrUMH MPOLIECCaMU, BHYTPEHHEN
CTPYKTYpOl ¥  OOJBIIMMHM  MHOXECTBEHHOCTSIMH,  XApaKTEPHBIMH Ul  CHJIBHOTO
B3anMoJieiicTBUA. TeopHss MHOTOKPAaTHOTO paccessHUs U SIBJICHHUE SKPAaHUPOBKH TECHO CBsI3aHHAs
C S- KaHaJIbHbIM YCJIOBUCM YHUTAPHOCTH, ABJIACTCA OAHUM H3 Ba)KHEHIITNX HHCTPYMCHTOB IIpH
U3y4eHUH TU(PaKIUU — KaK B paCCESHUU sJIEp, alpOHOB, TAK U B IIIyOOKOHEYNPYrOM JIETITOH-
aZlpoHHOM paccesiHud. MccnenoBanue Audpakuuy BaKHO €Ie M IOTOMY, YTO OHA COCTaBIISACT
CYIIECTBEHHYIO YaCTh MPOLIECCOB IIPU BBICOKUX YHEPTUSX, U J10JI €€ C POCTOM SHEPrHH pacTeT.

3KCH€pI/IMeHTaJII)HI)I€ JaHHBIC 110 pp- pacCCiHud, IIOJYYCHHBIC Ha PAa3JIMYHBbIX
COBPEMEHHBIX YCKOPHUTENAX BBICOKHX SHEPrMi JJOKa3bIBAIOT, YTO IPU BBICOKMX JHEPrusiX B
paccesiHUN y9acTBYET CIHMIIKOM OOJBIIOE YUCIIO BOJH. DTO YHCIO, C OJXHON CTOPOHBI CIMIIKOM
0osbII0O€, YTOOBI MOYKHO OBUIO Pa3BUTh IPOCTYIO TEOPHUIO, YUUTHIBAIOLIYI0O OOMEH TOJIBKO
XOPOIIO U3BECTHBIMH ME30HAMH, C JIPYrOil CTOPOHBI, OHO CJIMIIKOM Majio, YTOOBI MOKHO OBLIO
OPUMEHATb METOJbl TEOpUH BeposTHocTed. YUMcao 4YacTul, pOXKAEHHBIX B  TaKHUX
CTOJIKHOBCHHUAX, O4YCHb 6I)ICTpO nmagacTt C pocTomM HMITyJIbCa B HaIlrpaBJICHUH,
HNEPIEHIUKYJIAPHOM TAaJaloleMy IY4Ky 4YacTUll. DBOJbIIMHCTBO BTOPMYHBIX YAacTHIl - 3TO
IMUOHBI, MPUYCM B CUCTEMC LICHTPA MACC CTAJIKHBAIOIIUXCA ITPOTOHOB MOYTHU BCC IMMOHBI UMCIOT
MaJible UMITYJIbCBI.

PaccmoTpuMm mpouecc ymnpyroro wiM OOMEHHOIO B3aUMOJEHCTBUS JBYX IPOTOHOB.
OcHOBHOW (PU3MUECKONW XapaKTePUCTUKOW TaKoro mnporecca sBisercs IuddepeHuaabLHoe
CEUeHHe, KOTOPOE B IpeJeie BBICOKUX DHEPrHil MOXKET ObITh BBIPAXKEHO Yepe3 aMILIUTYIbI
YIPYTOTO paccesHus

doy (s.t) _[F@.t)°

, s=4K+m?)=4E°, t=—(p-k)*, (1)
dt 167s*

I7ZIe S - KBaJpaT DHEPIHUM CTOJKHOBEHMS B CHUCTEME LEeHTpa Macc, t — KkBajgpar
NEePEJaHHOr0 4-UMITyJIbCA.

[Ipn omucanum ynpyrod Au@pakiuu yA0OHO HCHOJIB30BaTh IMKOHATIBHYIO MOJEIb.
[TpeumymiecTBO 3aKiarO4aeTcss B TOM, YTO B SIBHOM BHJE MPUBOJIUT K COOJIIOJICHHUIO YCIOBUS
YHUTApHOCTH I aMIUIUTYIbl paccesHusd. B ciyyae KOpPOTKOAEHCTBYIOIIMX CHJI MBI MOYKEM
BBECTHU IMKOHAIBHOE IMPE/ICTABICHUE aMIUIUTYbl paccesHus. DUKOHAIbHOE MPUOIMKEHUE WU
BBICOKOIHEPreTUYECKOe MPHUOIIKEHHE, MIMPOKO M YCHEIIHO MpPHUMEHSeTcs M ONUCAHUs
paccessHHsT 4YacTUIl B CIIOKHBIX SApax KakK paccesHHs B HEKOTOPOM CIUIONIHOM ONTHYECKOH
cpeae. B sToM mnpubOIMIKEHUHM BMECTO 3aKOHA COXPAHEHUS HHEPrMM HMEEeT MECTO 3aKOH
COXpaHEHUsI MPOCKIIMU UMITYJIbca Ha Hampasienue K: pk = const. 1o o3HayaeT, 4TO MOJHOCTHIO
npeHedperaeTcs ABMKEHUEM B IONEPEYHBIX HATPABICHUSAX.

DOHKOHaIbHOE MPUOJIMKEHHE 3aKIIF0YaeTCsl B 3aMEHE HEBO3MYIIEHHOIO raMUJIbTOHHAHA
Ho mpubamxeHHBIM raMHJIBTOHUAHOM:

~ 1 k?
Hy==(p-kk+— . ()
H 2

3amena raMmjibTOHHAHA Ho, 3aBHCALLIECTIO oT KBajpara HMITyJIbCa P,

raMuwibToHHaHoM H ), JIHHelHBIM OTHOCHTEIBHO P, CYHIECTBEHHO YHPOILAET 3a1ady 0
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paccestHUH. JTO NPHOJHIKEHHE 10 CBOEMY CMBICJIY OY€Hb OJIM3KO K KBa3HKJIACCHYECKOMY
NPUOJIHIKEHHI0O W YCJOBHMe TPHMEHHMOCTH BBICOKOIHEPIreTHYECKOro TMPHOJIMKEeHHs
COBIAJAET ¢ OOBIYHBLIM KBasHKjaccmueckum yciaouem: 1/k =4 <<R. Kpome Toro, B
ITOM NPHUOJIMKEHNH He HAKJIAABIBAETCS HUKAKHX OTPAHMYeHHIl HA MACChl H KOOPAUHATHI
YacTHIl, IPH ’TOM U KOHEYHbIil pajuyc, U 0TJa4a CYUTAKTCS TOYHO.

Baxmweiinied 3ajadyeld aHanM3a 3KCIEPUMEHTAIBHBIX JAHHBIX MO PACCESHUIO SIBIISCTCS
HaxoxacHue (a3 paccesHus. Hamo OTMETHTBH, YTO B 3KCIIEPUMEHTE HAOJIIOMAIOTCS HE caMu
BOJIHOBBIC (DYHKIINH, @ KX U3MEHECHHUS, TPOUCXOISIINE B pe3yabTare B3auMoieiictus. [loaromy
NpE/CTaBIIsICT HECOMHEHHBIN UHTEPEC MOJYYUTh YPABHEHUS, CBSI3bIBAIOIINE (Pa3bl U aMILTUTY/IbI
paccessHUS ¢ MOTEHIMAJIOM, HEMOCPEICTBEHHO, MHHYSI 3Tall HaXOXJICHUS BOJHOBON (DYHKITUH.
Droiil nenu orBeyaeT MeToa $azoBeIX QYHKIHA. B 0OCHOBE MeTOa JIEKUT TPEICTABICHUE O TaK

Has3piBaeMoit (azoBoit Gpynkiuu J, (I), UMeromell NPOCTOM U HATNSAIHBINA (U3MYECKUH CMBICIL.

[Ipy 3agaHHOM ILIEHTPAJIBHOM IOTEHLMAJIE 3HAYEHHE 3TOM (YHKUMM B Kakod JMOO TOuYKe
sBisiercs (azoil paccesHUs Ha 4acTW TMOTEHIMANA, Cojepkaiieiics B o0bemMe, OrpaHUuYeHHOM

MOBEPXHOCTBIO pajguMyca I, Tak 4ro (asa paccesHHs Ha BCEM I[OTCHUMane O, paBHA
aCHMITOTHYECKOMY 3HaueHMIO (asoBoil ¢dynkumm O, =9,(0). 3amanume Qa3 paccesHus

MMOJIHOCTBIO XapaKTCPU3yCT B33,HMO[[€fICTBI/IC MCKAY YaCTULIaMU B OIIPCACIICHHOM COCTOSAHHU.
I[JI?I AMINIMTYAbI PACCCAHUA aIJPOHOB IIPH BBEICOKHUX SHCPIrUusaX O4YCHb YIIO6HO MepexXoauT K
NpCACTAaBJICHUIO IIPULCIIbHOI'O ITapaMeTpa b

F(s.t) =i[bdb(1—exp[is(s,b)]) I, (bv/-1) ©)

rae O(S,b) $asoBbli CABMI B NpEICTABIEHUH NPUIENBLHOTO MapaMeTpa. AMILIHTYA
JUQPaKIMOHHOTO paccesHus (3) MPUBOAUT K JUDDEPEHIMATEHOMY CEUEHHIO, UMEIOIEMY MUK
BIepe] ¢ HakIoHOM b, ~ R*/4.
Cuenys padore [1], BBenem 3iikonau ciaeayommum 00pazom:

o(s,b) = i(exp(—/,n/b2 +a°) —exp(—2u/b® +a? )) , (4)

rne =,/ V1+Ins—iz/2; a=a,/1-Ins—iz/2. 3nech napamerpnt i, u
A, MMEIOT CMbICJ NPUBEIEHHOI MacChl H PaHyca B3aHMO/IeiiCTBHSI.

DWKOHalT C BBICOKOM CTEMEHBI0 TOYHOCTH MPOMOpHHOHANEH dh(eKkTUBHOMY
KBAa3UIIOTCHOUAITY BSaI/IMOI[CI\/JICTBI/IIO aZIpOHOB. HOSTOMy BBICOKOOHEPTCTUUCCKOC HpI/I6J'II/I)K€HI/I€
MOYKHO HCIIOJIb30BaTh ¥ ISl BBIYMCIICHHS YTJIOBBIX pacrpe/IeCHUi pacCestHHbIX YacTHil [2].

Ecnu ammnutyna paccesHus kak QyHKIHS MepEeMEHHOW KOCHHYC YIjia paccesHUs B S
KaHaie: Z=C0SH =1+2t/s, , ananuTUuHa BHYTpHU dJumHIca ¢ GoKycaMu B Toukax Z, ==x1, To

IMMOJIHOC CCUCHUEC paCCCAHUA YAOBICTBOPACT YCIOBUIO
2
O SATR(S). (5)

AHQJIUTUYECKOE CBOMCTBO AMIUIUTYbl PACCESIHHS YNPYTHMX WIM HEYNPYTHX MPOLECCOB
Kak (YHKIMS yIJla paccesHus TIO3BOJISET pacIIMPUTh COOTBETCTBYIOIIMX —oOracreit
AQHAJIUTUYHOCTH IIPpU y4Y€Te YCJIOBHS YHHUTApHOCTH. Ha sA3pIKE€ aHaNMTHUYECKUX CBOMCTB
aAMIUTUTY/ABI PAcCesTHUS BO3MOXKHOCTh COXPAaHEHHS B KBAHTOBOW TEOPHH IMOJIS MPEACTaBICHUs 00
3¢ ¢deKkTUBHON 00JIacTH B3aUMOJIEHCTBUSL 3aBUCUT OT TOTO, HACKOJIBKO MEJIEHHO OAIIIUIIC
AQHAINTUYHOCTH BBIPAKAETCS C POCTOM DHEPIHM B oTpe3ke —1<z <1.

YunTeiBas Bce 9TO0, B Kayi4€CTBC KOHKPCTHOIO IIpHUMEpa BI)I6epeM IIOTECHII A
B3aMMOJIEMCTBUS B CIEAYIOLIEM BUE:
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5(0) = — Tv (\/bz 472 )1z (6)

YuuteiBas (6) B (3), mocie pasioXKeHHs MO SKCIIOHEHTY B Psi U NapaMETPU3yId B
COOTBETCTBUH C OKCIEPUMEHTAIbHBIMH JaHHbIMH [3] 11 mapamerpa HakJIOHA MOJYYUM
3HaueHue b, le(F 96/ c)z. B Ttakoii kaptuHe nudpakuus reHepupyercs MOIJIOIMIEHUEM BOJH
NPOTOHOB pacceMBaTelieM,  TI'EOMETPUYECKHMH  KOTOPOTO M OHpEACIseTcs CTPYKTypa
muddepernmansHoro cedenus mo t. Teopernyeckue mMojenu IUisl yIpyroro pp- paccesHus
JAIOT ~ BechbMa  ONM3KHME  MPEACKa3aHWs,  Kacaloluecs  IOJIOKEHWH  MUHHMYMOB
muhdepeHIaTFHOTO CEYCHUS, TO €CTh B OCHOBE BCE OHHM CTPOSTCS 110 aHAJIOTHH C ONTHYECKON
nudpakiuei.
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DETERMINATION OF NOBLE ELEMENTS IN GEOLOGICAL SAMPLES BY
NEUTRON ACTIVATION ANALYSIS AT THE IREN FACILITY.

G. Ahmadov'?, S. Borzakov?, R. Mechtiyeva®, B. Numsuren?, N. Novruzov’,
T. Ostrovnaya®, S.Pavlov?, V.Shvetsov?

! - Institute of Radiation Problems, AZ-1143 Baku, Azerbaijan,
2. Joint Institute for Nuclear Research, Joliot-Curie 6, 141980 Dubna, Moscow region, Russia

Introduction

Noble elements such as Ir, Os, Ru and Au, have very low abundance in rocks, ores or
biological materials. Such low content of element can be determined using high sensitive
analytical methods, e.g. neutron activation analysis [1-2]. Neutron activation analysis (NAA) is a
very sensitive and powerful technique to identify the element presenting in the sample and
determine its abundance quantitatively. The technique based on converting the atoms of a sample
into radioactive isotopes by neutron capture (thermal and epithermal). The radioactive isotope
undergoes decay according to it characteristic half-live, emitting y-radiation with the specific
energy. The characteristic energy of the y-rays emitted by radioactive isotope can be measured
with y-ray spectrometers and the source of these y-radiations can be identified. From measured y-
ray intensities the concentration of various elements in the samples can be evaluated [3].The
weigh (mx) of the elements in the sample was calculated as

N -M:2-e"
m = ! (1)
N Ay E” 0- (O-thq)th +1 res(Dres)[l_ eXp (_Atirr)]' [1_ eXp (_Atmeas)]

Where N, — number of counts (area under the y-peak), M - Atomic mass, Na - Avogadro number,
v — the intensity of the specific y line, 6 — isotope abundance, ¢ - detector efficiency, A - decay
constant, I -resonance integral, tcoo — COOI time, tir and tmeas- irradiation and measurement time,

respectively [3].

Experiment and Results

Two samples Os-1 (m = 1.172 g), Os—2 (m =1.291 g) and a number of indicators (Cu,
Au) for determination of thermal and resonance neutron fluxes were irradiated in the neutron
flux both with and without a Cd cover for 8 hours 40 minutes at the IREN facility (source of
resonance neutrons). Electron energy and pulsed electron beam current were 30 MeV and of an
order 5 -10 microamperes respectively and weights of indicators did not exceed a several
milligrams. The thermal (dy) and the resonance neutron flux (®yes) Were about 1.0-108 n/sm?sec
and 1.1-10" n/sm’sec in the experiment. The measurements were repeated twice for every
sample: 40-60 hours and approximately 30 days after the irradiation and the measurement time
was 20 hours. It is also necessary to emphasize this is the first NAA experiment at the IREN
facility.

The spectroscoopy measurements were done using 10% efficiency HpGe detector with 2.1
keV resolution (for ®°Co 1173 and 1332 keV lines). Typical y-ray spectrum from the OS-1
sample is shown in the figure 1. There are many lines of Ir, Au, Os, Ru and other isotopes.
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Fig.1. y-ray spectrum from OS-1 sample was irradiated for 8 hours 40 minutes, cooled 63 hours
50 minutes and counted 20 hours on the HpGe detector.

These parameters were used for identification of the y-ray lines and for calculation of the
element content [4-5]. The peak areas under the characteristic y-ray lines were calculated by
means of the VACTIV program, created in JINR [6].

Table 1. The isotope parameters of the interested elements.

Nuclide | Tu(d) E, keV (%) (%) ot B
646.1, 717.4 0.811, 0.0416 3005(122)

1850s %4 874.8, 880.3 0.067,0.054 | 900018 | 135450
206.0, 308.4 0.3016, 0.3175 954(10);
1921r 7383 316.5, 468.1 0.8704,05175 | 2373 | 3500(100)
98.65(9)

198Au 26907 411.8 0.955 1.0 Tetoro)
4972, 557.0 0.864, 0.0076 1.21(7)

103Ru 39.26 610.3 0.0528 0.316 4.2(1)

The relative content of various elements was calculated using equation (1) and results are
shown in table 2.
Table 2. The relative content of the rare metals in the geological samples (presented in %0).

Isotope \ Sample Os-1 Os-2
Os 21.0+£6.5 19.5+55
Ir 13.7+3.9 13.0+ 3.9
Au 0.059 + 0.018 0.017 £+ 0.006
Ru 43+1.3 39+13
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INVESTIGATION OF THE EFFECT OF NUCLEUS CHARGE AND ATOMIC
ELECTRON DISTRIBUTIONS ON THE PROCESSES OF POLARIZED

PHOTOPRODUCTION OF ETE™ -PAIRS IN CRYSTALS
.M. Naddzhafov, M.R. Radzhabov, A.M. Gasimova
Baku State University, Baku, e-mail: m_rajabov@mail.ru

The development and improvement of the accelerators used to form high-energy electron
beams and the possibility of applying polarized beams stimulate further theoretical and
experimental study of the interaction between fast particles and matter.

Passage of fast charged leptons e* eand x* and high-energy » photons through matter
iIs accompanied by various electromagnetic phenomena, such as bremsstrahlung,
photoproduction of leptonic pairs, channeling of charged particles, Cherenkov and transition
radiation, etc. The characteristics of electromagnetic processes with participation of high-energy
particles depend strongly on the medium structure and should significantly differ for ordered
(crystalline) and disordered media. When fast particles interact with nuclei in crystals, diffraction
amplification of the bremsstrahlung and pair photoproduction cross sections arises due to the
coherent effects. There are various methods of screening nuclear field, and the most commonly
used method is Schiff method, where atomic factor is being taken as

1
F @) =—5—55
s (@2 +p87%)°
where B =111Z %3, q - is the momentum passed to the nuclear.

In this paper, we propose new, more realistic method of screening the nuclear field with by
atomic electrons. We take atomic form factor as follows

Fy (G2)=q—£[1—F'(G2)]2- @)

F'(q%) — is the distribution of electronic charges around nuclear and, in general, it may be
represented as

1)

P =2 [ o0 [prdr =2 ©

To meet specific requirement of currently executed experiments we represented F'(q?)
as an expansion

P (@)= 5 {Zae0rha)d @

where a,b.,d - are chosen respectively to get final formula right.

In the paper, we calculated cross sections of photoproduction of lepton pair in crystal
environment with due account for spin states of electron, positron and photon in the case of
screening. Our calculations indicate that proposed new screening method makes considerable
impact on both cross sections of non-elastic radiation processes and polarization characteristics
of reactions.
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Abstract
Using the Random Matrix Approach, we compare the results for the nearest-neighbor
distributions obtained from experimental data on **CC collisions at 4.2 A GeV/c and simulations
produced with the aid of the ultra relativistic Quantum Molecular Dynamics model. The
comparison reveals the lower limit of the multiplicity of secondary charge particles which can be
associated with the onset of region of central collisions. Based on this result we propose to use
the nearest-neighbor distributions for different multiplicities to detect the region of central collisions.

PACS: 25.75.-q,24.60.Ky,25.75.Gz,24.60.L2

A quest of transitions between different phases of nuclear matter produced in relativistic
nucleus-nucleus collisions is one of the topical subjects in experimental high energy physics. To
trace anticipated order of the phase evolution, for example, with increase of the baryon density,
one analyses various characteristics of particle production at nuclear-nuclear collisions
depending on the centrality of collisions (cf [1-6]). However, there is an ongoing discussion how
to define the centrality experimentally. For instance, in various experiments the centrality is
defined as a number of identified protons, projectile and target fragments, slow particles, all
particles, as the energy flow of the particles with emission angles equal 0° or 90, etc. Among the
most popular approaches, based on geometrical picture, is a Glauber modeling which contains
some theoretical approximations (see for a review [7]). This approach enables to one to establish
approximately the centrality with the aid of the impact parameter b and the multiplicity of
identified secondary charged particles in experiments. Note, in this case, however, there is a
model dependent definition of the centrality. Evidently, the absence of an unambiguous criterion
for the centrality may significantly affect the interpretation of experimental results and, therefore,
to hide a true signal on the onset of a new phase of the hadronic matter.

In a preliminary report [8] we suggested that tools from Random Matrix Theory (RMT)
[9,10] might be useful in illuminating the presence of correlations in the spectral (momentum)
distribution of secondary particles produced in nucleus-nucleus collisions at high energy. Indeed,
we have found a good agreement between the results obtained in this way and a standard
analysis based on the method of effective mass spectra and two-pair correlation function often
used in high energy physics [11]. We have demonstrated that the RMT approach does not
depend on the background of measurements and relies only on fundamental symmetries
preserved in nucleus-nucleus collisions. Furthermore, the larger the multiplicity, the better the
applicability of the RMT tools, and thus, its predictive power. The purpose of the present paper
is to suggest a novel criteria for the centrality of collision, using a rigorous mathematical
framework of the RMT.

To this aim we use the experimental data that have been obtained from the 2-m propane
bubble chamber of the Laboratory of High Energy, JINR [12-14]. The chamber, placed in a
magnetic field of 1.5 T, was exposed to beams of nuclei at the Dubna Synchrophasotron.
Practically all secondary particles, emitted at a 4w total solid angle, were detected in the
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chamber. All negative particles, except those identified as electrons, were considered as = -
mesons. The contamination from misidentified electrons and negative strange particles does not
exceed 5% and 1%, respectively. The minimum momentum for pion registration is about 70
MeV/c in laboratory frame (we consider all kinematic variables in the laboratory frame). The
protons were selected by a statistical method applied to all positive particles with a momentum
of |p|>500 MeV/c (slow protons with |p|<700 MeV/c were identified by ionization in the
chamber). The maximum of the particle production is observed at |p|~0.5-0.7 GeV/c. The particle
momenta were calculated from the particle trajectories in a magnetic field taking into account
ionization and radiation losses. In particular, the uncertainty in the momentum value were
estimated taking account of the effects of multiple Coulomb scattering and bremsstrahlung
radiation. The average uncertainty in the momentum and the angle measurements varies as:
(Ap/p)=(11.510.3)%, (A@)~0.8° In this experiment, there are 37792 *CC interaction events
at a momentum of 4.2A GeV/c (for greater discussion of the details see [13-15]) containing 7740
events with more than ten tracks of charged particles.

We briefly recapitulate the basic ideas of our proposal [8,11]. Our approach is based on
the RMT that was originally introduced to explain the statistical fluctuations of neutron
resonances in compound nuclei (see for a recent review Ref.16). The theory assumes that the
Hamiltonian belongs to an ensemble of random matrices that are consistent with the fundamental
symmetries of the system. In particular, since the nuclear interaction preserves time-reversal
symmetries, the relevant ensemble is the Gaussian Orthogonal Ensemble (GOE). When the time-
reversal symmetry is broken one can apply the Gaussian Unitary Ensemble (GUE). The GOE
and GUE correspond to ensembles of real symmetric matrices and of Hermitian matrices,
respectively. Besides these general symmetry considerations, there is no need in other properties
of the system under consideration.

We assume that the momentum distribution of secondary particles produced in nucleus-
nucleus collisions can be associated with eigenstates (quantum levels) of a composite system. By
analogy with compound nuclei discussed in the RMT framework [9,16], one may assume that
the observed spectra belong to the effective QCD Hamiltonian which describes the composite
system, but is unknown. We point out that the secondary particle momenta are well determined
in the experiment. It is, therefore, natural to use the momentum as a proper variable for our
analysis in order to avoid possible errors at the transformation from the momentum to the
energy, which requires an accurate determination of the corresponding mass value.

Based on this assumption, we consider the ordered sequence of energy levels {E;},
i=1...,.N (momentum distribution) having an average density of states pa(E). From this
sequence a new one is obtained by the unfolding procedure of the original spectrum {E;} through
the mapping E— x

Xi=[ P (BNAE' = [Fdx' = (),  i=1,..,N (1)

Here, {(E;) is the smoothed function giving the number of eigenvalues less than or equal to E;
of the exact eigenvalue distribution N(E;) (see details in Ref.prc). The effect of mapping is that
the sequence {xi} has on the average a constant mean spacing equal one (or a constant density),
irrespective of the particular form of the function {(E;). Note that there is no any combinatorics
involved in a such procedure. That which remains in the sequence are the fluctuations away from
unit mean. Next, one defines the spacing s; = Xj.1 - X; between two adjacent points. Collecting s;
in a histogram, one obtains the probability density or the nearest-neighbor spacing distribution
(NND). In general, this procedure does not involve any uncertainty or spurious contributions and
deals with a direct processing of physical data.

If the "events" {x;} are independent, i.e., correlations in the system under consideration
are absent, the form of the histogram must follow p(s) =exp(-s) known as the Poisson density.
The Poisson spectrum corresponds to the dominance of many crossings between different
energies (momenta). On the other hand, if the levels are repelled, the density is approximately
given by the Wigner surmise form p(s) = 35 exp [—Esz) for the GOE. In turn, the crossings are
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usually observed when there is no mixing between states that are characterized by different good
qguantum numbers, while the anticrossings signal about a strong mixing due to a perturbation
brought about by either external or internal sources. In other words, any correlations that
produces the deviation from the regular pattern (the Poisson distribution): production of a
collective state (resonance), or some structural changes in the system under consideration would
be uniquely identified from the change of the histogram shape.

In order to reveal structural changes in the momentum distribution we determine the
smooth part {(E;) using a polynomial function of the fifth order to interpolate the exact staircase
function (see also Eq.(1)):

{(E;) = ZR=pa E¥, 2
where E=|p| are the experimental momentum values in the given event. We recall that momenta
are ordered in ascending series. The parameters ax were optimized with the aid of the program
MINUIT. Next, we obtain a new spectra {xi} by the unfolding procedure of the original
spectrum {E;} through the mapping E— x by means of the polynomial function (2) with the
optimized coefficients ax: x; = {(E;) i=1,...,N. Having a set of variables {x;}, one is able to
determine the set of spacings {s; }. Since all events are independent we apply the same procedure

P(S)
1

0.5

FIG.1: (Color online) The experimental (data related to all charged secondary particles)
nearest-neighbor spacing momentum distribution (histogram) p(s) for different regions
of measured momenta: the first column corresponds to 0.15 < |p| < 1.14 GeV/c; the
second column corresponds to 1.14 < |p| < 4.0 GeV/c; the third column correspond to
4.0 <|p| < 7.5 GeV/c. The NND distribution for different multiplicities N: the top row
corresponds to N=10-14; the middle row corresponds to N=15-19: the bottom row
corresponds to N=20-22. The Poisson and the Wigner surmise distributions are
connected by dashed and solid lines, respectively.
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for the other events and obtain the new independent sets of spacings {si}. To reduce the
uncertainty in the data we put an additional constraint: the distributions of various spacings s;
from the 7740 events satisfy the condition of y° per degree of freedom is less than unity (in our
case six parameters). Collecting all independent spacing together we require the fulfillment of
the following conditions:

fyp®ds=1,  [Tsp(s) =1 ©)

The first condition provides the normalization of the probability, while the second one
gives the normalization of the mean distance to unity.

To clearly recognize correlations we divided the total set of spacings {s; } on three sets, in
correspondence with three regions of the measured momenta: a) 0.1<|p|<1.14 GeV/c (region I);
b) 1.14<|p|<4.0 GeV/c (region II); c) 4.0<|p|<7.5 GeV/c (region IlI) (see Fig.1). The region
boundaries were determined with the requirement that the shape of the spacing density p(s) does
not change in the region under consideration. For example, the decrease of the upper bound of
the region | does not change the Poisson distribution. However, the increase of this boundary
leads to the deviation from the latter distribution. The same criteria has been applied for the other
two regions. Note that there is no a prescribed procedure how to define such regions. However,
the empirical approach described above proved to be useful in data processing for various
systems at the RMT analysis (see references in Refs.9, 16). We also separated the distributions
associated with the proton momenta in order to illuminate possible effects related to the mass
difference between proton and pions (see Fig.2 in Ref.11) Although there is the distinction
between the total and proton NNDs, a general pattern is similar in the both cases. Thus, the mass
difference does not change the overall conclusions and it is important for the utility of the
approach. Therefore, in the present paper we consider only the total nearest-neighbor spacing

P(S)
1

FIG. 2. (Color online) Similar to Fig.1, simulated with the aid of the UrQMD code.
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momentum distribution, related to all charged secondary particles.

To proceed further we separated additionally the events on three groups: i) the events
with N=15-19 secondary charge particles; ii) the events with N=15-19 secondary charge
particles; iii) the events with N=20 - 22 secondary charge particles. In this case the separation
was also done according to the criteria discussed above. However, as a starting point we have
used the experimental behavior of the various NNDs as a function of multiplicity in the region
Il.

One evidently recognizes the onset of correlations for N = 10 - 14 secondary charged
particles with the increase of the absolute value of the momentum distribution (see Fig.1, top
row, from left to right). The onset of correlations in the interval 1.14 < |p| < 4.0 GeV/c (the
region Il), found in virtue of the RMT analysis, owes their origin to the protons produced as a
result of decays of well known A™ -isobars with masses m,,.=1.232 and 1.650 (GeV/c?) (see
also discussion in Ref.11). The presence of the sharp peak in the third interval 4.0< |p| <7.5
GeV/c (the region 111) can be attributed to the interaction between stripping protons in the final
state, which dominate in the peripheral collisions.

P(S) 0.1-1.14 (Gev/c) 1.14-4.0 (GeV/c) 4,0-7.5 (GeV/c)
1

0.5

FIG. 3. (Color online) The NNDs (histograms) p(s), based on the UrQMD results, for different regions
of the momentum: the first column corresponds to 0.15 < |p| < 1.14 GeV/c; the second column
corresponds to 1.14 < |p| < 4.0 GeV/c; the third column correspond to 4.0 < |p| < 7.5 GeV/c. The NND
distribution for different values of the impact parameter b: the top row corresponds to b=0-1; the
middle row corresponds to b=1-2: the bottom row corresponds to b=2-3. The Poisson and the Wigner
surmise distributions are connected by dashed and solid lines, respectively.
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Indeed, we have found that strong correlations are brought about by the protons pairs
with zero angle in the momentum distribution interval 4.0 < |p| < 7.5 GeV/c. This interpretation
becomes even more convincing with the increase of charged particles number (N= 15 - 19 and
N= 20 - 22; see Fig.1, right column). With the increase of the multiplicity of secondary charge
particles the number of the stripping protons decreases. As a result, the correlations, brought
about by these proton pairs, decreases as well. For the multiplicity N= 20 - 22 the distribution is
neither the Poisson nor the Wigner surmise. Note, however, that the number of participants is
increased, which can be associated with the onset of the central collisions.

To shed light on the production of the secondary charged particles we have employed a
fully integrated Monte Carlo simulation package UrQMD (Ultra relativistic Quantum Molecular
Dynamics model) (see for details Ref.17). We recall that the UrQMD model is aimed for
simulation of nucleus-nucleus collisions at relativistic energies. Simulating the secondary
charged particles production in **C+*¢ collisions at a momentum of 4.2A GeV/c, we apply the
same procedure as for the analysis of experimental data. Surprisingly, the results obtained with
the aid of the UrQMD model nicely reproduce the tendency observed for the experimental data.
The model results confirm the existing of some peaks in the region Il and their transformation to
the Wigner distribution in the region I1l. Evidently, the model results demonstrate the existing of
some non-trivial non-kinematic correlations for the secondary charged particles in the regions Il
and I11. This analysis provides the basis to identify the critical multiplicity that would signal on
the onset of central collisions. Indeed, the UrQMD model enables us to solve several problems of
practical importance. Namely, altering the impact parameter, one can trace the evolution of the
multiplicity with the variation of the momentum distribution.

The results for the impact parameter b = 0 - 1 (see Fig.3) demonstrate the absence of any

correlations in the region I and a signature of some correlations in the region Il. However, there
is a strong deviation from the Poisson and the Wigner surmise distributions at the region I11.
The comparison the NNDs with the results for N = 22 - 28 distributions (Fig.2, the bottom row)
demonstrates the similarity of the results. It appears that the N=22 - 28 distributions are
associated with the central collisions. The results for the impact parameter b = 1 - 2 are
correlated well with the results for N = 16 - 21 distributions (Fig.2, the middle row).

The correlations are absent in the region | (the Poisson distribution), while one observes
the onset of the strong correlations in the region I1l. The distribution N=16 - 21 can be associated
with the semi-central collisions. Finally, one observes very similar patterns between the
distributions for the impact parameter b = 2 - 3 and for N = 10 - 15 (Fig.2, the top row): there are
strong correlations in the regions Il and I1l. In addition, there is the increase of the distribution
sharpness in the third column with the increase of the impact parameter. This fact is attributed to
the onset of strong correlations between stripping protons in the peripheral collisions discussed
above.

In conclusion, we propose a novel criteria to define the centrality of the nucleus-nucleus
collisions, using the procedure developed in the framework of the RMT approach. We stress that
this procedure is based on the direct processing of the experimental data. The transition from the
Poisson distribution to the Wigner surmise distribution signals on the onset of correlations. In
turn, the centrality of nucleus-nucleus collisions is associated with the absence of correlations. In
this case the dynamics should be determined by elastic and inelastic collisions between free
particles.
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111 Bolma. RADIASIYA MATERIALSUNASLIGI (RADIASIYA KIMYASI,
RADIASIYA FiZIKASI, BORK CIiSIMLORDO RADIASIYA
EFFEKTLORI)

RADIASIYA-OKSIDLOSDIRICI ISLONMOYO MORUZ QALMIS PASLANMAYAN
POLADIN MUXTOLIF MUHITLORLO TAMASININ SOTH MUQAVIMOTLORININ
DIOYISMOSINO TOSIRI

Qaribov A.A., ismayllov S.S., Agayev T.N., Oliyev S.M.,..Bsgarova V.R., Qurbanov C.T.,
Hashemi.M.Y., Qasimova U.M

AMEA Radiasiya Problemlori Institutu

Miixtolif goraitlords istifado olunan metallarin ionlagdirict siialarin, temperaturun vo digor
saboblordon korroziyaya ugrayaraq vaxtindan qabaq kohnolmasinin qarsisini alinmasi miasir
materialgiinasligin aktual problemlorindon biridir [1]. Bunun li¢iin miixtolif metodlardan istifado
olunur ki, bunlardan: metallarin xiisusi miiqavimotinin artirilmasi, metal sothlorinin aqresiv
miihitlordon qorunmasi, nazik qoruyucu tobagolorls izols olunaraq miihafizasinin giiclondirilmasi
va s. gostormok olar. Miigavimatin doyismosi ilo yanasit metal sothlordo qoruyucu tobogolorin
yaradilmasi an olverisli tisullardan biridir.

[sdo gabaqcadan radiasiya-oksidlosdirici
islonmoyos moruz gqalmis paslanmayan poladin
H,0O, miihitinda, miixtalif vaxtlarda t = 5; 30; 50;
70;100 saat stialandirilmis vo onlarin termiki, 0,61
radiasiya-termiki islonilmosinin soth tobagasinin
xlisusi  miigavimatinin ~ doyismosine  tosiri
Oyronilmigdir. Alman naticolor asagidaki qrafikdo 021
0z oksini tapmisdir. Malum olmusdur ki, ¢ox kigik
stialanma dozasinda (t = 5saat) miiqavimatin nisbi
doyismasi termiki vo radiasiya-termiki islonmoya
kecdikdo artir (1-ci oyri). Daha yiiksok dozalarda (t

Apip,

0,5 1

0,4 1

ilkin
termiki
radiasiya- |
termmiki

= 30; 50; 70;100 saat) oksino, ilkin niimunslora Radiasiya-oksidlogdirici  islonmoys  moruz
nisbaton onun termiki vo radiasiya-termiki  qalmus paslanmayan poladn xiisusi
islonilmosindon sonra Ap/pi (Pi — ilkin halda mﬁqavimstinin Elisbi doyismosinin  miixtolif
miiqavimatin qiymoatidir) miiqavimatinin seraitlordan asilihig.

] : ) : mugz I1kin — H,0, miihitinda, T=300K;
doyismesindo miitonasib azalma miisahido olunur  (ermiki — T=673K; radiasiya-termiki — 673K,

(2, 3, vo 4-cli oyrilor). Daha yiiksok siilanma  D=0.7 Qr/s. 1-5 saat, 2-30 saat, 3-50 saat,
dozasinda (5-ci oyri © = 100 saat) iso termiki

islonmada Ap/pi —nin qiymoti azalir, radiasiya-termiki islonmodo iso koskin artim miisahido
olunur.

Paslanmayan polad tobogolorindo soth miigavimotlorinin bu ciir miirokkob doyismosi
metal - H,O, tomasinda bas veron adsorbsiya prosesinin tobioti, metal sothde yaranan miihafizo
oksid tobogosinin qalinligindan vo prosesin getmo siirotindon asilidir. Soth miigavimatinin
doyiskon xarakterdo olmasi ¢ox ehtimal ki, H, ionunun xemosorbsiyasi hesabina bas
vermasidir. Ona gora do Ap/pi —nin qiymoti qismon azalir [2]. Digar torafdon, oksino olaraq S-
atomu metal sothindo miisbat yiik yaradaraq ¢ixis isini kifayst qodor azalda bilor [2]. Bunun
naticasinda 189 Ap/p; —Nin qiymati yenidon artir. Daha yiiksok siilanma dozasinda (t = 100saat)
isa Ap/pi —Nin qiymatinin artmasi mohz bununla izah oluna bilar.

Beloliklo bu tocriibalordon asagidaki naticoys golmok olar: H,O, miihitindo gabagcadan
radiasiya-oksidlosdirici islonmoys moruz qalmis paslanmayan polad niimunslorinin sathlori, y-
siialanma dozasi T = 3070 saat miiddatindo daha davamli olur.
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DIGITAL SIGNAL PROCESSING APPLICATION IN NUCLEAR FISSION
0. Zeynalova', Sh. Zeynalov®?, F.-J. Hambsch?, S. Oberstedt?

LJoint Institute for Nuclear Research, Joliot Curie 6, Dubna, Moscow region, Russia
2 EC-JRC-Institute for Reference Materials and Measurements, Retieseweg 111,
B-2440 Geel, Belgium

Digital signal processing algorithms for nuclear particle spectroscopy are described along
with a digital pile-up elimination method applicable to equidistantly sampled detector signals
pre-processed by a charge-sensitive preamplifier. The signal processing algorithms are provided
as recursive procedures which can be easily programmed using modern computer programming
languages. The influence of the number of bits of the sampling analogue-to-digital converter to
the final signal-to-noise ratio of the spectrometer is considered. The pile-up elimination method
was originally developed for fission fragment spectroscopy using a Frisch-grid back-to-back
double ionisation chamber and was mainly intended for pile-up elimination in case of high
alpha-radioactivity of the fissile target. The influence of the pile-up elimination scheme on the
final resolution of the spectrometer is investigated in terms of the distance between piled-up
pulses using high a purity germanium detector. The efficiency of the developed algorithms is
compared with other signal processing schemes published in literature.
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ATLAS DETEKTORUNDA XIQQS BOZONUN YARANMA PROSESLORI VO BU
PROSESLORO RADIASIYANIN TOSIRI

O. Abdinov!, N. Cavadovl’z, A. Ceplakovz, F. Ohmadov*?

'Fizika Institutu, AMEA, Baki AZ-1143, Azorbaycan
2Birlagmis Niivo Tadgiqgatlar: Institutu, Dubna 141980, Rusiya

ATLAS detektoru diinyanin on bdyiik siiratlondiricisi olan Boyiik Adron Kollayderindo
(Large Hadron Collider LHC) zarraciklorin togqusmasi zamani bas veran fiziki proseslarin
oyranilmasi moaqgsadi ilo yaradilmigdir. LHC-nin yaradilmasinda asas magsod isa elementar
zarraciklor fisikasinda Standart Modelin yoxlanilmasi va bu modelds yeganas tapilmayan zarracik
olan Xiqgs bozonun tapilmasidir. ATLAS detektoru
(Sakil 1.) asagidaki hissalordan ibaratdir [1]:

1. Daxili detektor hansi ki, ii¢ hissadan ibaratdir- Piksel
detektoru, SCT yarimkegiri-ci geydedici vo TRT kegid
sualanmasi qeyd-edicisi; 2. Elekrtomagnit kalorimetri
(lepton va fotonlarin enerjisini 6lgmok {igiin); 3. Adron
kalorimetri (adronlarin enerjisini 6lg-mok {igiin); 4.
Miion spektrometri (miionlar1 geyd etmok {iciin); 5.
Magnit sistemi (bozi parametrlori 6lgmok {iglin magqnit
sahosi yaradir) hansi ki, li¢ yera bdlinir- markazi Sokil 1. ATLAS detektoru
solenoid, barrel toroid vo end-cap toroid.

LHC-do proton selinin 7 TeV enerjiys godor siiratlondirib detektorlarin moarkazlorinds
toqqusdurulmasi nazards tutulur. Hal-hazirda siiratlonon protonlarin enerjilori 3.5 TeV-dir.

Signal va fon proseslarin hesablanmasi.

Adron kollayderlarinds Xiqgs boson osason asagidaki dodr kanal lizro yaranir:
gg — H gluon qrisigl, qF = W~ W™ qg — qH vektor bozon qarisig,, g — VH (burada V-
W= vo ya Z bozondur) vektor bozonla birgo yaranma vo ggq — tfH t- anti t-kvark ciitii ilo birgo
yaranma. Bu isde Xiqgs bozonun W™ -bozonla birgs yaranmasi prosesi daha otrafli tadqiq olun-
musdur. Proses CompHEP programinda hesablanmis vo alinan noticalar (ntuple fayl-lar) ROOT
programi vasitasi ilo islonilmisdir. Hesablamalar bazi fon proseslori tigiin do aparilmisdir:

Signal prosesinin (pp = W~ H) hesablanmasi asagidaki qaydada aparilmisdir. ilk olaraq
baslangic parametrloro qiymotlor verilmis vo boazi parametrlor iizorino miioyyan soartlor
goyulmusdur. Signal prosesini hesablayarkon parametrloro asagidaki qiymatlor verilmigdir
1. Xiqqs bozonun kiitlosi molum olmadigindan daha ehtimalli sayillan 120 QeV giymati

verilmisdir. 120 QeV kiitlali Xiqgs bozon 80% ehtimalla bb ciitiino parcalanur.
2. Baslangic zorrociklor (protonlar) daxil edilmis vo onlarin enerjilori 7 TeV gotiiriilmiisdiir.
Son zarraciklor olaraq e, 7, b- vo b-kvark daxil edilmisdir.
Son zarraciklarin enino impulslarin 20 QeV don boyiik olmasi, psevdosiiratlorinin -2.5 + 2.5
arasida doyigmosi kimi sortlor qoyulmusdur. Bu sortlorin qoyulmasinda mogsad fon
proseslarin hadisalorinin sayinin va ya effektiv kasiklorinin miimkiin qadar azaldilmasidir.
5. Hadisalorin saymin bozi parametrlordon asililiq
grafiklorini qurmaq ticiin, enerji, impuls, bucaq vo s. Z> LA <h
parametrlor vo onlarin doyismo intervallar1 daxil K B
edilmisdir. b
Simvolik hesablamalardan sonra 12 alt prosesin g
Feynman diagramlar: qurulur [2]. ik altprosesds bir <:e
(Sakil 2), digar altproseslords isa diaqramlarin say1 birdan
¢ox olur. Sakilda d, U, b, B, e, Ne uygun olaraq d-, @-, b-,
b, e"vo ¥, -zorracikloridir.

~ow

Sokil 2. Xiggs vo W™ _- bozonun birgo

yaranma prosesinin Feynman diaqrami

Naticalar
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Signal prosesinds 12 alt prosesin hor birinin effektiv kasiyi ayri-ayriligda hesablanmis vo
alinan naticalor toplanaraq prosesin tam effektiv kasiyi tapilmis vo Codval 1-do gostorilmisdir.

proses ‘ Effektiv kasik [pb] ’ Hesablama xatasi [pb]
pp - W-H— eV, bb 1.80E-02 \¢1.21E-03
Cadval 1. Signal prosesinin effektiv kasiyi va program:n hesablama daqiqliyi.
Yaranan zarraciklor tgtin hadisalorin  sayinin bazi parametrlordon asilihg oyrilori
qurulmusdur. Elektron ii¢iin alinan enina impuls vo psevdosiiratdon asililiq ayrilori (Sakil 3)
gostorilmisdir.
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Sokil 3. WH prosesinda elektron iigiin hadisalorin saymnin enina impulsa (sagdaki) va
psevdostirato (soldaki) gora paylanmasi.

Eyni sortlor daxilindo asas fon proseslori yani, effektiv kosiyi daha boyiik olan fon
proseslori hesablanmis va naticalor Codval 2. -do verilmisdir.

Proses Effektiv kasik [pb] Hesablama xatasi [pb]
pp — tE—= W W bk — e*,V,, eV, b b 2.77E+01 +1.43E-02
pp—= W bb— e . V,.b.b 2.65E+01 +1.15E-02
pp =W Z e V. bbb 6.02E-02 +7.34E-03

Cadval 2. Osas fon proseslarinin effektiv kasiklori va hesablama xatalar:.

Yuxarida gostorilon noticalordo radiyasiya nozoro alinmamusdir, bu effektiv kosiklor LO
(Leading Order) asas doracali effektiv kasiklordir. LHC enerjisinds (14 TeV) radiasiyani nazors
almamaq miimkiin deyil. Bizim prosesdo radiasiya asason oslavo fotonlarin (y-sualarin) vo ya
gluonlarin buraxilmasi hesabina olur. Ona goéro do proseslorin Feynman diaqramlarini
hesablayarkan olavo olaraq gluon vo ya fotonun (y-nin) yarandigi diaqramlari da hesablamaq
lazimdir. Radiasiya nazors alinaraq hesablanan effektiv kosik NLO (Next-to-Leading Order)
effektiv kosiyidir. o(NLO)/a(L0O) effektiv kosiklori nisboti olan K-faktoru gg — H prosesi
ticiin 1.8, gq — ttH prosesi tigiin ~0.9 barabar olur [3] yeni, radiasiya gluon garisig: prosesinin
effektiv kosiyini togriban iki dofo artirdigi halda Xiqgs bozonun tt ilo birgo yaranma prosesinin
effektiv kosiyini 10% azaldir. Bazi fon proseslori iigiin K-faktoru 1.2-1.8 arasinda doyisir.

Radiasiya tokco proseslora yox eyni zamanda bu proseslori geyd edon detektora tosir edir
Vo bu sobobdon hadisalorin geyd edilmasinds vo cihazlarin normal islomoasinds miiayyan
problemlar yaranir. Bu problemlari miimkiin gader azaltmagq iigii radiasiyaya davamli cihazlardan
istifado olunur. ATLAS detektorunda hal-hazirda istifado olunan cihazlarin normal istoma
miiddati 10 il nazords tutulmusdur.
9dabiyyat
[1] The ATLAS Collabaration CERN-OPEN-2008-020.
[2] F.Ahmadov XIV Conference OMUS-2010.
[3] M. Spira, M. Dittmar, CMS NOTE 1997/080.
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EXCITATION OF ISOMERIC STATES IN REACTIONS (y,n) AND (n,2n)
ON 1%10Te NUCLEI

S.R. Palvanov'?, J. Rakhmanov®, M. Kajumov®, M.l. Mamajusupova®, O. Juraev®

!Department of Physics, National University of Uzbekistan, Tashkent, Uzbekistan
?Institute of Applied Physics, National University of Uzbekistan, Tashkent, Uzbekistan
%Institute of Nuclear Physics, Tashkent, Uzbekistan

In the present work results of investigation of the isomeric yield ratios Y /Y4 and cross-
section ratios om/cg of the **°Te(y,n)"**™*Te and ***Te(y,n)"*™9Te in the energy range of 12+35
MeV with energy step of 1 MeV and **Te(n,2n)***™Te and ***Te(n,2n)***™9Te at 14 MeV are
presented.

Samples of natural Te have been irradiated in the bremsstrahlung beam of the betatron
SB-50 of Institute of Applied Physics of National University of Uzbekistan in the energy range
of 10+35 MeV with energy step of 1 MeV. For 14 MeV neutron irradiation we used the NG-150
neutron generator of Institute of Nuclear Physics.

The gamma spectra reactions products were measured with a spectroscopic system
consisting of HPGe detector CANBERRA with energy resolution of 1,8 keV at 1332 keV
gamma ray of ®*Co, amplifier 2022 and multichannel analyzer 8192 connected to computer for
data processing.

The yields of the metastable state decays were evaluated by using the 153 keV (**"Te,
J"=11/2", T1,=4,68 d) and 556; 696; 729 keV (**™Te, J" =11/2", T1,=33,6 d) y-rays. The yields
of the ground state decays were evaluated by using the 644 keV (**Te, J"=1/2*, T1,=16,05 h)
and 459 keV (***Te, J"=3/2*, T1,=69 m) y-rays.

The results of calculation are given in the table below (25+30 MeV).

EymaX1 Ym/Yg
MeV Target nucleus, J”
97e, 0 e, 07
25 1,08+0,04 0,4840,03
26 1,06+0,02 0,49+0,02
27 1,04+0,02 0,4940,02
28 1,03+0,02 0,4840,02
29 1,02+0,02 0,49+0,02
30 1,06+0,02 0,4840,02

For the **Te the results are in good agreement with the date of ref. [1]. The isomeric
yield ratios Y /Y, of the reaction (y,n) and (n,2n) on **Te are obtained at first. ***Te(y,n)"**"Te
and °Te(y,n)"®"Te reactions cross section are obtained at first. The cross section isomeric
ratios at E,=15 MeV are estimated.The results are compared with the calculations made in the
statistical Fermi-gas theory.

1. Arakelyan A.A. e.a. In: Abst. of paper of Intern.Conf. on nuclear spectroscopy and

structure of the atomic nucleus. L., Nauka, 1991, p. 292.
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ISOMERIC YIELD RATIOS AND CROSS SECTION RATIOS OF THE
REACTION (y, n) AND (n,2n) ON "*%ge

S.R. Palvanov'?, G.S. Palvanov* 2, J. Rakhmanov®, M. Kajumov?, O. Juraev?,
R.B. Abdunazarova®

!Department of Physics, National University of Uzbekistan, Tashkent, Uzbekistan
?Institute of Applied Physics, National University of Uzbekistan, Tashkent, Uzbekistan
%Institute of Nuclear Physics, Tashkent, Uzbekistan
e-mail: satimbay@yandex.ru

In the present work results of investigation of the isomeric yield ratios reactions
"Se(y,n)*™9Se, 52Se(y,n)¥i™ISe, *Se(n,2n)*™ISe and %2Se(n,2n)®™9Se are presented. The
isomeric yield ratios were measured by the induced radioactivity method.

Samples of natural Se have been irradiated in the bremsstrahlung beam of the betatron
SB-50 of Institute of Applied Physics of National University of Uzbekistan in the energy range
of 10+35 MeV with energy step of 1 MeV. For 14 MeV neutron irradiation we used the NG-150
neutron generator of Institute of Nuclear Physics.

The gamma spectra reactions products were measured with a spectroscopic system
consisting of HPGe detector CANBERRA with energy resolution of 1,8 keV at 1332 keV
gamma ray of ®°Co, amplifier 2022 and multichannel analyzer 8192 connected to computer for
data processing.

The yields of the metastable state decays were evaluated by using the 254 keV ("*"Se,
J=1/2", T1,=38,9 m) and 103 keV (®'™Se, J"=7/2", T1,=57,3 m) vy-rays. The yields of the
ground state decays were evaluated by using the 361 keV (%Se, J"=7/2", T1,=7,1 h) and 275
keV (319Se, J"=1/2", T1,=18,5 m) y-rays.

For the Se(y,n)®'™9Se the results of calculation are given in the table below (27+30
MeV).

Eymax, MeV 27 28 29 30
Yl Yg 0,56+0,02 | 057+0,02 | 057+0,02 | 0,56+0,02

For the "“Se(y,n)"™%Se and ®2Se(y,n)®'™9Se the results are in good agreement with the
date of ref. [1]. The isomeric yield ratios of the reaction (y, n) on "*#2Se in the 25-35 MeV energy
range are obtained at first. (y, n)™ and (y, n)? reactions cross section are obtained. For the
Se(n,2n)™9Se results are in good agreement with the date of ref. [2]. The results are compared
with the calculations made in the statistical Fermi-gas theory.

1. Mazur V.M. /I Physics of elementary particles and atomic nuclei.2000.V.31.

P.1043.
2. Fam Zun Kihen et al. // Yad. Fiz.. 1982. VV.35. P.257.
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BEAM PLUG REPLACEMENT AND ALIGNMENT UNDER HIGH RADIATION
CONDITIONS FOR COLD NEUTRON FACILITIES AT HANARO

Yeong-Garp Cho*, Jin-Won Shin, Jung-Hee Lee, Jeong-Soo Ryu

Korea Atomic Energy Researgh Institute, 1045 Daedeok-daero, Yuseong-gu, Daejeon 305-353,
Korea Corresponding author: ygcho@kaeri.re.kr

The HANARO, an open-tank-in-pool type research reactor of a 30MWth power in Korea,
has been operating for 15 years since its initial criticality in February 1995. The HANARO Cold
Neutron Research Facility (CNRF) Project was begun in July 2003 install a cold neutron source,
neutron guide system and neutron instruments.

The beam port assigned for the cold neutron at HANARO had been used for an 8-m SANS
without neutron guides until it was replaced by a cold
neutron guide system in 2008. We have developed a cold
neutron guide system for the delivery of cold neutrons
from the cold neutron source in the reactor to the neutron

scattering instruments in the guide hall. The system = i A
consists of the in-pile plug assembly with in-pile guides, |@\ <. f //
the primary shutter with in-shutter guides, out-pile guides

. . Figure 1. Cold Neutron Guide System at
in the reactor hall and the neutron guide hall, and ‘ HANARO Y

shielding blocks as shown in Figure 1.

Since the HANARO has been operated from 1995, it was a big challenge to replace the
existing plug and shutter with the new facilities under high radiation conditions. When the old
plug was removed from the beam port in 2008, the radiation level was 230 mSv/hr at the end of
beam port. In addition to that, there were more difficult situations such as the poor as-built
dimensions of the beam port, limited work space and time constraint due to other constructions
in parallel in the reactor hall.

Before the removal of the old plug, we measured the level of the radiation coming out
through a small hole of the plug to estimate the radiation level during the removal of the old plug
and installation of a new plug. Based on the measurement and analysis results, special tools and
various shielding facilities were developed for the removal of old in-pile plug and the installation
of the new in-pile plug assembly safely.

In 2008, the old plug and shutter were successfully replaced by the new plug and shutter
as shown in Figure 2 and Figure 3 with a minimum exposure to the workers. To avoid any
problem at radiation conditions, we verified the performance of the special tools and the work
procedures for the replacement with a sufficient rehearsal at a simulated condition.

A laser tracker system was also one of the main factors in our successful installation and
alignment under high radiation conditions and limited work space. The laser tracker was used to
measure and align all the mechanical facilities and the neutron guides with a minimum radiation
exposure to workers. The alignment of all the guides and accessories were possible during
reactor operation because that the laser tracker system can measure and align in 3 dimensional
coordinates without a direct sight of the beam line.

At a full power reactor operation in 2010, we confirmed that the neutron guide system
delivers the cold neutrons to the instruments with enough neutron fluxes. Also, shielding
performance has been verified with the primary shutter opened and closed.

s 2 g

Flgure 2. The removal concept of the old p|U9 at Figure 3. The installation concept of the in-pile
CN beam port plug assembly at CN beam port
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WCCJIEJOBAHME INPABUJIO MHTEHCUBHOCTEMN B BPAIIATEJIBHBIX
MMOJIOCAX 3/2[521], 5/2[642] B SIIPE °SM.

Kapaxomxkaes A.K., Caiitazkonos LI.P., FOnxames J1.0.
Hayuonanvnouit Yuusepcumem Yzbexucmana, Tawxenm, ashrafhon@yandex.ru

N3BecTHO, 4TO J71s1 OTHOILIEHUSI MTHTEHCUBHOCTEHN 3JIEKTPOMArHUTHBIX NIEPEX0J0B BHYTPU
U MEXJY BpalllaTeIbHbIMU COCTOSHUSMM BBINOJHAETCSA NpaBwia Anaru. BeinmonHeHue 3toro
MpaBHJia YKa3bIBAET, YTO BOJIHOBBIC ()YHKIIUU STUX YPOBHEH HE MMEIOT MIPUMECHBIX KOMIOHEHT
COCEJIHBIX COCTOSIHHUI. MBI HCCIIeOBAIM JIIEKTPOMAarHUTHBIE NTEPEXObl HU3KUX SHEPIUU MEKIY
YPOBHSIMU TIPUHAUICKAIIMMUA OJHOM M TOM K€ BpalllaTeIbHOM Mosioce. DKCIEepUMEHTaIbHbIE
CBEICHHUs O CBOMCTBAaX ramMma-nepexofoB coOpanbl B Tabiuue 1. Jlannsie 00 sHepruu E,,
MHTEHCUBHOCTH |y, THII ¥ IOPSJOK MYJIBTUIIONBHOCTU GL ramMma-nepexozoB nomaydeHst B [1].
B tabnune nmpuBeaeHsl cnuHbl HavanbHOro (lj ) u koneuHoro (lf) cocrosiHuil sipa, mapamerp
CMEIIUBAaHUS MYJIbTUIIOJECH 8%, oTHOLICHHS HHTEHCHBHOCTEH E2 KOMIIOHEHTHI raMMa-KBaHTa 1
npaBuio Anaru. IlomydeHHbIe pe3ysibTaThl OKA3bIBAOT, YTO MPABUIIO AJIard HE BBITOJIHIETCS
J1si E2-KOMITOHEHTHI 3JIEKTPOMAarHUTHRIX MIEPEXO0B B siIpe 1Sm. Kak BugHO U3 TaGauuBL, B
BparateabHoil mosoce 3/2[521] skcnepuMeHTaIbHbIC 3HAYEHHS OTHOIICHUS WHTCHCHBHOCTEH
raMMa-KBaHTOB Ha IMOPSOK, B BpamarejabHON mojocekl 5/2[642] npubau3uTenbHO B TpH pasa
MIPEBBIIIAIOT TEOPETUUECKOTO 3HAUCHHUS.

Tabmuma 1. DkcrnepuMeHTaIbHbIE
1
BpaIlaTelbHBIX MOJIOC B SAPE gm.

AAaHHBIC O TaMMa-lepexoJgax MEKAY  YPOBHAMU

I , 2 I 1(GL)/ IYz(GL) AL(GL) Crun
BoioB | ren | OF 0 B E2 | 25| 2k
3/2[3521]

53.033 | 3.13(19) | MI+E2 | 0.031()) |  0.45(4) 0030 [ 5[ 3
127.698 | 0.208(12) | E2 i 1 1 71 3
5/2[642]

59.753 | 1.18(9) | MI+E2 | 0.0548) | 0.131(21) 0059 [ 7] 5
135.873 | 0.046(7) | (E2) i 1 1 9 | 5
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UCCJIENOBAHME DJEKTPOMATHUTHOM KOHCTAHTBI S BPAIIATEJIbHOM
MOJIOCHI 11/2[505] B SIAPE *°GD, **°GD U *°DY

Kapaxomxkaes A.K., Caiitazkonos LI.P., FOnxames J1.0.

Hayuonanvnoiti Yuueepcumem Yzoexucmana, Tawikenm
ashrafhon@yandex.ru

HccnenoBanue 3y1eKTPOMArHUTHOW KOHCTAHTBHl S BpalllaTelbHON IOJIOCHI U IapaMeTpa
CMCIINBAHUS MYJIBTHIIONCH 2EKTPOMATHUTHBIX [IEPEXOOB 8% JAI0T BaXKHBIC CBEICHHS O BEPO-
SATHOCTH JICKTPOMAarHUTHBIX B3aUMOJCHCTBUN B siipax. B nanHoil paboTe BriepBbIe OMPEIEICHbI
3HAYCHMsI DJIEKTPOMArHUTHOM KOHCTAHTHI S partanmuoHHOW mosiockl 11/2[505] mns HeyeTHBIX
smep 2°Gd, °Gd u *°Dy. B pa6orax [1,2] GbUIH ONpeaeNeHBl 3HAYCHHS IEKTPOMATHHTHOI
KOHCTaHTHI B 00J1acTH MaccoBbIX uncell A=155-167 u A=165-173. DnekTpoMarHuTHas KOHCTaH-
Ta S €CThb OTHOIIEHWE MAaTPUYHBIX AJIEMEHTOB BHYTPHUIIOJIOCHOr0 ramMmmMa-nepexoaa ¢ (MI1+E2)-
MYJBTUIONBHOCTBIO. JTa BEIUYMHA MMEET MOJOXKUTEIbHOE WU OTPULIATENIbHOE 3HAYEHHUE B
3aBHCHMOMCTH OT 3HaKa mapamerpa CMEUIMBaHHUSA MYJIbTHIONEH O. Mbl onpenenuian abCoIoT-
HBIE 3HAYCHUS DJIEKTPOMAarHUTHON KOHCTAHTHI S.

2_ (gK_gR)2 1-1/2 2 2
S Q02 L+() BySx 121 52(17 —1) ( 0o )
OKCHepUMEHTAJIbHBIE 3HAYEHUs SHEPTUU, HHTEHCUBHOCTHU B3sThI U3 pador [3,4,5]. [lapamerpsl
CMeIMBaHus & ONpPEETNIN U3 OTHOILIEHNUS HHTEHCUBHOCTEN raMMa-KBaHTOB BHYTPUPOTAIIMOH-
HBIX Tepexo/oB. B Tabmuie 1 mpuBeneHbl 3HAYCHHUS AJIEKTPOMATHUTHOM KOHCTAHTHI S M €ro
CpeiHee B3BEIICHHbIE 3HAYeHUS JIJIs1 MacCOBBIX uncesn A=153,155.

8.76-10"E? , s0.mazh,

Tabmuma 1. DkcnepuMeHTaIbHBIC JaHHBIE O TaMMa-TIepPex01ax BpaliaTeIbHOM IMOJIO0CHI
11/2[505] v 3HaYCHUH PITCKTPOMATHUTHOW KOHCTAHTHI S .

CnuH 2 S(AS)
E, x>B I, oTH.ex. o, | 20, 1) snmar./(e6)
15354
211.6 100 15 13 0.09(2) 0.084(4)
229.7 100 17 15 0.12(2) 0.074(6)
246.0 72 19 17 0.14(2) 0.065(5)
274.5 63 23 21 0.08(1) 0.079(5)
Cpennee B3BenieHHoe 3HaueHne S(AS) = 0.074(4)
TG
181.1 82 15 13 0.0810(2) 0.047(3)
199.3 49 17 15 0.19(3) 0.051(4)
216.7 58 19 17 0.073(12) 0.074(5)
232.4 54 21 19 0.058(10) 0.063(2)
245.9 53 23 21 0.044(8) 0.096(9)
Cpennee B3BeneHHoe 3HaueHne S(AS) = 0.059(5)
5Dy
221.0 11(2) 15 13 0.212(114) 0.060(16)
254.2 6(2) 19 17 0.13(9) 0.070(24)
Cpennee B3BerenHoe 3Hadenne S(AS) = 0.063(13)

1. AGnypazakoB A.A., Anu6 FO.111., Kapaxomxaes A.K. 13B.PAH. Cep.¢pu3.1991.T.55, C.34.

2. KapaxomxkaeB A.K. Ykp.dpuz.xypa. 2004, T.49, Ne§, C.754.

3. Lovhoiden G. and ett.all. Nucl.Phys.A181,589(1972).

4. Riley M.A. and ett all. Z.Phys. A345, 121(1993).
5. Riley M.A. and ett all. Proc.5™ NORDIC Meeting ,Jyvaskyla, Finland, p.353(1984).
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TECTOBBIE HCCJIEJOBAHUA 110 BJIMAHHUIO HCITOJIB3YEMbIX
MPUBJNKEHUN HA PACYETHBIE BEJIUYUHBI 3 ., A7 B PEAKTOPE UBP-2M.
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ObvbeduneHnblll UHCMUMYM 10ePHbIX uccnedosanuii,’
Jlabapamopus neiimpounou ¢uzuxu um U.M. @panka,
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HUro0BI OLEHUTH TOYHOCTH pacueras, U ¢ B peakrope VBP-2M  Obuin npoBeleHbl

TECTOBBIC MCCIICIOBAHUS IO BIMSHUIO MCIIOJIb3YEMbIX MPUOIMKECHUI Ha pacueTHBIC BETUYNHBI.
Jist 5T0r0 OBLIM NPOBEICHBI PACUCTBl B, ¥ 7 ISl PA3IMYHBIX CHCTEM, JUIS KOTOPBIX HMEIHCH

SKCHICPUMCHTAJIbHBIC 3HAYCHUSA ﬂ?d) uid 7. B kauecTBe 00BEKTAa TECTOBBIX PacucToB ObLIH

BbIOpanbl peaktop MBP-2 ¢ u3BeCTHBIM 3KCHEPUMEHTANbHBIM 3HAYEHHWEM 7 U KPUTHUYECKas
coopka ZPR-11I-59 ¢ n3mepennbim 3naueHuem g . Peakrop MBP-2  Gmuskuii k BP-2M 1o

TUIY ¥ cOocTaBy akTuBHOU 30HBI [1]. COopka ZPR-111-59 Gnuska xk peaktopy WBP-2M mo
COCTaBy W reomerpuyeckuMm pasmepam TBIIOB [2]. COopka ZPR-I11-59 sBnsercs ObicTpoit
KPUTHYECKON COOpKON C IUTYyTOHHEBBIM TOIUTMBOM. PacuerHblil criektp HelTpoHoB B MBP-2 u
ZPR-111-59 npaktuyecku coBmamaer co crekrpom B MBP-2M. Bo muorux paborax [3,4],
paccMOTPEeHbl  pasiInyHble METOAbI pacdera g, M 7. M3 aHanusa stux pabor ciexyer, 4o

HauOosee nmpuemiemsiii 11 UBP-2 u UBP-2M meton pacuera f,, 1 7 €CTh METO, OCHOBaHHBIN
Ha TEOPMM BO3MYLICHHH, B KOTOPOM BEIMYMHBI J3 ,1 7 OLCHHBAIOTCA U3 PCLICHHUA

CTAallMOHAPHOI'O0 YPAaBHEHHUs IepeHOCa HEUTPOHOB. 11 pElIeHHs CTAllMOHAPHOIO YpPaBHEHUS
nepeHoca HeWTpoHoB, Obul BeiOpaH DORT [5] - AByXMepHBIH MHOTOTPYNIOBOW KOMILIEKC
porpaMM TIepeHOoca HEHTPOHOB Ha 0a3e MeTo/Ja AWCKPETHBIX OPAWHAT B S,-TIPUOIMKEHUN U
xkommiekec mnporpamm SCALE4 [6] ¢ cucTemMoii MHOTOTPYIIOBBIX SACPHBIX KOHCTAHT.
Hcnonp30BaHre 3THX MPOrpaMM BBI3BAHO TeM, 4TO Komiuiekc nporpamm DORT He umeer cBoeit
CHUCTEMBl TDYNIOBBIX SACPHBIX KOHCTaHT, a Komiulekc SCALE4 wumeer, HO TOJBKO
NPUMEHUTEIBHO K OIHOMEpHOM reomerpun. [loaTomy ¢ momomisto nporpammsel SCALE4 Obuin
MOATOTOBJIEHB! |6-TpyNIOBBIE CEUEHUS Ul JIBYXMEPHBIX MHOTOTPYIIIOBBIX HEHUTPOHHO-
TPaHCTIOPTHBIX pacyeToB 1o nporpammam DORT. DTo mo3Bosuio BBIYHMCIATH pacHpeeeHne
IPSIMBIX M COINPSKEHHBIX IJIOTHOCTEH ITOTOKA HEMTPOHOB. /[ ydera aHM30TpONMHU pacCesiHus
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Puc.1. 3aBucumoctu B,y 1 T OT HOMepa Sy, - npubauxkenus 8 UBP-2
HEHUTPOHOB HCIIOJB30BATIOCH Pi1—mpubamxkeHne cedeHus. UMCIO AUCKPETHBIX Y3JI0B YIJIOBOM
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nepeMeHHoil  (Sp-mipuOnmxeHue) ompeaesieT TOYHOCTh pacyeTa paclpenesieHusl IOTOoKa
HEUTPOHOB 1O yriy. Yem Oonblie aHU30TPONMSI B PEaKTOpe, TEM HEOOXOIMMO HCIOJIb30BaTh
6omnpmee yuciuo y3noB. s ZPR-111-59 u UBP-2 6butn npoBeieHbl ONTUMHU3AIOHHBIE PACUeThI
B, T B 3aBHCHMOCTH OT 4ucCIa y310B. Pesynbrarsl pacyera ast IBP-2 nokasansl Ha puc 1. U3

puc.1 BUAHO, YTO TIpH Sy BbILIE 8 BEJAMYMHA B, MAJIO MCHSETCS C HOMEPOM HPHOIHKEHHUSL.
MakcumanbHOe OTIMYUE PACUETHBIX JaHHBIX 10 f3 B Sg 1 S1e-npubmmKeHusx st ZPR-

I11-59 u UBP-2 cocraBnser ~0,02% wu ~0,01%. [Ipu orneHke BpeMEHU >KHU3HH YBEIHMYCHHE
HOMEpa MPUOIMKEHUS IPUBOIUT K YMEHBIIICHUIO ATOW BEIMYMHBL. VI3 aHAIM3a NaHHBIX OTIUYHE
B HCIIOJIb30BAaHMU Sg OT Sig- NPHOJIMOKEHHS IPH OLEHKE BPEMEHU >KM3HU MIHOBEHHBIX
Heitponos B ZPR-111-59 cocrasnsier ~ 4,9%, nns UBP-2 — ~4,5%. Jlns olleHKH BpEeMEHH JKU3HU
HEO0OXOUMO HCIIOJIb30BaTh €ro AaCHMIITOTHYECKOS C YBEIMUYCHHUEM HOMEpa MPUOIHKCHUS

3HaueHHe. JTO 3HAYEHHE NPAKTUUECKU peanusyercs B Sig-mpubmmkennn r = 6.17x107°c.
PacueTHOEe acCHMITOTHYECKOE 3HAUEHME 7 OJNM3KO K H3MepeHHOMY 7 = (6,2 +0,2)x107°c [7].
Ortcrona ObL10 pUHATO Bee pacueTsl 1o 7 it UBP-2M npoBoauTh B Si- NpUOIMKEHUU.
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YUro0bl OLEHUTH TOYHOCTH pacuera W ¢ B peakrope VIBP-2M  Obuin npoBeieHbl
TECTOBBIEC UCCIENI0BaHMs 10 BIUSHHUIO MCIOIb3YEMBIX NAHHBIX IOV, HA PAaCcUYETHBIC BEIUYMHBI.
Juist aTOr0 OBUIM NMPOBEACHBI PAcyeTl A, M ¢ ISl PasIMYHBIX CHCTEM, KOTOPBIX HMMEIHCH
OKCIICPUMCHTANIbHBIC 3HA4YCHMs. B, WM 7. B kadecTBe 0OBEKTa TECTOBBIX PAcCYeTOB OBLIM

BbIOpaHbl peaktop WBP-2 ¢ W3BeCTHBIM SKCIEPUMEHTATBHBIM 3HAYCHUEM 7 M KPUTHYECKas
coopka ZPR-III-59 ¢ usmepennsim 3Hauenuem g . Coopka ZPR-III-59 Gnuska x  peakropy

WBP-2M 1o coctaBy M reoMeTpuueckiuM pasmepam TBAIOB [1]. Peakrop MBP-2 Gmuskuit k
WBP-2M 1o THIy ¥ COCTaBy akTHBHOWM 30HBI [2]. Ha puc.l mokas3aHbl CIIEKTpbl HEHTPOHOB B
aktuBHOU 30He ZPR-I11-59 u UBP-2M. Pacuernsiii ciektp HeirponoB B UBP-2 mpaktuuecku
coBnagaeT co cuekrpom B MBP-2M. U3 puc.l BugHO, 4TO rpaduTOBBIC 3aMEIIUTEIN COOPKU
ZPR-I11-59 He cuabHO CMSr4arOT CHEKTpP OBICTPbIX HEUTPOHOB B AaKTUBHOM 30HE W,
COOTBETCTBEHHO, YCIIOBUs pacuera napamerpoB kunetuku B ZPR-111-59 Oyayr Gmusku u k

pacuery UBP-2M. -

—e— 116P-2M
0.3 1 —o— ZPR-III

0.2 1

0.1

0.0 4

E. B

Puc. 1. PacderHslii criekTp HEHTPOHOB B aKTHUBHEI 30He IBP-2
u ZPR-111-59 B OTHOCHTENBHBIX EIMHUIIAX

Jns pacuera, Obu1 BbiOpan DORT [3] - nByXMepHBI MHOTOTPYIIIOBOH KOMILIEKC
porpaMM TIepeHOoCca HEHTPOHOB Ha 0a3e METOJa JAWCKPETHBIX OPAWHAT B S,-TIPUOMKESHUN U
komiuieke mporpamMm SCALE4 [4] ¢ cucTeMoll MHOTOTPYNIOBBIX SACPHBIX KOHCTAaHT. B
HACTOSIIEe BPEMs CYIIECTBYET HECKOJBKO OMOIMOTEK MO SACpHBIM JaHHBIM [5]. JlaHHBIE MO
3ara3/bIBAlOLIMM HEHTPOHAM /IS pa3HbIX OMOIMOTEK MMEIOT pa3iuyus, XOTsS U Hebonbue. B
Tab.] TMOKa3aHO CpaBHEHHE paCUETHbIX 3HAaYeHUH d3(PQeKTHBHON 07AM 3ama3IbIBAIONINX
HeiitpoHoB anst ZPR-111-59 u UBP-2, nonydeHHBIX € HCIIOJIb30BAHMEM pa3HbIX OUOIHOTEK

AACPHBIX IlaHHBIX(Vd -4quCJIO 3al1a3JbIBarOIINX HeﬁTPOHOB Ha OAWH aKT OCJICHHA, Aﬂogb OTJINYHC
OT 3KCIHCPUMCHTAJIBHOI'O 3HAYCHUA ﬂ3¢)). Tam xe NPpUBCACHBI 3KCIICPUMCHTAJILHBIC 3HAYCHUSA

B,,-Kak BunHO U3 Tab.1, pacyerHble 3HaueHUs B, OIM3KH K dKCIepruMeHTanbHbIM. 13 Tab.1
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TaKXE€ MOXKHO BHACTH, YTO ,83 " JOCTAaTOYHO CHJIBHO 3aBHCUT OT 4YHCJIa 3ala3dJbIBaloIInuX

HEUTPOHOB HA OJIMH aKT JCTICHHUS.
Hnsa ZPR-111-59 makcumanbHoe otiuune cocrasiseT +5,1% u nius UBP-2 +2,2%.
Ta6iuua.l CpaBHCHHE PaCYCTHBIX 3HAYCHUH £, C UCIIOIB30BAHHEM Pa3HBIX V

(S16-mipubIMKEHNE).

Jloms 3ama3 gpIBaroIIuX

N ZPR-I11-59 HBP-2
No HEHTPOHOB
Bubnoreka 7 By AB,, % By AB,, %

1 ENDF/B-VII 0.00644 0,00244 +4,7 0,002208 +1,9
2 JENDL-3.3 0.00627 0,00238 +2,1 0,002150 -0,8
3 JEF-2.2 0.00646 0,00245 +5,1 0,002215 +2,2
4 Tuttle (1979) 0.00630 0,00239 +2,6 0,002160 -0,3

OKCIIepUMEHT 0,00233 = 0,0001 0,002167 £ 0,000015

B ciyuae ucnonssosanus vy u3 paborsl [5] Tuttle (1979) monmyuaercst 3uadenue g,

Haubosee OJIM3KOe K SKCIepUMEHTaIbHOMY 3HaueHuto kak ans ZPR-I11-59, tak u qns UBP-2.
Pacyernoe 3nauenne f  paroe 0,00239 s ZPR-III-59 orimyaercs or n3mepeHHOro

0,00233+0,0001 na +2,6% [1]. Jinst UBP-2 pacuernoe 3nauenne g, = 0,002160 npakriudecku

coBnamaer kK skcrepuMeHtanbHbiM 0,002167 £ 0,000015 [6]. M3 ananmu3a pacdeTHBIX JaHHBIX
MOJKHO CKa3aTh, YTO IIOTPEIIHOCTh pacieTHON oueHkn g, s UBP-2M Gyzer ne 6onee + 3%.
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NEFTLORIN RADIASIiYA KIMYASI
Islam Mustafayev
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imustafayev@mail.ru

M.Molikzadonin elmi maraq dairasindo olmus on miihiim masalslordon biri Azorbaycan
neftlorinin radiasiya kimyasidir. 1950-ci illorin sonlarinda bu sahads onun rohborliyi altinda ilkin
todqgiqatlar aparilmis, xam neftin fiziki-kimyovi xassolorino (optik sixlig, ozliiliikk, fraksiya
torkibi, sixliq vo s.) ionlagdirict siialarin tosiri todqiq edilmisdir. Bu illordo SSRi EA-nin neft-
kimya sintezi institutunda L.S.Polakin rohborliyi altinda radiasiya-termiki tosir noticasindo
n.heptanin timsalinda model karbohidrogenlorin radiasiya-termiki ¢evrilmasi sahosindo nazori
todqiqatlar aparilmisdir. 60-c1 illorin avvallorindon baglayaraq karbohidrogenlorin vo ayri-ayri
neft fraksiyalarinin radiasiya-termiki ¢evrilmalari bu iki qrup torafindon birgs todqiq olunmaga
baslanmigdir. Bu todqiqgatlarda n.heptanin radiasiya-termiki ¢evrilmasinin ganunauygunluglari, o
climlodon, bas veran proseslora konstruksiya materiallarinin torkibinin, reaktorun 6lgiilorinin,
formasinin vo s. faktorlarin tosiri Oyronilmisdir. M.Malikzadonin laboratoriyasinda 1970-ci
illorin sonlarindan baslayaraq daha yliksokmolekullu karbohidrogen asasli maddslorin vo neft
fraksiyalarinin timsalinda bu todqiqatlar inkisaf etdirilmisdir.

Bu moruzado osast M.Molikzado torofindon qoyulmus neftin radiasiya kimyasinin
inkisafi sahasinds aparilmis tadgiqatlarin naticalarindon bahs olunur:

- Pentadekanin radiasiya-termiki pargalanmasina doza giicii vo temperaturun tosiri

- Neftin va neft fraksiyalarmin (200-400°C, 230-310°C) radiasiya-termiki parcalanmasinda
olefinlarin alinmasi

- Mazutun, bitumun va qudronun radiasiya-termiki ¢evrilmoalorinds hidrogenin alinmasi

- Neft-bitum osasli {izvi xammalin radiasiya-termiki c¢evrilmolorindo maye vo gaz
mohsullarin alinmasi

Gostarilon proseslorin kinetikasi todqiq olunmus, mohsullarin alinmasinin texniki-igtisadi
gostaricilori toyin edilmisdir.

Karbohidrogenlorin radiasiya-termiki ¢evrilmasinin iimumi kinetik modeli toklif olunmus
vo bu model asasinda proseslorin gedisino doza giicli vo temperaturun tosirini miioyyon edon
yarimempirik diistur alinmisdir.
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B nannoil pabote ¢ nmomompio Metona MK-cnexrpockonuu Obul M3ydeH CTPYKTYpPHO-
IPYNIIOBOKH  cOocTaB  He(Te3arps3HEHHbIX TMOYB M €ro KOMIOHEHTOB, CypaxaHCKOro
MECTOPOKIEHHUs AMNIIEPOHCKOIO MOJYyOCTPOBA U JIaH MEXaHMU3M (OTOXMMHUYECKOIO Ipolecca
1ocJie BO3AEUCTBUS Ha UcclieyeMble 00pa3ubl Y O-nmyyamu.

IIpu nonananuu HepTH M HEPTENPOAYKTOB B IOUYBY IPOUCXOIAT INIyOOKHE M 4acTo
HeoOpaTHUMble  W3MEHEHHs  (QU3MYecKHX,  MOpP(OJIOTHYECKUX,  (U3UKO-XUMHUYECKHUX,
MHUKPOOHOJIOTHYECKUX CBOWCTB, @ MHOT/AA U CYIECTBEHHAs MEepPEeCTPOiiKa MOYBEHHOIO NMPOoduiLs,
YTO MPUBOAMUT K IOTEpE IJIOJOPOAMUS U OTTOPKEHHUIO 3arpsA3HEHHBIX TEPPUTOPUNA U3
XO034MCTBEHHOI0 HCIOJIb30BaHMs [1]. 3HaHME YIJIEBOJOPOJHOTO COCTaBa C OJHOM CTOPOHBI
MMEET TMEPBOCTEIICHHOE 3HAYCHNE TPU OYMIICHUN He(TE3arps3HEHHBIX 30H OT HEXKeIaTeIbHbBIX
KaHIEPOreHHbIX He(QTENPOIYKTOB, B TOM YHCIE W3 MOJULUUKINYECKMX  apOMaTHYECKUX
yraeBogopoaoB (ITAY), ¢ apyroit — ais HCHONIB30BaHUS WX C LEIbIO TOJYYCHHS IEHHBIX
(boTocTabHIBHBIX POAYKTOB [2, 3].

B mnacrosmeit  pabore wucciemoBanbl HedTsHOW skcrpakt (HD), BbieneHHBIA u3
HedTe3arps3HeHHbIX 30H CypaxaHCKOTr0 MECTOPOXKIEHHS U €ro apoMaTHuecKas (ppakius.

[Tpu uccnenoBanuu Hedre3arpsa3HeHHBIX MoyB CypaxaHbl 10 U mocie oOiydeHus Y d-
CBETOM JIaMIIbl, ObUIa OOHAPYKEHO, YTO CIIEKTPHI [IOJI0C MOIIIOIIEHUS OYBbI IO MHTEHCUBHOCTH
PEruCTPUPOBAHHBIX 10JIOC MOTJIOUIEHUS OTIMYAIOTCSI OT COOTBETCTBYIOLIUX I0JIOC MOIJIOIIEHUS
HE(PTSIHOI0 3KCTPAKTA BBIJICJIEHHOTO U3 ATOMH K€ IOUBBI.

B cnekrpe nornomenus noyB CypaxaHCKOTO MECTOPOKIEHUS B CIIEKTPAIbHON 00nacTu
1000-1900 cm-1 (xax u B cimydyae HD) oOHapyxkeHa IIMpoKas Mojoca IMOTJIOLIeHUs, KOTopast
COCTOMT B OCHOBHOM M3 6 mepekphiBatomuxcs nojgoc. B orauune ot HD, nonockl nornomeHus
npu 1450 u 1360 cm-1 (MeTWIIeH M METWIbHBIE TPYIIBI) HE YETKO BblpakeHbl. IloMumo 3TOro
npu 1600 u 1640cMm-1 peructpupoBaHHBIE IOJOCHI IMOIJIOIIEHUS MEPEKPBHIBAIOTCS TOPa3/10
MHTEHCUBHEE OTHOCUTENIBHO COOTBETCTBYIOIIUX M0JI0C norioumeHus B HD, BeleneHHON U3 I0uB
CypaxaHCKOTO MECTOPOXKIEHHUS U OTHOCATCS K KojiebaHusaMm 6eH3obpHoro kobia (1600 cm-1) u
—C=C- (1640 cm-1) OenzonpHOro Kosbla. IlepekpbiBaromuecs: MOCIEAHUMHU TOJIOCaAMH
MOTJIOUIEHUS] OTHOCUTENBHO CJIa00 MHTEHCUBHAs mosioca noriouienus 1715 cm-1 otHocutes k
konebanusM C=0O rpynmsi.

Wtak obmyueHre nouBsl Y ®D-cBETOM JiaMIbl IPUBOJUT K YMEHBIICHUIO HHTEHCUBHOCTH
CH3 u CH2-rpynm.

B ciaysae HO, B ornuume oT moyB, C MOBBIIIEHHEM J03bl OOJIyYEHHs YBEIUYHBAETCS
konudecTBO 3upoB. [locne poroodbmyuennss HD, BeimeneHHOro u3 HePTE3arpsi3HEHHBIX MMOYB
CypaxaHCKOTO  MECTOPOXACHHs, HWHTEHCHUBHOCTh MakcumymoB CH2-u  CH3  rpynn
ymenbmaercs, a C=0 u OH rpynn yBenwuyuBaercs. HWrak, mocne ¢oToOOIydeHHST B
HCCJIENOBAHHOM NPOAYKTE KOJIMUYECTBO KHCIOPOACOACPKALIMX COEAMHEHUN yBEIWYMBAeTCA, a
kosmuectBO CH2- n CH3-rpynn yMeHbIIaeTcs.

1. Bpoxnckuit E.C.,CaBuyk C.A. Omnpenenenue HeQTEIPOIYKTOB B 00BEKTaX OKpYXKaroIei

cpenst XKAX, 1998, 53(12), 1238-1251.

2. AGbGacona /I.P., [Ixadapona P.A., KepumoB M.K. // Xum. npo6nemsr. 2010. Ne 1. c. 48.
3. Ao606Gacosa JI.P., JIxadaposa P.A., Kepumor M.K. OmpeneneHrne KOMIIOHEHTHOTO
cocTaBa HE(TSIHOTO OHKCTpaKTa W €€ YIJIEBOAOPOAHON 4YacTH, BBIACICHHOTO U3

HedTezarpsa3HeHHbIX ToyB CypaxaHbl AMNIIEPOHCKOTO TmosyocTtpoBa. // Hayunbie

N3sectuda. Cymraur. 2010. C.15.
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RADIATION TREATMENT OF TOXIC CHEMICALS
M.J. Lee, I.H. Jung, S.K. Jo

1266 Shin Jung Dong, Jung Eup City, Jun-Buk, Korea
Advanced Radiation Technology Institute, KAERI
mjlee@kaeri.re.kr

Objectives: Polychlorinated biphenyls (PCBs) were commercially produced from 1920s
as complex mixtures containing multiple isomers for a variety of applications. They are very
toxic, chemically stable and resist microbial, photochemical, chemical, and thermal degradation.

The public, legal, and scientific concerns about PCBs arose from research indicating they
were environmental contaminants that had a potential to adversely impact the environment, and,
therefore, were undesirable as commercial products. Eventually, most producers reduced or
stopped production of PCBs in the 1970s.

Stockholm convention on POPs (Persistent Organic Pollutants), which was effective on
May 2004 and 151 nations including Korea were joined on June 2005, asked to dispose of PCBs
by 2028 with environmental friendly methods. Korean government also has declared to conduct
by 2015. According to the Environmental law of Korea, over 2 ppm of PCBs has to be
decomposed by legal methods of incineration and thermal destruction. But those are inapplicable
owing to the environmental groups.

KAERI(Korea Atomic Energy Research Institute) has recently developed a remarkable
technology for radiation treatment of toxic chemicals including chlorides using an electron beam
accelerator.

Mothods: Electron beam accelerator of 2.5 MeV energy and 100 kW power capacity
was used to decompose of PCBs having been used as a commercial transformer oil for more than
30 years. Concentrations of PCBs ranged between 5 ppm~900 ppm. The oil were irradiated with
~0.1% of TEA(Triethyl Amin) to make chloride ion aparted off from the PCBs into precipitate at
the conditions of normal temperature and pressure.

The equipment for irradiating the transformer oil in this study was used in a pilot plant
scale of 25 tons a day capacity. It was established following hundreds times of batch tests.

The concentrations of PCBs were measured by GC (Gas Chromatography) with ECD
(Electron Capture Detector) following the KS (Korean Standard) test procedure.

Table 1. Pilot test results of transformer oil by electron beam accelerator.

nc. of nc. of PCB .
No. of Conc. of PCBs P((::%scaf?ter No. of co Ee?orec ) Irradiation Concentration
runs irrad%(?[ifgrze m Dose. kGy irradiation, | runs irradiation, | dose. kGy ir?;c?iz(a:tlisosnaﬁe:n
» Pp ppm ppm » PP
1 1115 250 <0.5 11 73 200 <0.5
2 13.39 150 <0.5 12 373 400 <0.5
3 10.85 150 <0.5 13 498 600 <0.5
4 27.3 150 <0.5 14 82 200 <0.5
5 98.91 300 <0.5 15 20 150 <0.5
6 853 650 <0.5 16 47 150 <0.5
7 853 650 <0.5 17 5 90 <0.5
8 27 150 <0.5 18 37 180 <0.5
9 49 200 <0.5 19 80 200 <0.5
10 98 250 <0.5 20 16 150 <0.5
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Results _In the range of 10 kGy~650 kGy of absorption dose of electron beam energy,
PCBs’ concentrations of oil samples containing 10 ppm~900 ppm of PCBs were to be
undetectable(<0.5 ppm) after irradiation as shown in Table 1.

Figures 1 and 2 show the pilot test equipment for decomposing the PCBs and reactor for
irradiation of transformer oil in this experiments.

Fig.1 Pilot test equipment for decomposing the Fig. 2 Reactor for irradiation of transformer
PCBs. oil.

Conclusion _Electron beam should be a useful tool for environmental conservation.
Residual concentrations of PCBs after irradiation were depended on the absorption dose of
electron beam energy. Advantages comparing to other methods such as chemical destruction,
biodegradation, IR, UV, and so on for decomposition of PCBs in transformer oil are economic,
massive, no additive, simple process owing to the normal temperature and pressure operation.
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NEYTRONOQRAFIiYA VO SINXRATRON VASITOSILO BORK CiSIMLORIN
(PbTiO3) STRUKTURUNUN TODQIiQi

L2Cabarov S.H., Kozlenko D.P., "Mammadov 9.I., *Mehdiyeva R.Z.

YAMEA Fizika Institutu, Baki, H.Cavid pr. 33, AZ-1143
206veounennblii uHcmumym s0ephvix ucciedosanutl, yi. Koauo-Kiopu 6, [{yona, 141980

Nanosoviyyali qurulus xiisusiyyatlori ilo forglonon yeno materiallarin sintezinin inkisafi
cor¢ivosindo aparilan struktur todqiqatlar1 arasinda, gobul olunan on perspektivli metod
neytronografiyadir. Neytronoqrafiya — tozyiq vo temperatur kimi xarici tosirlor altinda bark
cismin kristal gofosinin strukturu vo dinamikasi haqqinda moalumatlarin tocriibi olaraq alinmasi
tiglin alverisli Gisuldur [1,2]. Bu iisulla maddslori todqiq edorken, yavas neytronlardan (siiratlori
azaldilmig) istifado olunur. Ciinki, yavas neytronlarin enerjisi maddonin atomlarinin istilik
enerjisi ilo eyni tortibdedir, bu da kristal qofasin dinamikasini bilavasite dyronmoye imkan verir.
Neytron elo bir magnit momentino malikdir ki, onun kémoyilo maddonin magnit strukturunu
todqiq etmok miimkiindiir. ©On vacib faktor iso, neytronlarin xarici tosirlor altinda belo, yiiksok
niifuz etms qabiliyystino malik olmasidir. Neytron monbolari, digor monbaolorlo miiqaisads, kigik
intensivliyo malik olurlar. Nimunodo neytron seli ®~10" n/sm*s -ni kegmir. Bu da
neytronografik tocriibalorde kig¢ik hocmli nlimunoslorin todqiq olunmasina imkan vermir
(niimunanin hocmi V~1 sm® olmalidir).

IBR-2 reaktrinin modernizasiyas1 osasinda yaradilmis IBR-2M reaktrinda yeni DN-12
neytron spektrometri yaradilmisdir®. Bu spektrometr yiiksok tozyiqde vo yiiksok temperaturda
todgiqat aparmaq imkanma malikdir. Ustiin cohati ondan ibarotdir ki, burada hotta
nanoobyektlorin todgiqi hoyata kegirilo bilor (V~0,05-3 mm®). Bunun iiciin xiisusi difraktometr
yaradilmigdir. Bu difraktometrds olaqoli multidetektorlar sistemindon istifads olunur. Onlarin
kdmayi ilo neytronlarin sopilmasinin qeyd edilmasi asanlasir.

Rentgenografiya da neytronografiya kimi, bork cisimlorin strukturunu Oyronmok
metodudur. Lakin bunlarin hor birinin ayri-ayriliqda {istiin vo ¢atismayan cohatlori vardir. ©gor
bark cismin torkibinde yaxin sira ndmrasi olan element atomlar1 vo ya yiingiil element (H, Li)
atomlar1 Oyronilirss, onlar1 neytronografiya iisulu ilo doqiq todqiq elomok olur. Amma
rentgenografiya iisulu ilo todqiq elemok olmur. Rentgenografiyanin osas iistiin cohoti odur ki,
intensivliyin giymati boyiik olduguna goro, ¢ox qisa zamanda naticolari aldo elomok olur.

Bu isdo, PbTiO3 —in strukturu Oyronilmisdir. Maddonin torkibinds ylingiil element
atomlart vo yaxin sira nomrosi olan element atomlart Oyronilmadiyi {igiin, tocriibalorde
rentgenografiya tisulundan istifads edilmisdir. Tocriibalor, MAXS80 aparatinda, yliksok tozyiqda
vo yuksok temperaturda rentgen stialarinin difraksiyasindan istifads edilorak yerino yetirilmisdir
(Hamburg sinxrotron stialandirma laboratoriyasi**). MAX80 aparati, yiiksok tozyiq vo yiiksok
temperaturda ¢ox qisa vaxt intervallarinda rentgen siialar1 vasitesilo difraksiya molumatlarim
O0lcmoys imkan wverir. Aparatin yiiksok tozylq kamerasi vardir. Hidravlik porsens
uygunlagdirilmis zindanlar bloklarda sorbost siiriisiir. Sinxrotronda alinan siia zindanlar
arasindan niimuns lizerino salinir. Zindanlar vasitasilo niimuns iizorina 12 Gpa-a qador tozyiq
sala bilorik. Yiiksok tozyiq kamerasinda istifade olunan zindanlar volfram karbidden hazirlanir.
Niimuno hor torofdon borabor sixilir. Hocmdo tozyiqin paylanmasi bircinsdir[3]. Niimuno
termociit vasitosilo idara edilo bilon daxili grafit sobas1 ilo 2000 °K  temperatura godor qizdirila
bilir. NiCrSi/NiSi termociitlori niimunonin morkozindo yerlogdirilir. Vo zindanlarin arasinda
konardan idars edilir. Zindanlarla qrafit qizdiricisini birlesdirmak {igiin mis tizliiklorden istifado
edilir. Qrafit qizdiricisindan axan corayanin daqiq texniki sortlorini idars etmek {iciin, xarici

*)Poccus, /[yona, OUAU, JIHD.
**)Almaniya, Hamburg, DESY, HASYLAB.

mikrokomputerli idare blokundan istifado edilir. Rentgen difraksiyas1 tocriibalori ii¢lin enerji
dispersiyasi eksperimental tortibati ovvolcodon molumdur. Niimuno yiikksok tozyiq vo
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temperaturda rentgen siiasi1 vasitasilo siialandirilir. Sopilon (gayidan) siia Ge —dan hazirlanmis
bork cisim detektoru vasitosilo qeyd edilir. Alinan spektr ¢oxkanalli analizatorda saxlanilir.
Diffraksiya diaqramlarini qiymotlondirmok ii¢lin, miirokkeb program tominati miimkiindiir.
Difraksiya diagramlar1 20-200 san orzinds qeyds alina bilir.

Bizim tacriibomizdo 30-70 keV enerji intervalinda spektrlor alinmisdir (Sokil 1.). Hor bir
tozylq vo temperatur tgiin ayri-ayriligda analiz aparilir. Eyni tozyiqdo, temperatur
doyisikliklorino goro diaqramlarda kicik forglor meydana c¢ixir. Bu osason oxlara nozoron
siirismolor ilo miisahido olunur. Amma faza kecidi bas verdikdo iso diaqramlarda osaslh
doyisikliklor bas verir, piklorin say1 artir vo ya azalir. Sokil 1- do, normal soraitdo (p = 0),
faza kecidindon ovval vo sonra alinmis monzorolor gostorilmisdir. Tozyiq olmadiqda, faza
kegidi 494 °S —do bas verir. Onlarin miiqaisosindon, faza kecidi askar goriiniir. Alinmis
spektrloro osason qofos

parametrlorini  tapmaq  olur. 10000 ' ' ' T ' ' '
Molum olmusdur ki, qofosin

Olciilori, temperatur vo tozyiqdon 8000

kaskin asilidirlar. PbTiOj3 kristali,

adi soraitdo tetragonal 6000

qurulusludur. Tetraqonal

qurulusda a=p=y=90° vo a=b#c 4000

olur. Sabit tozyiqdo temperatur
artdigca a-nin qiymati artir, c-nin
giymoti iso azalir. Nohayat, 0
temperaturun elo  bir qiymati
vardir ki, o noqtodo a=c olur.
Tempereturun sonraki artmasinda A

Intensity(a.u.)

2000

-2000

iso a=c boraborliyi davam edir. 35 40 45 50 55 60 65
Mohz homin ndqtads faza kegidi Energy (keV)

bas verir. PAmm foza qrupundan Sokil 1. t;=450 °S va £,=550 °S temperaturlarda PbTiO3

Pm_3m fgza} qrupuna ‘kegld bag kristallarinda  yiiksok intensiviik sinxrotronu ilo alinan
verir. Tozyiqin qiymeti artdiqca, rentgen difraksiyast diagramlar

faza kecidi daha kigik
temperaturlarda bag verir.

Tocriibo osasinda normal soraitdo qofos parametrlori tapilmisdir. Faza kecidinin doaqiq
qiymati miioyyonlosdirilmisdir. Qafas parametrlorinin vo faza kegidinin tozyiqden asililiglar
Oyronilmigdir.

Odobiyyat

1. Heiitpoust u tBepmoe teno (Ilox pen. P.I1.O3eposa, B 3-x Tomax): T. 1 Hosuk 10.3.,
Oszepos P.I1., Xennunr K. CtpykrypHas HeiiTponorpadus, M. Atomusaar, 1978

2. Yungzop K. PaccesHue HEHTPOHOB OT MMIYJIBCHBIX UCTOYHMKOB, M. DHeproaromusaar,
1985

3. Zhang J, Baosheng L, Utsumi W, Liebermann R.C.: In situ x-ray observations of the
coesite-stishovite phase transition: reversed phase boundary and kinetica. Phys.Chem.Min.
23(1996) 1-10
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IONLASDIRICI SUALARIN TOSIRILO Si+H,0 SISTEMINDO GEDON RADIASIYA-
HETEROGEN PROSESLORIN RiYAZI MODELLOSDIRILMOSI

Y.D.Coforov, M.R.Hasanova

Azarbaycan Milli EA Radiasiya problemlari institutu AZ 1143, Baki, F.Agayev 9
azirp@rambler.ru

fonlasdirict siialarin (kisik va orta enerjili elektronlar, y-kvantlar) tasirile, yarimkegirici
vo dielektriklorde asason ionlagma, elektron-hoyacanlanma, qurulus siirtismasi (Frenkel ciitii tipli
radiasiya defektlori) vo istilik effektlori miisahido olunur. Bu effektlordon on enerji tutumlusu
iolagsmadir. Tocriibalor vo nozori hesablamalar [1-3] gostorir ki, Si vo SiO; daxilindo hor sm®
maddo 1 rad doza udarsa, =810 sm>rad” sayda elektron-desik ciitii yaranir. Omolo golon
elektron-desik ciitiiniin bir hissasi Kulon qarsiligli tasiri naticasinda ilkin rekombinasiya edir, bir
hissasi iso dreyf noticosindo biri-birindon uzaqlasirlar. Hom ilkin rekombinasiya, hom do dreyf
stirati temperaturdan vo xarici elektrik sahasinin intensivliyindon asili olaraq doyisir.
fonlasdiric1 siialarm tosirilo Si+H,O sorhoddindo silisium sothindo oksid tobaqoesi vo
sistemdo molekulyar hidogen:
e M" (kation va Frenkel ciitii tipli radiasiya defektlori) morkozlori [4]:
M*+H,0—M"H,0
M*+H,0+e —[M--H,0]"
[M--H,0]"-MOH+H
e Anion (oksigen, 0?*) morkazlori [4]:
0?*+2e"+H,0—0% +2H"
2 O +8i—Si0+0% +2¢
e Desiklor (h) dreyf noticosinds sothdo yaranan oksid (Si0;) tobaqgesi daxilinds neytral oksigen
vakansiyasi (O3=Si—Si=03) vo yarimkegirici-dielektrik sorhaddinds Si—SiO; (O3=Si—Si=Si3)
torofindon lokallasib, hor iki halda gorgin Si—Si rabitasi qirilaraq paramaqnit xassoli, miisbat
E’ (03=Si") vo uygun amfoter xassali Pp-morkozlori (—Si=03, —Si=Sis):
0;3=Si-Si=03 + h — 03=Si" + —Si=0;
03=Si—Si=Siz + h — 03=Si" + —Si=Sis
torafindon omalo golir.
Su molekullart ilo tomasda olan E” morkozi yarimkegirici daxilinden istilik vo ya tunel-
elektronlari (¢) ilo tokrar yiiklonorak suyun birbasa parcalamasinda [5]:
03=Si" + €& + HO — 0s=Si-OH + H
vo Si—Si rabitasini barpasinda:
O5=Si" + —8i=03 + & — 03=Si-Si=0;
03=Si" + —Si=Siz + & — 05=Si-Si=Sis
Istirak edo bilor. Bu holdo matrisa elektron-hoyacanlanma vaziyyatinog (OgESi—SiEOg*,
03=Si—Si=Si3") kegir. Bu elektron-hayacanlanma enerjisi (7,6 ¢V) bu enerji su molekulasina
otiiriilorsa, suyu pargalaya bilar.

ODOBIYYAT
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INVESTIGATION OF ABSORBED ENERGY OF GAMMA RAY ON POLYETHYLENE

D. Rezaei-Ochbelaghl
! Department of Physics, Faculty of Sciences, University of Mohaghegh Ardabili, P.O. Box 179,
Ardebil, Islamic Republic of Iran

Abstract

Using of gamma-ray for resumption of polymer wastes depend on gamma energy and
gamma source. Gamma-ray causes to release free radicals and to crosslink polymers zones.If
exposure of polyethylene (PE) is done with ventilate, in addition of crosslink, gamma-ray makes
peroxide polyethylene due to exist of oxygen. In this research the absorbed of gamma energy on
PE, has been investigated in both air and water surroundings. Two sources (60Co and 137Cs)
were used and results compared with each other. Whereas, variation of carbon percent effects on
PE strength, therefore absorbed of gamma energy was investigated offer increasing of carbon
percents to %3.

Introduction

Plastic waste materials are released in environment as a type of PE like low-density PE
(LDPE),high-density PE(HDPE) and polypropylene(PP). In order to improve properties of this
material two methods are used. These methods are per-
oxidation and gamma exposure [1, 2, and 3]. Using of
gamma-ray causes crosslink of PE and accomplished
double bond on polymer material. Thereunder, the strength
of PE is improved by gamma-ray[4]. In this work the dose
rate of gamma-ray on PE has theoretically been
investigated in order to improve PE's strength by MCNP4C
code (Monte Carlo N-Particle transport code).The set up _
was used on input file of MCNP code has been illustrated 52
in Fig.1. The space of determined sphere separately filled  Fig. 1. Schematic of simulated position
with air and water. Six gamma sources were used in order of sample and sources that used on

input file of MCNP code.

to exposure of PE sample.

Figs. 2 and 3 show variation of absorbed energy by gamma energy.
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‘Fig.3. Variation of absorbed energy versus Fig.2. Variation of absorbed energy
Gamma energy (by source of Cesium 137) versus Gamma energy.
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BJIUAHHUE HU3KOTEMIIEPATYPHOI'O OBJYUYEHHUA BbBICTPBIMHU
JEKTPOHAMM HUTEBUJIHbIX HAHOKPUCTAJIJIOB HHK HA OCHOBE
Geix— SiX

I'.'T. UmanoBa, LII.M.A006acoB , A.U. Hagxados*,Ix.M.Cadapos*

HUnemumym Paouayuonnwix Ipoonem HAH Azepbatioscana
Hncmumym @uzuxu HAH Azepbaiioocana™
Asepbatiodcanckuii I'ocyoapcmeennviii [ledacoeuueckuii Ynugepcumem

[Iporpecc B TEXHOJOTMYECKHX METOJIaX BbIpAIIMBAHUS M JAUArHOCTUKH HAHOCTPYKTYD
Pa3IMYHOTO TUMA, JOCTUTHYTHIN B MOCEIHEE BpeMs, MPOI0JKAET OYKBAJIbHO HA HAIIMX IJ1a3ax
npeoOpaxarh HH(HOPMAMOHHBIA MHUP U TIOBCETHEBHYIO )KHU3Hb YejoBeka. DyHIaMEHTATbHBIC U
MPUKIIAIHBIE UCCIIE0BAaHUS METOJOB CO3/IaHUs U CBOMCTB HAHOCTPYKTYP B KOHJICHCHPOBAHHBIX
cpenax MPUHATO OOBEANHSITH OOIIUM TEPMUHOM «HAHOMATEPHAIBI 1 HAHOTEXHOJIOTUI.

UccnenoBanus pocroBbix npoueccoB u cBoiictB HHK B HacTosimiee Bpemst nmpuBieKarOT
00mb110M MHTEpEC. DTO OOBACHAETCS, B MEPBYIO OUEPE/lb, EPCIEKTUBHBIMU IPUMEHEHCHUSIMHI
HHK B pa3znuysbiX 0OJACTHBIX MHUKPOIJIEKTPOHUKH, ONTOIIEKTPOHUKH, HAHOMEXAHUKH U
HaHOOMOTEXHOJIOTUH.

BecbMa uHTEpeCHO MpUMEHEHHE B TPUOOpax TBepbie pacTBOPbl Ge — Si HaXomIAT B BUIE
HUTeBUAHBIX MOHOKpuctaiuioB (HK). HuteBumHbie MOMyNpOBOAHUKOBBIE MOHOKPHCTAIIIBI
00J1a/1a10T PSAZIOM YHUKAIbHBIX CBOWCTB: OHU MPAKTUYECKU HE UMEIOT Ne(EKTOB U UX MPOYHOCTH
OMM3Ka K TEOPETUYECKOMY NpeAeny, TO €CThb MOXET MPEBOCXOJUTh MPOYHOCTh OOBIYHBIX
monokpucramioB B 10%:10° pas. D1o maer BO3MOKHOCTH M3YYHUTh BIMSIHUE CUJIBHBIX YIPYTUX
nedopMarii Ha pa3TuvHbIe (PU3NIECKIE CBOMCTBA KPUCTAILIOB.

HuteBuaHble KpHUCTaUIbl MPUBIEKAIOT TeM, 4YTO Oe€3 JOMOJHUTEIbHONW TEXHUYECKOU
00paboTKH (MEXaHWYECKOH, XMMHUYECKOM M JAp.) MOTYT OBITh HCIIOJIb30BaHbl B KadyeCTBE
YYBCTBUTEIHHBIX HIIEMEHTOB YCTPOUCTB MUKPO3JIEKTPOTEXHUKH MUHHUATIOPHBIX
MOJIYTIPOBOJHUKOB JIATYMKOB JIJISl U3MEPEHUsT GU3NYECKUX BEJIMYMH. DTUM OOECIIeUnBaETCs, 10
CPaBHEHMIO C JAPYTUMHU METOJaMU (BBIMUIUBaHUE, (oTONUTOTpadusi, IMUTAKCHS), COKPALICHUE
YIEIBHOTO pacxoja MaTepHUajoB, COKpAIICHHWE JJIUTEIbHOCTH MPOM3BOJACTBEHHOIO LUKIA U
YBEJIMUEHUE CPOKa CIyK0a JAaTYMKOB 3a CUET BBICOKOW CTETEHU CTPYKTYPHOTO COBEPIICHCTBA
HUTEBHUIHBIX KPUCTAILJIOB.

[Iytem wMonenupoBaHUsi TEXHOJOTUYECKOIO Ipolecca IOJYyYEHbl aHAIUTHYECKUE

3aBUCHUMOCTH, YJIE€IbHOIO CONPOTUBIEHUS (p) M KOA(P(UIMEHThl TEH30YyBCTBUTEIHLHOCTHU
(K)HK Geix Six oT npumecu (nB 0 jn MoJsHOTO coxepkanus Si u AT=300° C, koTopsie pu
2\J3

BolpamuBanu HK ¢ 3amaHHbIMM  37€KTpOodU3MUECKUMU IapamMeTpaMu. OTO IO3BOJIHIIO
3HAYUTEIbHO YMEHBUIMTh KOJMYECTBO 3KCIIEPUMEHTOB B mocieayromeil obmactu pocra HK,
00€ecTeunTh SKOHOMUIO MaTepUaIOB U DHEPTOHOCUTEIIEH.

VYcranoneno, uro ob6mydsenne HHK n- Gei Six (x=0,10 u 0,15) yckopeHHbIMU
ANIEKTPOHAMHU C dHepruen 4,5 M»B npuBoIUT K MOBBIIEHUI0 MUKPOTBEPIOCTH U MEXaHUYECKON
IIPOYHOCTH KPUCTAIIJIOB, KOTOPHIE YBEITUYUBAIOTCS C POCTOM COAEPKaHUS KPEMHUS B T€pMaHUH,
YTO OOBSICHSETCS B3aUMOJAECUCTBUEM  TOUYEYHBIX JE(PEKTOB, CO3JAAHHBIX OOIYYEHHEM CO
CTPYKTYPHBIMHU Je(heKTaMu.
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FENOLUN METANOL ISTIRAKINDA SULU MOHLULUNDA RADIOLITIiK
PARCALANMASI

Qurbanov M.9., Abdullayev E.T., Qurbanov 9.A., ibadov N.O.
AMEA Radiasiya Problemlori Institutu

Igmoli vo kommunal sularin, habelo sonaye miiosisalorinin tullant1 sularmin tomizlonmaosi
ticlin yliksok enerjili stialardan istifado olunmasi hom iqtisadi, hom do ekoloji cohatdon on sorfali
metodlardan biridir. Radiolitik tomizlomo zamani hom iizvi maddolorin parcalanmast vo
oksidlogsmasi, hom do mikroorqanizmlorin zararsizlosdirilmasi prosesi gedir. Ona goro do bu
metodun ekoloji aspektlorinin, bas veran proseslorin kinetika vo mexanizminin aragdrilmasi onun
istifado olunma imkanlarinin miioyyonlosdirilmasi, inkisaf etdirilmosi vo yeni texnoloji
avadanliglarin hazirlanmasi ti¢lin mithiim shomiyyat kasb edir.

Radiolitik iisul ilo ¢irklondiricilorin tomizlonmasi zamani mohlulda olan basqa maddalor
parcalanma prossesino tosir edir. Bu isdo fenolun suda mohlulunda pargalanma prosesino
mohlulda olan metanolun tosiri arasdirilmisdir. Bu
mogsadlo  fenolun 1000 wug/l qatiligh mohluluna 017 G(fenol),
metanol olavo edilmis vo bu mohlullarda metanolun | 0.09 | moleku/100ev
gatilig1 80 — 400 mg/l intervalinda doyisir. Mohlullarda 223
hall olmus qazlar da istirak edir (C(O2)=44 mg/l). '

0.06 A
Metanol istirakinda fenolun pargalanmasinin radiasiya- | ¢.os °
kimyovi ¢ixisinin qiymatlorinin metanolun gatiligindan | o.04 1

astliligr sokil 1-da verilmisdir. 0.0 1

Gorlindiiyli  kimi  metanol istirak  edon ng C(metanol),
mohlullarda  fenolun pargalanmasinin  radiasiya- | e
kimyovi ¢ixisinin qiymati metanolun istiraki ilo koskin 0 80 160 240 320 400 480

azalir. Fenolun fordi 1000 ug/l qatiliglh mohlulunda
onun parcalanmasinin radiasiya kimyovi ¢IXisinin  Sokil 1 Fenolun 1000 ug/l qatiliqli mohlulunda
qiymoti 1,8 molekul/100eV oldugu halda [1] homin  parcalanmasmmn radiasiya-kimyovi ¢ixisinin
gatiligh mohlulda metanolun qatiligi 80 — 400 mg/I géﬁlf;mn mahlulda olan metanolun qatiligindan
intervalinda doyisdikdo bu gqiymot 0,066 — 0,036

molekul/100eV olur, yoni 27 — 50 dofo azalir.

Mohlulda olan maddslorin qatilig1 (elektron sixligi) suyun elektron sixligindan kigik
oldugu {igiin y-siialarin udulmasi su molekullar1 torafindon bas verir. Yoni prosesin sonraki gedisi
suyun radioliz moahsullarinin (H, OH va eyq) istirak: ilo gedir. e;q vo H atomu tomamilo hall
olmus oksigen molekullar: il, OH radikali iso metanol vo fenol molekullar: ilo reaksiyaya girir.
Lakin metanolun OH ilo reaksiyanin siirat sabiti fenolun eyni reaksiyasinin siirat sabitindon ~20
dofo kigikdir. Demali, metanolun istiraki ilo fenolun parcalanma siirotinin azalmasi asason onun
qatiligimin bdyiik olmasi ilo olagodardir. Ciinki bu mohlullarda metanolun qatiligi fenolun
qatiligindan 80 — 400 dofs boyiik olur. Noticodo OH radikallart metanol molekullari ilo daha
siiratlo reaksiyaya girir vo metanolun qatiligr artdiqca siirot do artir, fenolun parcalanmasi iso
zoiflayir.

Odobiyyat.

1. E.T. Abdullayev, N.O. Ibadov, B.A. Siileymanov, M.8. Qurbanov, S.M. Safiyeva.
Suyun fenoldan radiolitik tomizlonmasnin kinetikasi. Azarbaycan Ali Texniki
Moktoblorin Xobarlori. Ne2 (54), Baki-2008. Soh 76-78.
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PXB-li YAGLARIN SPiRTLi MOHLULUNUN RADIOLIiZ PROSESINO KOH-1n
TOSIRI

M.A.Qurbanov, Z.i.Iskandarova, S.M.Safiyeva, S.H.9liyeva
AMEA Radiasiya Problemlori Institutu

Torkibindo PXB olan yaglarin tomizlonmasi tigiin miixtalif isullardan istifads edilir.

Molumdur ki, islonmis texniki yaglar onanavi olaraq yandirmaqla zorarsizlogdirilir. Bu isa
PXB torkibli yaglar tigun magbul deyil.

Yanma zamani komok¢i mohsul kimi superekotoksiki maddslor, o climlodon “dioksinlor
yaranir. Radiasion texnologiyanin yaglarin PXB-don tomizlonmosi olavo reagentlorsiz,
katalizatorlarsiz vo asagi temperaturlarda aparildigi iiclin ohomiyyat kosb edir. Hazirda bu
istigamotdo aparilan todqiqat islori prosesin ¢ixisinin artirilmasina yonalmisdir.

Mogalada: (0,5 ml PXB + 40 ml C;Hs0H + 0,05 mg KOH )

(0,5 ml PXB + 40 ml C,Hs0H + 0,1 mg KOH)
(0,5 ml PXB + 40 ml C,Hs0OH + 0,5 mg KOH)

99

Sistemlorinin y radiolizi zamani pH-in doyisilmosi vo xlorun omologolma kinetikasi
Oyronilmisdir.

Biitiin niimunslords eyni miqdarda 0,5 ml PXB, 40 ml C,HsOH va 0,05 mq; 0,1 mgq;
0,5mq KOH istifads edilmisdir.

pH-1 6lgmok dciin  pH-metrik iisuldan, xlorun miqdarmi toyin etmok {iciin
xlorargentometrik metoddan istifado olunmusdur.

Niimunolor CO® izotopunun y-sualari ilo stialandirilmisdir. Nimunoalor statik soraitdo
hacmi 100 ml olan siiso ampulalarda stialandirilmisdir.

NCI

mg/ml T A- 0,5KOH
01 =- 0,1 KOH
’ — = a *- 0,05 KOH
0,08
0,06
0,04
0,02 —_
.[/ 1(saat)
0 100 200 300

Sakil 1. Tadqiq olunan sistemlorin naticasinds ayrilan xlorun miqdarmin
stialanma miiddatindon asililigi.

Sok.1-do tadqiq olunan sistemlorin radiolizi naticasinds ayrilan xlorun miqdarinin
sualanma miiddatindon asililig1 gostorilmisdir.

0,5 ml PXB + 40 ml C;HsOH + 0,05 mq KOH olan hal iigiin sistemin radiolizi zamani
ayrilan xlorun radiasiya kimyavi ¢ixis1 0,03 molek/100 ev barabardir.

0,5 ml PXB + 40 ml C;HsOH + 0,1 mq KOH sistemin radiolizi zamani ayrilan xlorun
radiasiya kimyovi ¢ixis1 0,04 molek/100 ev intervalinda doyisir.

0,5 ml PXB + 40 ml C;HsOH + 0,5 mq KOH radiolizi zamani ayrilan xlorun radiasiya
kimyovi ¢ixis1 0,07 molek/100 ev olur.

Gorilindiiyli kimi, KOH-1n konsentrasiyasi artdiqca ayrilan xlorun miqdar da artir.
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pH A- 05KOH

16 =- 0,1 KOH
- 0,05 KOH
14 o> A 4 —
12 42
‘:\
10 = S
*
8 o
6
4
2
t(saat)
0 100 200 300

Sokil 2. Todqiq olunan sistemlorin radiolizi zamanmi pH-in siialanma
miiddatindon asililig1.

Sok.2-dos tadqiq olunan sistemlorin radiolizi zamani1 pH-1n sualanma miiddotindon asililig1
gostorilmisdir. Goriindiiyii kimi, sualanma miiddotindon asili olaraq miihitin tursulugu artir. Bu
PXB-lorin parcalanmasi noticosindo xlorun ayrilmasi vo miihito kegmasi ilo olagadardir. pH
omsal1 14,5 don -7-ys gadar azalir (2,6 Mrad dozadan sonra doyismir).

G, mol/100eV

0,08

0,06 //
0,04 —
0,02

0 0,1 0,2 0,3 0,4 0,5 0,6

Sok.3. Tadqiq olunan sistemlarin radiolizi zamani1 G radiasiya kimyavi-¢ixigin
KOH-1n konsentrasiyasindan astlilig1

Sokil 3-don goriindiiyi kimi radioliz zamani G radiasiya-kimyovi ¢ixisi KOH-1n
konsentrasiyasindan asili olaraq artir.

Bu sistemo KOH-1n olave edilmasi xlorun radiasiya-kimyavi ¢ixisinin artmasina sobab
olur.

ODOBIYYAT

1. 3anaBeckun.JI.H., ABeprsinoB B.A. / Ycnexu xumun. 1998. T.67. Bem.8. C.788-800
2. Jlynun N.W., JlokteBa E.C. // N3B.AH. Cep. Xum. 1996. Ne 7.C1609-1624
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OPTIMIZATION OF PARAMETERS PLAYS AN IMPORTANT ROLE IN GELATION
TIME TO PRODUCTION OF YTTRIUM MICROSPHERES (AZAR-SPHERE)

A. A. Garibov, M. R. Ghahramani
Institute of Radiation Problems, Azerbaijan national academy of sciences, Baku, Azerbaijan

Generally, an organ diseased with cancer is surgically resected; however, the functions of
the resected organ are often not recovered. It is therefore desirable to develop a treatment for
cancer that can destroy only cancerous cells, so that normal tissue can regenerate after treatment.
Radiotherapy is a treatment that shows such potential. However, irradiation is performed from an
external source in most cases. Consequently, the cancer often receives an insufficient dose of
radiation, especially if it is deep-seated, and irradiation can cause severe damage to healthy
tissues.

A new type of in situ radiation method has been tried using 17Y203-19A1203-64Si02
(mol%) (YAS) glass microspheres that are prepared by a conventional melt quench method. But
we report a novel method to production of yttrium microspheres by paraffin oil gelation column,
so the aims of this study is optimization of parameters play an important role on the gelation
time.

In this study, three parameters play an important role in gelation time: (i) concentration of
TEQOS, (ii) concentration of water, and (iii) reaction temperature. In the present study, a
systematic study was carried out by a sol-gel process using a sequential addition method and the
results are discussed. The main parameters and their effects

on gelation time are discussed. 22
The production of brachytherapy microspheres was 20 E
studied. A method was optimized to obtain gelatin time for E :
production of microspheres by paraffin gelation column is , o
reported. The optimal parameters of the gelation time are as 0
follows: TEOS 2 ml, H,O 1 ml, (fig 1,2,3) and a droplet of ° * : °
hydrocholoric acid, temperature 95 © C and 90 cm gelation rome ot TEes

column length. Brachytherapy microspheres could be used to Fig.1. Relationship between

treatment of liver cancer after irradiated at nuclear reactors. gelation time and TEOS volume
For the influence of TEOS volume on the gelation

time, these experiments were studied by changing the volume

50

of TEOS from 1 to 4 ml. Fig. 1 shows the gelation time with w0 E
the change of TEOS volume at the volume of 2 ml of H,0, a 2 &
droplet of hydrocholoric acid and temperature was fixed on 10 %
95 ° C. It can be seen that the gelation time decreases with ‘ ‘ : Lo

the increase in TEOS volume. ° 4 2 0

The influence of H,O was studied by varying the
volume of H,O from 1 ml to 4.5 ml. Fig. 2 shows the gelation  Fig.2. Relationship between gelation
time with the change of H,O volume at the volume of 2 ml of  time and H,O volume
TEQS, a droplet of hydrocholoric acid, and temperature was 200
fixed on 95 ° C. It can be seen that the gelation time increases 150
with the increase in H,O volume.

The influence of temperature on the gelation time was
studied by varying the temperature from 30° C (ambient) and
gradually raising up to 130° C keeping the TEOS volume of 2 s 100 s o
ml, a droplet of hydrocholoric acid and the H,O volume of 2 temperature
ml. The influence of temperature on the gelation time is
shown on Fig. 3. It can be seen that the gelation time
decreases with the increase in temperature.

volume of H20

100

gelation time

Fig.3. Relationship between
gelation time and temperature
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BO3JENCTBHUE y-OBJIYYEHUS HA DJIEKTPOAKTUBHBIE CBOVCTBA
CONNOJIMMEPA BUHWINJAEH®TOPHJIA C TETPA®TOPITHJIIEHOM

MareppamoB A. M., Pycramosa /JI. ®.

Hncmumym Paouayuonnvix Ilpoobaem HAH Azepbatioscana
AZ 1143, @. Aeaes 9, baky, Azepbatiodncan

OTOpIONUMEPDI, KaK U3BECTHO, SBJISIIOTCA OJHUM U3 MEPCIIEKTUBHBIX JIEKTPOAKTUBHBIX
MaTepuasoB Cpely MOJMMEPOB W OHM BeCbMa YYBCTBHUTEIbHBI K BO3JICHCTBUIO palualluu, MPU
9TOM CKJIOHHBI K JIECTPYKIIMOHHBIM TporieccaM. OTHUM U3 TyTel cTabuan3anuu Mhe30CBOMCTB
bTopronuMepoB MOXKET ObITh UX paguallioHHass MOAU(GUKAIUS Y-00TydCHHEM.

Ilenpto mpeacTaBIeHHOW pabOTHI SBISETCS W3yYECHUE BIUSHUS Y-OONlydeHUs Ha
MbE30CBOMCTBA comouMepa BUHWHAeHPpTOpuaa ¢ Terpadropatuwienom —I1 (BAD-TedD).

boimu uccnenoBansl ogHoocHoopueHTUpoBaHHbIe MieHKU [[(BAD-Ted?) mapku O®2MD
coctaBa 70:30 u TommuHor 3042 MkM. [lonsipusanus Mpou3BECHO B ONTHUMAJIBLHOM PEXKUME
IIPH HAMIPSHKCHHOCTH 3JieKTpuaeckoro noiist E, ~ 0,8 MB/cM u temmnieparype Tp= 353 K. Bpems
nossipu3anuu cocrapisiia ty, ~ 30 MuHyT. 3HaYeHHE Mbe30MOAY/Is (31 M3MEPSIIM CTATUYSCKUM
METOJ/IOM U OTPEeNeTsiIn 1o Gopmyiie:

q :CO+CX s AU
* S, * AF’
rae Co- BXogHas eMKOCTh, Cy- €eMKOCTh 00pasna, Si-Ijiomaab 3JICKTPOAOB, Sp-MIONMEPEeYHOe
cedeHue obpasua; AU-u3MeHeHHe HampsyKEHUs Ha AJIEKTPOJaX COOTBETCTBYIONIAS M3MEHEHHIO
Harpy3ku- AF. 3Hauenue nbezomonyist dz; /Uit opueHTHpOBaHHBIX IuieHOK [I(BA®D-TedD)
MOJSIPU30BAaHHBIX ~MPU ONTHUMANbHBIX 3HaueHusx E,, T, m t; mocturaercs ~25 nKu/H.
OO0yyeHue MmiIeHOK OCYIIECTBIEHO Ha ycTaHOBKe PXM-y-30 kak /10, Tak ¥ 1OCIIe MOJISPU3aLIUH.

W3mepeHue IuAIEKTpUYECKUX MapameTpoB tgd u € Obuio mpousBeneHo Ha mocte E7-8 mpu
yactore 1k['1. OgHOOCHas OpHeHTalMs MPU CTENIEHU OpUEHTaluu A = 4+5 ocyliecTBiIeHa Npu
T=355 K.

dsq, nKn/H 1 dt31/ d031
20
B 1 B D=100 xI'p
10 ;/9/6/&\ L
2 D=0
l l l l | I I I S (N N (N B
0 100 200 D,xIp 0 10 20 30 40 t, yac
a) 0)

Puc.1. a) 3aBucuMocTh Nbe30MOYJIsI O3; OT 03Bl Y-001yueHus ienok [1(BAD-
Te®D): 1-ucXomHBIX; 2- OHOOCHOOPHUEHTUPOBAHHBIX.
0) OTHOCHTENILHOE H3MEHEHHE TIE30MOYJIs O31 B 3aBUCHMOCTH OT
BPEMEHHU BBIIEPKKH Tbe3oruieHok mpu T =373 K.

Ha puc.la. nmoka3zansl 3aBucuMOCTH 031 OT J03bI Y-00TydeHUs 11 UCXOTHBIX (KpuBas 1)
U OJJHOOCHOOPHEHTHPOBaHHBIX (KpuBas 2) miueHok [I(BJ®D-TedD). BugHo, 4To 1715 HCXOAHBIX
IUIGHOK ~ Habmogaercss pocT mbe3oMonyias 1o no3bl 100 x['p ¢ jmanpHeHmuMm nuHEHHBIM
yMeHbllieHneM d3; ¢ TMOBBIIIEHHEM JI03bl O0Ny4deHHs. M3 3aBUCHMOCTEH BBITEKAET, 4YTO
panuaioHHas CTOMKOCTh OPUEHTHPOBAHHBIX IUIEHOK BBINIE YeM HM30TPONHBIX M J03a D =50
k['p sIBIsieTCS IpeIeNIbHBIM 3HaUeHueM paauarmonHoi croikoctu [I(BAD-TedD)[1,2].
Bnusaue npeaBapuTensHOro  OONyYEHUST M Pa3IUYHOM  BpPEeMEHU  BO3JEHCTBHSA
temrepaTypbl 373K Ha nibe30Moy 31 OTpaskeHbI B 3aBUCMOCTH, IPECTaBICHHOH Ha puc.10.
BuaHo, uto cnag ds; Ha 50% B TedeHue 5 vacoB HAOJIOMAETCS y HEOONYyUSHHBIX 00pasiax
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(xkpuBas 1), Torga Kak y mpeaBapuTeNbHO 00MydeHHbIX oOpasmax a0 1036l 100 k['p cHmkeHue
cocraBnsier 20-25% B Tewenne 10 uacoB (kpuBas 2). AHaJIOTHMYHBIE Pe3ybTaThl OBLIU
IIOJIyYEHBI U IIPU U3YYEHUH 3JIEKTPETHBIX CBOMCTB Ha OCHOBE ATOro nosimmepa [1].

[Ipu y-o6myueHnuu, mo-BUIUMOMY, B pe3ysibTaTe KOH(GOPMAIMOHHBIX 0—[3 MEpexo/10B
POUCXOIUT W3MEHEHHWE COOTHOUICHWH CErHEeTO- M Mapal’IeKTpuyeckod (assl B CTOPOHY
MOBBIIICHHUS KPUCTAUIMYHOCTH T. €. HaOyo1aeTcsl yBeianueHue cernerodassl nonumepa. Ilocne
y-oonyuennst B MK-crekrpax Habmoamach pocT ONTHYECKOHN IIOTHOCTH Tojioc Tipu 442, 470,
u 508 cm, KOTOpBIE XapaKTepHU3yrT KoH(dopmaruioo Imiockoro sur3ara B [ daze I1(BJD-
Te®dD). CuuraeM, 4YTO 3TU CTPYKTYpHbIE M3MEHEHHUS NIPHUBOJUT K POCTY OCTATOYHOU
nosspuzanuu Py, u cnenoBarensHo d3i. Pocty Pr MOXeT crlocOOCTBOBAThH TAKKE IJEKTPHUCCKOES
TOJIe 3apsAI0B, TCHEPUPYEMBIX 00TydeHUEM. DTH OISl MOTYT O0YCIIOBIIMBATH JOTOJHUTEILHYIO
MOJIIPU3ALUIO KPUCTAIIIUTOB MOJIMMEpa, B pe3ybTaTe yero OyaeM HaOo1aTh noBeieHue Pr u

CHUKEHUE E.

OO6cyxatoTcs BO3MOKHBIE MEXaHU3MbI U3MEHEHUS TUAIEKTPUUECKHX, [TbE30- U CErHETO
AIIEKTPUYECKUX CBOMCTB (METIM IUAIEKTPUYECKOIO TUCTEpE3Uca, 3HAYEHUs] KOIPLUTUBHOTO
noiisi) (TOpomoITUMEpOB C OCTATOYHOW TOJsSpHU3alel Npu BO3ACUCTBUU Y-OOJIyYEHUS.
[IpoBeneHHbIE HCCIENOBAaHUS TOKa3bIBalOT, 4YTO  IPEIBAPUTEIBHOE Y-00JIydeHHE MajbIMU
no3amu (10 100x['p) mpUBOAMUT K TOBBIMICHUIO TEPMUYECKOW CTAOMIIBHOCTH MhE30CBOMCTB
[I(BAD-Ted?).

Jluteparypa
1.MareppamoB A. M., 13B. HAH A3sep0., cep.: pu3. mat. Hayk., T.19, Ne6, 1999, c.171-174
2. Magerramov A.M., Guven Olgun,Hasanova H.T. et.al. / Second 2" Inter. Conf. on Technical
and Phys. Probl. In Power Engin., Tabriz-Iran, 2004,p. 313-315.
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HCCJEIOBAHHUE MAPAMETPBI IPOCTPAHCTBEHHOM CETKH
BYJIKAHHU3ATOB HA OCHOBE CMECH BHK C IIOJIMBUHUJIXJIOPUOM

Mawmennu HI.M., CaabiroBa P.C., CanexoB A.X., AzanaaueB A.W.

Hncmumym paouayuonnvix npooaem HAH Azepbatioscana

B cBsa3u ¢ pacmmpeHueM o0iacTeil MPUMEHEHHs 3JIaCTOMEPHBIX MaTepuasioB (DOM)
ONHUM #3 TpeOOBaHUH, NPEIBIBISIEMBIX K HHUM, SBISETCS WX CTOMKOCTh K JCHCTBHIO
arpeccuBHBIX cpen. [loaToMy naHHBIe, OTHOCSIIMECS K 3aKOHOMEpPHOCTAM crapeHus OM B
arpecCUBHBIX Cpe/lax, UMEIOT HETIOCPEACTBEHHO MPUKIIAIHOE 3HaueHue [1].

CoBpemenHas HedTsHAs MPOMBIIUIEHHOCT M aTOMHOE MAIIMHOCTPOCHHE TPeOyIOT
CO3JIaHUsl HAJCKHBIX TEPMETU3UPYIOMIUX YCTPOUCTB JUIsl HEMOJBMXKHBIX U IMOJBUKHBIX
coenquHeHUl. B cBs3u ¢ »THUM OoiblIOe 3HAYEHHE MPHOOPETAIOT CBEACHUS O JCHCTBUM
pa3nnYHbBIX (PAaKTOPOB HA CTAPEHHUE JTACTUYHBIX NOJIMMEpOB. Takas nHpopmanus BakHa Kak JJis
psiia MpakTUYECKUX Liejei, Tak M HaydyHbIX MOJIOKeHUWH. B HacTosmeidl pabore u3ydeHbI
CTpyKTypa M cBoicTBa cmecu BHK ¢ MNOIMBHHWIXJIOPMIOM IIpM CTapeHUM Ha BO3J1yXE, B
TOIIMBE U O] ICHCTBUEM PaUAIUH.

st ombitoB ucnonb3oBain cmecu BHK ¢ momuBunmnxmnopuaom. CpenHeBecoBas
MonekynsipHasi Macca (My) cMmecu monuMepa coctasisuia 222000, miacTUKaMiO 3IacToMepa B
TEUEHUE 5 MUH. NMPOBOAWIM Ha JabopaTtopHoM Baiblle npu 40°C. DnactoMepHble MOJACIIBHbBIC
cMecH H3rotaBnuBaiu 1o ykazanHomy penenty s CKH-40-IIBX-30 u BynkaHu3oBanu B
anekTpornpecce mpu temneparype 150+2°C. OOnyueHue TEpMOBYJIKAHU3ATOB IMPOBOAMUIN Ha
ucrounnke Co®. MOIIHOCTb HCTOYHHMKA U3Ty4YEHUs] B MEPHUOJI UCCIeIoBaHUs cocTapisiia 1,42
I'p/c.

Peonornueckuii CBOMCTB 371aCTOMEPOB U CMECEH ONMpeAeNsuiv MO0 U3BECTHBIM METO/AaM
[2]. CTpyKTypHBIE TapaMeTpbl BYJIKaHU3AaTOB ONPEAEIISIIM METO/I0M 30J1b-T'eJl aHayu3a [3].

JlepopmaliioHHble M pelaKCallMOHHBIE CBOMCTBA JJIaCTOMEpa OLIGHHWBAIM TOCHe
crapenus pu temmneparype 100-200°C na Bo3ayxe u B Tormuee TC-1 (TOCT 10227-72).

AHaNOrMYHble OJKCIEPUMEHTHl OBLTH TPOBEAEHBI ISl TEPMOBYJIKAHU3ATOB IMPH
CTapeHuH o AeicTBrueM mnornomieHHon 10361 (1000-2000 xI'p).

C mnoMmouipl0 MeToJa BHUCKO3MMETPUM M 30J1b aHalIM3a W3Yy4YEHbl CTPYKTYpPHBIE
napaMeTpsl (MOJIEKyJsipHasi Macca, IMIACTUYHOCTh, YHUCIIO LIeTeH CeTKH, CIIUTHIX MOJIEKYN) B
TepMOBYyJIKaHu3aTtax Ha ocHoBe cMecu BHK ¢ monuBuuunxnopunom. MccnegoBano u3MeHeHue
coaepxanusi nojisipHeix rpymnn (>C=0, -C=N, -C=Cl) u HEHAaCHIIICHHOCTh TEPMHUYECUKX U
00JTy4eHHBIX TEPMOBYJIKAHNU3ATOB.

VYcraHoBneHo cBoiicTBa BylnkaHu3aToB npu TemmepaTypHoMm  (100-200°C) wu
pamuarmonHom  (1000-2000 kI'p) cTapeHMHM 1O W3MEHEHUIO HAKOIUICHUIO OCTaTOYHOU
nedopMaluu Ha BO3/1yXe U B TOIUIHBE.

JIureparypa
1. Mamenos UI.M., SAnpee @.U. byranneH-HUTpUIIbHBIE KaydyKH M PE3WHBI Ha WX
ocHoBe. b., OmMm, 1991. ¢.274.
2. 3axapos H.Jl. JJabopaTopHBbIii IpaKTUKyM O TE€XHOJOTHH pe3uH. M., Xumus, 1968.
c.74.
3. Ky3uenos E.B., [lusryn C.M., bynapuna JI.A. M., Xumus. 1987. c¢.121.
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KOHIEHTPAIIMA PAAMAIIMOHHBIX JE®EKTOB BOSHUKAIOIIUX ITPU
OBJYYEHHUU SI BBICTPBIMHU YACTHULHAMMU

M.A.MexpaboBa

HNuctutyr Pagnanmonnsix MccnenoBanuiit HAHA
1143, Azepbaiimkan, baky, yin.dD.Araesa, 9

[TorynpoBOTHUKOBEIE MaTepHUaabl M MPUOOPHI OYEHb YYBCTBUTEIBHBI K BO3JICHCTBUIO
SIEPHBIX W3IydYeHHH. [IpuunHON panuanuoHHBIX 3(PQPEKTOB B MOTYNPOBOJIHHKAX SBISETCS
BO3HUKHOBEHHE CTPYKTYpPHBIX Je(PEKTOB, a WHOI/Ia U TMOSBICHHE HOBBIX IIpUMECEl B
kpuctauiax. K CyllleCTBEHHbIM H3MEHEHUSM MPUBOJUT HOHU3ALMUS, T.C. BO3ZHUKHOBEHHE
HOCHUTEJIEH 3aps/ia-dJIeKTPOHOB M JIBIPOK- B pe3yJbTaTe MOTJIOIICHUS KPUCTAUIOM JHEPruu
usnydenus [1], a Taxke G0oMOapaMpoBKa OBICTPHIMHM YacTHUIAMH. B 3THX yCIOBHSAX MHOTHE
napameTpbl U XapaKTepUCTUKH MAaTEPUATIOB U MPUOOPOB U3MEHSIOTCS, YTO MPUBOAUT K BBIXOY
npuOOpPOB U3 CTPOS WM K€ K 3HAYUTEIBHOMY COKDAIIEHHIO CPOKa MX SKCIuTyararuu [2].
IloaToOMy OCHOBHOM  3ajadyeid  sBIAETCA IIOBBIIICHWE  PAJAMALMOHHOW  CTOMKOCTH
MOJYTIPOBOJHUKOBBIX MaTepuainoB. Jlyig pemieHus 3TOW 3agaud  HEOOXOIUMO JI€TalIbHOE
UCCJICIOBAaHME BCEX (PU3MUYECKUX CBOMCTB MaTEpUAJIOB JIO 0OJydeHUs, B IIpoliecce 0OaydeHus u
MOCJie HEro, YTo JIOJDKHO TO3BOJIATH MOHSTH MPOLECChl 00pa30BaHUS M MPHPOAY BBOIMMBIX
00JIy4eHHEM paallMOHHBIX HAPYIICHHUH CTPYKTYPHI [3].

B nanno#t pabore mpemiaraercsi MOJICIb ONPENEIECHUsS MOPOrOBOM YHEPTUH, IOJTHOTO
CCUCHHUS CMEIICHHBIX aTOMOB M KOHIICHTPAIIMH PAJUAIMOHHBIX JCPEKTOB TPU OOIYICHUU
HOJTYTIPOBOTHMKOB C KyOHYECKOW perIeTKol. PaccunTaHbl 3HAYSHUST 3TUX MapaMeTpoB s Si,
HaWJEHbl HHEPreTUYeCKUe 3aBUCUMOCTH. [lo pacueTHbIM JaHHBIM OJHEPTUs CMEIICHUs
cocraBisuia Eq~15.78 5B, moporoBas sueprus E,~173.82 x3B. Ha ocHOBe 3THX JaHHBIX
pacCYMTaHbl CEYCHHUS CMEIICHHBIX aTOMOB M KOHICHTPAIIMK PaJdallMOHHBIX IeheKToB st Si.
Ha pucynkax mnpeacraBieHbl 3aBUCUMOCTH CEUYEHUs CMEIICHHBIX aTOMOB M KOHUEHTpaluu
paauanoOHHBIX Je(EKTOB OT IHEPTUU YCKOPEHHBIX JJIEKTPOHOB.

12
N, 10
6x10722
2 L
116 p——~— A S ——
l -
1 1 1 1 » . 1
1 2 3 4 1 4
E, MeV 2 3 E, MeV
Puc.2 K
Puc.1 3aBHCHMOCTH C€UEHHE CMEIIEHHBIX ¢ 3aBHCHMOCTb KOHLIEHTpALIH
paaranuoOHHBIX e(hEKTOB OT SHEPTUH
aTOMOB OT BHCPFI/II/I BHCKTPOHOB
3JIEKTPOHOB
JIureparypa

1. B.C.BaBunoB, H.A.Yxun. Pamuanuonasle 5(QexTsl B MOIYNIPOBOAHHKAX U
MOJIYTIPOBOTHUKOBBIX ITpubopax. Mocksa, 1969. 311c.

2. B.J1.TkaueB. PagmaninoHHbIC HAPYIICHUS B TTOJYIIPOBOJTHAKAX

3. JI.C.CmupHOB. ®usnyeckue MPOIECCHl B OOJYYCHHBIX IMOIYIpOBOJHHKAX. «Hayka»
Hosocubupck, 1977, 256¢.
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EFFECT OF GAMMA RADIATION ON MICROHARDNESS BEHAVIOR OF
ELECTROLESS Ni-P COATED AND UNCOATED STAINLESS STEEL 304

A.A.Garibov, M.Y. Hashemi ,T.N.Agayev
Institute of Radiation Problems, Azerbaijan national academy of sciences, Baku, Azerbaijan

Nickel-Phosphorus (Ni-P) coatings had been applied to various kind of industry because
of its deposit properties, Such as its excellent hardness, corrosion and wear resistance, deposit
uniformity, solder ability, and etc [1].Nickel — Phosphorus deposits due to their amorphous
structure have higher hardness than uncoated steels.

In this research microhardness behavior of Ni-9%P and Ni-12%P coated and uncoated
stainless steel 304 were made using a Vickers micro hardness tester under a load of 100gr with
loading time 15 s before and after gamma radiation in H,O, environment for 70 hours. Results
showed that gamma radiation had not considerable effect on microhardness of stainless steel 304
but microhardness of both Ni-9%P and Ni-12%P decreased with gamma radiation time until 70
hours increased suddenly. This increscent of microhardness at 70 hours radiation was due to
formation of two bright and dark phases on the surface according to microscope results . Bright
phase had high microhardness and dark one had low microhardness. According to SEM and
EDX results gamma radiation cause formation of oxides and carbides phases which may be the
reason of microhardness changes after radiation. It is concluded that Ni-P coating are not useful
for use in environments which exists ionizing radiation such gamma ray, but there are useful for
environments without radiation rays, because of high hardness, good corrosion and wear
resistance.

700
—®—55 304
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Ni-12%P
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Fig 1: values of micro hardness of substrate stainless steel 304 ,Ni-9%P and Ni-
12%P coated on stainless steel at different gamma irradiation time
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Fig2: SEM of Ni-P (a) before and (b) after gamma irradiation (c) cross section of Ni-P before gamma
irradiation
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Fig 3: EDX of Ni-P (a) before and (b) after gamma irradiation
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Fig 4: SEM of surface stainless steel after gamma irradiation
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Fig 5: EDX of stainless steel before (a) and after (b) gamma irradiation

Refrence:

[1]: Changdong Gu, Jianshe Lian, Guargyu Li, Liyuan Niu, Zhonghao Jiang, High corrosion- resistant Ni-P/N i/Ni-P multilayer
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[2]: C.Y.Cui,X.G.Cui,Y.K.Zhang,"Microstructure and microhardness analysis of the hexagonal oxides formed on the surface of
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URANIL ORTOSILIKATIN SINTEZi VO TODQIQi
A.A.Qoaribov, R.N.Mehdiyeva, M.N.Mirzoyev

AMEA, Radiasiya Problemlari Institutu
matlabmirzayev@mail.ru

Niivo enerjisi ehtiyatlarina,istifads texnologiyalarinin miasirliyino
;miixtolifliyino,etibarliligina ,ekoloji tohliikosizliyino goro diinyada on perespektiv enerji
monbayidir. Kegon osrin ollinci illorindon baglayaraq niive enerjisinin dinc magsadlorlos istifads
yollarinin agkar edilmasi,nlive enerjisinin miixtolif mogsadlorlo istifadlori ilo oslagadar radiasiya
vo niivo tohliikosizliyi problemlori iimumi bogori aktual problem kimi qarsiya ¢ixmis va lizvi
enerji  monbolori  tilkondikco bu  problemlorin  aktualligmin  daha da artacaqini
miioyyonlosdirilmisdir.Odur ki, son illor niivo energetikast bdyiik siirotlo inkisaf etmokdo niivo
enerjisinin dinc maqsadlarls istifads edildiyi saholor giin-giindon genislonmokdadir.

Prespektiv niivo yanacaq materiallarinin alinmasi eloco do uran torkibli reaktor tullantilar
ilo bagl ekoloji problemlarin halli ndqteyi nazaorindon uranil ortosilikatlarin sintezi vo todqiqi
xtisusi  ohmiyyot kosb edir.Yiksok keyfiyystli niivo yanacagi materiali olan
[UO,Si0O,(UO,S0,4)nH,0] uranilortosilikati sintez edilmisdir.

Rentgen-struktur analiz metodu ilo onun torkibi miioyyonlosdirilmisdir.Ilkin niimunoe kimi
yeni metodla alinmig Si-(C ,H 50), tetraetilortosilikat (TEOS),UO,SO,4 ,CH 3COOH
gotiiriilmiisdiir vo 1Q-spektroskopiya ,rentgen-difraksiya,termoqrafik analiz metodlar ilo tadgqiq
olunmusdur.

Si-(C 2H 50)4 + UO,S0O4+CH 3COOH —»
—» U0, SiO, [UO SO 4]nH 0+ CH 3COO C ;H 5 +H,0

Reaksiyalar noticasindo dord torkibds vo dord aktivlikde niimunalor alinmigdir..

Cadval 1
Miqdar Aktivliyi Torkibi
1 5.26% 5520 Bk/q UO; SiO, [UO ,SO 4]2.1H ,0
2 9.09% 7948 Bk/q UoO; SiO, [UO ,S0O 4]4.1H ,0
3 13.51% 1043 Bk/q UO; SiO, [UO ,SO 4]4.4H ,0
4 46.7% 9750 Bk/q Uuo, SiOz [UO »SO 4]5.6H -0

Apardigimiz butiin bu reaksiyalar STP-200 tipli sorucu skafda,pH=5,vo 353K
temperaturunda  hoyata kegirilmisir.Reaksiya naticosindo alinmis niimunalorin infraqirmizi
spektrlorla diffuziyon sopilmasi
4000-200sm™ tezliyindo,otaq temperaturunda Oyronilmisdir. Infraqirmizi  spektrometrlorlo
aparilan analiz naticosindo alinmis udulma zolaginin parametrlorini Legrosun [1] apardiqglari
olamatlorlodo toyin olunmusdur.Termiki analiz tsulu ilo alinmis naticalor, infraqirmizi
spektrlorlo aparilan analiz naticolori ilo tamamilo ust iisto diisiir.IQ spektroskapik naticolor,
rentgen-difraksiyave termik analiz todqgiqatlariinnaticaleri ilo tosdiqlonmisdir.

Odabiyyat:
1. J.P.Legros and R.Legros, E.Masdupuy, Bull.Soc.Chimik, France , 8, 1972, 3051
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NEYTRON SUALANMASI iLO SINTETIiK SORBENTLORIN MODIFiKASIiYASI VO
ONLARIN SORBSiYA XASSOLORININ TODQIQI

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

Otraf miihitin kimyavi tullantilarla ¢irklonmasi, diger torafdon senaye vo texnologiyanin
yeni istiqgamotlorinin inkisafi, istehsalin miiasir soviyyasi, sonaye obyektlorindo vo eloco do otraf
miihit obyektlorindo maddolorin miqdar1 toyinini tolob edir. Miiasir adobiyyat materiallarinin
analizi gostorir ki, sonaye miqyasinda bir ¢ox elementlorin effektiv sokildo tullant1 sularindan
tomizlomak toloblorine cavab veran yeni sorbentlor holo do azdir. Movcud olan yiiksok sorbsiya
gabiliyyatino malik sorbentlor ya analitik mogsadlar iiciin istifado edilir ya da iqtisadi cohotdon
baha basa goldiyindon sonaye tullanti sularinin tomizlonilmasinds istifado edilmir.

Hal-hazirda otraf miihitin ¢irklonmo doracosini todqiq etmok, qida mohsullarinin
keyfiyyatini qiymatlondirmak va bioloji obyeklorde agir metal ionlarinin, toksiki elementlorin vo
habels radionuklidlorin miqdarin1 qiymstlondirmok holli vacib masslslordondir. Homginin ¢ox
komponentli sonaye tullanti sularindan radionuklidlori selektiv sorbsiya etmok gabiliyyatino
malik olan sintetik sorbentlor sintez etmok vo onlarin qatilasdirma imkanlarini arasdirmaq aktual
bir mosolo kimi qalir. Radioaktiv element ionlariin modvcud olduglart miihitlordon
qatilasdirilmasiin perspektiv metodlarindan biri onlarin polimer sorbentlorlo davamli xelatlar
soklindo sorbsiyasidir. Xelatomoalogatirici sorbentlorin sintezinin asas iisullari, torkibinds analitik
qabiliyystli funksional qruplar olan monomerlorin polimerlagdirilmasi vo ya polimer matrisi
modifikasiya etmokls funksional analitik qruplarin daxil edilmaesidir.

Habelo, miiasir dovrde niivo texnologiyalarima vo neft sonayesino malik dovlotlords
miivafiq sonaye obyektlorin istehsalat prosesindo vo homg¢inin onlarin tullanti sularinda
radioaktiv elementlorin (U, Pu, Am, Th, Cs, Sr vo Ra) ayrilmas1 vo akkumulyasiyasi ¢ox vacib
aktual masololordon biridir. Bu maqgsadls istifado vo totbiq edilon sorbentlors xiisusi taloblor
qoyulur. Beloki, niive tsiklinde radioaktiv elementlori ayirmaq lciin totbiq olaraq sorbentlor
yiiksok secici sorbsiya gabiliyystino, asan vo praktik olaraq tam desorbsiya qabiliyyotino malik
olmalidir. Tobii adsorbentlor (seolit, mortmorillonit, klinoptilolitvo s. tobii menirallar) habels,
agac komiirii ilkin halda asagi aktivliyo vo sorbsiya tutumuna malikdir. Bu sobobdon tobii
adsorbentlor miixtolif metodlarla sorbsiya qabiliyyastlorinin yiiksaldilmesi mogsadi il
aktivlogdirmoyo ugradirlar.

Aktivlosdirilmis adsorbentlor-modifikat, oksor hallarda yiliksok sorbsiya gabiliyyating,
yiiksok davamliliga vo s. sorbsiya xassalorino malik olur. Magsaddon-adsorbentin qurulus va
kimyavi xassalarindon asili olaraq miixtalif aktivlegsdirme metodlart mdévcuddur.

1. Kimyovi aktivlogdirmo-miixtalif kimyovi reagentlorin tasiri ilo;
e Sulfollasdirilma
e Nitrollasdirma
e Fosfoxlorlagdirma
2. Fiziki aktivlosdirmo-miixtalif fiziki amillorin tosiri ilo;
e Termik modifikasiya
e lonlasdiric siialanma vasitasi ilo modifikasiya

Aparilan todqiqat isi Atom Enerjisi tizro Beynoalxalq Agentliyin Respublikamizla hoyata
kegirdiyi AZB/4/002 layihasi ¢argivasinds “Group Fellowship Course on Research Reactors”
programi zamami Sloveniyanmn Jozef Stefan Institutunun Niive Treyning Markozindo TRIGA
tipli vo Cex Respublikasinin Rez Niivo Tadgiqatlar1 Institutunun VR-1 vo LVR-15 tipli
reaktorlarinda goriilmiigdiir. Habelo, tadqiqat isinde sorbentlorin AMEA Radiasiya Problemlori
[nstitutunun Izotop mensoli Siia monbolori Elmi Tocriibi Kompleksin URI qurgusunda *°Co
manbasi vasitasilo gamma slialanmasi noticesinde udulan dozanin sorbentin sorbsiya xassaloring
tosiri todqiq edilmisdir.
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Beloalikls togdim olunan isin magsadi, Respublikamizin neft sanayesinin problemlarindon
biri olan neftlo birlikdo ¢ixan lay suyunun torkibinds olan radioaktiv elementlori (uran, torium,
radium v9 s.) lay sularindan effektiv sokildo tomizlomaok {igiin se¢ici sorbentlor sintez etmokdir.

Aparilan todqgiqat isindo ionlasdirict gamma va neytron slialanmasi vasitasi ilo bozi tobii
vo sintetik sorbentlor modifikasiya edilmis, onlarin quruluslarinda vo sorbsiya xasselorinda
yaranmig doyisikliklor miioyyonlosdirilmisdir. Asagidaki codvoldo todqiq edilmis sorbentlors vo
miixtolif enerjili zorraciklorlo siialandirma aparilmigdir.

Neytron Siialanma -
Modifikasiya olunmus Qamma Siialanma, Nsytron selm:n s1x!1g1, [em™s7]
. Siialanma miiddati, =780 san
sorbentin adi Udulan Doza, Mrad -
Termal Epitermal
Neytronlarla Neytronlarla
Tobii seolit 001 | 01 [ 1 10 | 30 2.5%10" 2.5%10°
Fosfoxlorlagdirilmis Butadien 0.01 0.1 1 10 30 1.0*10° 1.0*10’
Fosfoxlorlasdirilmis Selliiloza 0.01 0.1 1 10 30 1.0*10° 1.0*10’
Fosfoxlorlagdirilmis izopren kaucuk | 0.01 0.1 1 10 30 1.0*10° 1.0*10’
Malien Anhidridi Stirol Sopolimeri | 001 | 01 | 1 10 | 30 1.0%10° 1.0%10’

fonlasdirici siialanmanin hesabina sorbentlorin sothlorin kinetik parametrlori doyisilir, naticado
elektron—desik tarazligi pozulur vo radiasiya deffektlori meydana ¢ixir. Belaliklo, asas deffektlor
elektron zobti, desik, makroradikal vo matrisdon qopan atomlar hesabina sorbentin sathinds yeni
aktiv morkoz yaranir. Yaranan bu aktiv morkozlor, sorbento hom segicilik gazandirir, homdo
onun sorbsiya tutumunu yiiksoldir. Ionlagdirici siialar sorbentin sothini oksor hallarda
oksidlogdirir. Sorbentlorin ionlasdirici modifikasiyast zamani asagi dozalarda siialanma
naticasinds hidroksil qruplarinin hoyacanlasmasi naticasindo aktiv morkazlorin deprotonlagsmast
bas verir va belaliklo soth turslasir. Sokil 1-do 1.0 q fosfoxlorlasdirilmis butadien sorbentin
udulan dozadan asili olaraq 50 ml distillo suyunun pH-n1 doyismasi gostorilmisdir.

Neytron siialanmasi naticasinds sobentin matrisinde vo funkisnal qruplarinda olan atomlarin
aktivlosmosi bas verir. Beloki, 1 ( fosfoxlorlasdirilmis butadien niimunssinin sothindo
ekspozisiya dozasmin giicii 27.5 pSv/saat, fosfoxlorlagdirilmis selliiloza niimunssinin sothindo
36.8 uSv/saata catir. Reaktorda niimunoslor 780 san miiddotindo, termal neytron selinin sixlig1
1-108 [cm™s™], epitermal neytron selinin sixlig1 1-10” [cm?s™] soraitindo siialandirilib.

Tacriibo miixtalif doza almig 1.0 q sorbentin iizorine 50 ml distillo suyu olave edilib, 24
saat tarazligin yaranmasi gozlonilmokls aparilmigdir. Protonun sorbent mohlul arasinda tarazligi
yarandiqdan sonra, sorbent mohluldan ayrildigdan sonra Ultra Basic Benchtop pH/lon Meter
vasitosilo mohlulun pH-1 toyin edilmisdir. Sokil 2-do sorbentin siialandirma kanalin dibino
noazaron vaziyyatinin udulan dozadan asililigi gostorilmisdir. Sokil 1-don goriindiiyii kimi, udulan
doza yiiksoldikco mohlulun pH-1 asagi diislir. Buna sobob yuxarda qeyd etdiyimiz kimi,
siialanma noticosindo hidroksil qruplarinin hoyacanlasmasi noticosindo aktiv maorkozlorin
deprotonlagmasi bas verir vo belslikls soth turslagsmasidir.
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Todqiqat isindo miioyyonlosdirdik ki, sorbentin sorbsiya xassolorino reaktorda yiiklii
zarraciklor vo neytron siialanmasi gamma siialanmasina nisboton daha giiclii tosir gostorir. Qeyd
etmok lazimdir ki, gamma siialanmasi naticosindo 30+50 Mrad udulan dozadan sonra sorbentin
sorbsiya qabiliyyati azalir. Qamma siiallanmasi zamani udulan dozanin radiasiya deffektlorindon
va sorbentin sorbsiya xassosindon asililigini tadqiq edorkon dozanin 0.1+5.0 Mrad intervalinda
ionlasdirici siialanma sorbsiya tutumuna ciddi tosir etmosi miioyyonlogdirmisik.
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“FOSFORLASDIRILMIS SELLULOZA iLO RADIUMUN (**Ra) SORBSiYA
QABILIYYOTININ TODQIQI”

Qoribov A.A., Nagivev C.9., Isayev R.S.
AMEA Radiasiya Problemlari Institutu

Respublikamizda inkigsaf neft sonayesinin osas problemlorindon tobii radioaktiv
elementlorlo ¢irklonmis orzilordir. Molumdur ki, neft hasilati zamani yaranan lay sularinin
torkibindo digor metal ionlar1 ilo yanast uran, torium, radium va s. kimi radioaktiv elementlorin
do ionlart mévcuddur. [1-4] Bu elementlorin lay suyu axan kanal va siini gollarin dibino ¢6kmasi
naticasindo akkumulyasiyasi asanliqla bas verir. Noticads orazinin tobi radiasiya fonu yiiksolorok
burada c¢alisan personal iiglin risk yaradir. Beloliklo, lay suyunun neftdon ayrildigdan sonra
radioaktiv elementlordon tomizlonmasi aktual masalalordondir.

Radioaktiv elemetlorin miixtolif torkibli sulu mohlullardan sorbsiya iisulu ilo
tomizlonmosi molumdur. [5-6] Bu mogsadls ¢oxlu sayda {izvi vo geyri-lizvi tobiotli sorbentlordon
genis istifado olunur. Buna baxmayaraq optimal sorbentin se¢imi todqiqatcilarin digqgot
morkozindo galmaqdadir. Aparilan todqiqatlada sorbentin hazirlanmasi iiclin lazim olan
xammallarin asan oldo olunmasi, az enerji sorfi, alinan sorbentin kifayst qodor sorbsiya
qabiliyystino malik olmasi vo “sorbsiya«>desorbsiya” tsikllorinin say1 prioritet mosololordondir.

Toqdim olunan isds mogsad torkibindo fosfoxlorlasdirilmis vo miixtslif reagentlorlo
islonilmis ~ sorbentlo model mohlullarda radium ionunun  (*®Ra)  sorbsiyasinn
qanunauygunlugunun dyronilmesi olmusdur. Sorbent agac emalr miiassisolorinin tullantisi olan
agac kopoyi asasinda molum metodika tizra sintez edilmisdir. [8]
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Sokil 1. Sorbentin sorbsiya doracasinin miihitin pH-indan asililigi

Mbohlulda radium izotopunun aktivliyi Canberra (ABS) firmasinin istehsali olan yiiksok
tomizlikli germanium detektorlu (HP Ge) gamma-spektrometrds toyin edilmisdir.

Fosforlagdirilmis selliiloza sorbenti ilo radiumun sorbsiyasina miihitin pH gostericisinin,
radiumun ilkin aktivliyinin, sorbentin mohlulda konsentrasiyasinin vo radium ionlarinin
sorbentdan desorbsiyasi todqiqi edilmisdir.

pH 1+2 bufer mohlulu xlorid tursusu, pH 3+11 bufer mohlullar1 0,1M CH3COOH va
0,AM NH4OH-in miixtalif nisbotlori, pH 12+13 bufer mohlullar1 iso NaOH wvasitosi ilo
hazirlanmisdir.

Alimis sorbent fraksiyalasdirilmis vo bu tadqiqat isinde 100+250pm Olgiilii sorbent
fraksiyasindan istifado edilmisdir. Sorbsiya prosesi 100 mq sorbentlo 50 ml hacmdo *2Ra
izotopunun 5000,0 Bk/l hacmi aktivliyinds, 25°C temperaturda, 24 saat miiddotindo statik
soraitde aparilmusdir. Sonra sorbent mohluldan ayrilmus vo filtratda *°Ra izotopunun hocmi
aktivlizyi toyin edilmisdir. Torkibindo radium ionlar1 olan sorbent distillo suyu ilo yuyuldugdan
sonra “*Ra izotopunun aktivliyi birbasa sorbentdo do toyin edilmisdir.
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Sakil 2.Sorbsiya deracasinin sorbentin kiitlosindan asililig

Aparilan todqgiqatda konar ionlarin tasiri vo “sorbsiya«<>desorbsiya” tsikllorinin say1 da
todqiq edilmisdir.
Optimal pH-da vo uranil ionunun optimal qatiliginda bark faza olan sorbentin migdarini 0,2
g/l-don 10,0 g/1-a godar artirmagqla uranil ionunun sorbsiyasi tadiq edilmisdir.
Sorbentin maye fazada qatilig1 0,2 gq/1-don 5 g/1-o kimi artirildiqca uranil ionlarmin sorbsiya
doaracasi yiiksalir. 5+10 g/l intervalinda iso sorbsiya doracasi stabillosmoyo baglayir.
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BJIUAHUE Y- OBJIYYEHUS HA DJIEKTPO®U3NUYECKHUE CBOMCTBA
KOMIIO3UTOB INTOJIMITPOITIUJIEH - Fe;O3

Axmenos @.A., Hypues M.A., Cagbiros X.A., Kepumona T.H.
Huemumym Paouayuonnvix [Ipobnem HAH Azepbatiosxcana,e. baky

UccnenoBanne 51neKTpoPU3UUECKUX CBONCTB MOJUMEPHBIX KOMIIO3UTOB U  HUX
MOIUGHUIMPOBAHNE BO3ICHCTBUEM Y-H3JIyUCHHs SIBISCTCS AaKTyaJIbHOW 3amadeil (u3uKu
TBEPAOrO Tejla U 3JeKTpoMaTepuanoBeneHus. [lomuMepHble KOMIO3UTHI ¢ HEOPTraHUYECKUMHU
HAIOJHUTEISIMU TIPEACTABIAIOT COOOW AMAIEKTPUUECKYIO MAaTpPHUIly, B KOTOPYIO IOTPYKEHBI
BBICOKOJIMCIIEPCHBIE HAIOJHUTENU. B nanHOM paboTe McclieoBaHbI JIEKTPUYECKHE CBONCTBA
KoMIO3uTOB Ha ocHoBe mosmmnponwieHa (I1I1) ¢ namomaurenem Fe;O3 (mucnepcHocts ~1+10
MKM) [0 4 1iocie 7y — oOny4yenus. Mccneayemblie 00pa3ibl KOMIO3UTOB ObUIN MOJIYYEHBI ITyTEM
ropsiyero mnpeccoBaHus u3 cMmecu mnopomkoB IIII m ¢ pa3HbIM conepkaHMEM HaOJHUTENS
Fe,O3. Obnyuenue oOpa3ioB mpousBeaeHo Ha yctaHoBke MPX — vy — 25M Ha ocHoOBe m3oTomna
Co® 10 103 70 kI'p. VI3MepeHusi 06BEMHOTO YICIBHOIO SIEKTPHICCKOTO COPOTHBICHHS Py
MPOBOAMIIUCH C TIOMOIIBIO TepaomMmeTpa E6 — 13 A npu nuneliHOM pocTe TeMiiepatypbl oOpasia
co ckopocteio 2,0 K/ muH.

N3ydena no3uas 3aBucumoctsb py = f(D) mpu pasnuunbix comepxanusx Fe O3 (Puc.1.). B
MOJMMEPHBIX KOMIIO3UTaX MPOMOPIUS MEXIY amMOppHON M KPUCTALTMYECKOW CTPYKTYpOM
MaTpHUIbl U3MEHSETCA B 3aBUCHMOCTH OT COJAEPM aHUS TPEThEro KOMIIOHEHTA — HAIOJIHUTEIS.

[TpucyTcTBHE HANOJHHUTENS BIUSCT HAa 0]
dbopmupoBanne HMC mnonumnponuieHa 14,01
BCJIC/ICTBUC BO3HUKHOBCHUS — <\.'
B3aMMOJICHCTBHUSl HAa TPAaHULIC DPA3AeNa 130 A\ —
¢da3 MarpuIa-HAMOJHUATEb, KOTOPBIN s \0_\‘,\ =
o == 4%
2120
JIOJIKEH BO3/EACTBOBATD HA 5 ——— e
DIIEKTPUUYECKHE CBOWCTBA KOMIIO3UTA \ N ——10%
11,0 A4
I1I1- Fe,0s. Kak BUJIHO nu3 N e 17%
(3 ‘ 0,
3apucumocteit py = f(D) kommosura N 8- 35%
. , R
[MI1- Fey,O3 (puc.l.), BozmelcTBUS — .
pazuanyy Ipu MaibIX 103aX NMPHUBOJUT 90
K HE3HAYUTEIBHOMY CHIJKEHUIO 0 20 40 &0 8

3HAYECHHS Py CKOpEe BCETO CBS3aHHOE C D ker

MOSIBJICHUEM HEKOMIIEHCUPOBAHHOTO
00BbEMHOT0 3apsijia.

Cy1iecTBeHHOE U3MEHEHUE Py KOMIIO3UTOB HAOIIOIAETCS TP COAEP>KAaHUU HATIOTHUTENS
Fe203 ot 5% 00b. 10 20% 00b. i 3TuX KOMIO3UTOB B oOnacT 10361 oomydenus 10-40x[p
MPOUCXOJUT CITUBAHUE MAKPOMOIIEKYN MOJTMMEPHOM MAaTPHIBI M MATPHUIBI C TOBEPXHOCTHIO
HATIOJTHUTEIISA. B pe3ynbTaTe yMeHbIIaeTCs MOABMKHOCTh MAaKPOMOJICKYIT TIOJTMMEPHON MAaTPHUITHI
U OJHOBPEMEHHO MPOUCXOAUT TOPMOXKEHHE PAa3BUTHUS MPOIECCa KPUCTAIM3AIMUA CBSI3aHHOE
conmepxkanneM Fe;O3, KOTOpPBIN CONMPOBOXTAeTCsS CTAOWIM3alnuedl 3HA4YCHHWS Py B JHAITa30HE
noryomenHoi 1036l 10+40 xI'p. HanbHeiimee yBenuueHue n03bl oOmyueHusi(40+70 xI'p)
MPUBOJUT K YMEHBIICHUIO P, W3-3a YCWICHHS PEaKIUi JIECTPYKIIUU TOJUMEPHBIX Ierei
COTIPOBOKIAIOIINICS YBEIMYCHHEM MOJIBHKHOCTA MOJIEKYJISAPHBIX €IMHUI] MATPHUIIBI U 32 CUET
MTOBBIIIIEHHS TTOABKHOCTH HOCHTENNEH HarmoaHuTeas Fe,0s.

HckmroueHne cocTaBisieT KOMIO3UT, T/I€ COJepKaHue HarmoimHuTens oomnbiie ~35% 00b.
JymaeM, 9to korma cojepxanue Fe;O3 B KOMIIO3UTE JOCTUTAET K IMOPOTY TEPKOJISIHH, TO
AIIEKTPOTPOBOTHOCTh KOMITO3UTA OIPEEISAETCSI B OCHOBHOM MPOBOAMMOCTBIO HATIOTHUTEIIS.

B 3akimoueHUM MOXKHO CKa3aTh, 4TO AJIEKTpUYEecKhe cBoicTBa kommo3utos I1I1- Fe,0Os
3aBUCHT OT CTPYKTYPHBIX CBOMCTB MOJIMMEPHON MATPUIBI B MeX(a3HOU MPOCIONKH U UMEeTCs
BO3MOYXHOCTh MOJTU(DHUITUPOBAHUE €TI0 XaPAKTEPUCTHK Y-00TyICHHEM.

Puc.1. 3aBUCHUMOCTb yAEIBHOTO COINPOTUBICHUS Py IS
kommo3utoB I1I1 ¢ paznuuneiM comepxanuem Fe,0s
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BJIUAHUE y-ObJIYYEHUA HA MOXAHUYECKHUE U 3JIEKTPUYECKHUE
CBOUCTBA HAHOKOMITIO3UTOB INOJIUITUJIEH-Cu,S

A.M. MareppamoB, M.A.Hypues, A A. lllykopoBa
Hncmumym Paouayuonnvix Ilpoobaem HAH Azepbatioscana

[TonydyeHrne HaHOKOMITO3UTOB Ha OCHOBE METAJIJIOB U IMOJIYIPOBOJHUKOB C MOJUMEPaMU
SBIISICTCA TIEPCIEKTUBHOM O0JIaCThIO MaTepHalioBeeHHs. Pa3paOoTKy HOBBIX KOMITO3UIMI Ha
UX OCHOBE BaXKHBI IIPU CO3[JaHUM BBICOKOYYBCTBUTEIBHBIX CEIEKTHUBHBIX XUMHUYECKHUX CEHCOPOB
u mpeoOpasoBareneil. B HacTosiee Bpemsi BHUMaHHUE HCCIIEAOBATENEH TakKe MPHUBIEKAIOT
HAHOCTPYKTYPUPOBAHHbIE OpPraHUYECKHE MaTepUalbl, HAMOJIHEHHbIE MOJYNPOBOJIHUKOBBIMU
HaHouacTuramu. Cpenu pa3HOOOpPa3HBIX CIOCOOOB IMONYYCHUS HAHOKOMIIO3UTOB OOJIBITUMU
BO3MOXKHOCTSIMU 00JIajlaeT MOAU(UKALUS OJTUMEPOB METOJIOM KpeW3HHra B >KUIKOHN cpene. B
CYyTH 3TOro Meroja NexuT 3pdext PeOunmepa, KOTOphIid 3akio4aeTrcs B (OPMHPOBAHUHU
MOPUCTOM  CTPYKTYpbl TIPU OPHUEHTALMOHHOW BBITSDKKE TOJMMEPOB, C JajbHEHIIUM
dopMHpOBaHHEM B 3TUX IOpax pa3IMYHBIX HAHOYACTHI. B 3aBHCHMMOCTH OT Ha3HAYEHUS
KOMIIO3UTa TEXHOJOTUU H3TOTOBJIICHUS 3HAYUTENBHO OTIMYAlOTCA. B CBSI3W ATHM LEBIO
NPEJCTAaBICHHON pabOThl  SBISETCS, W3YyYCHHE MEXaHWYECKHX M DIEKTPHUYECKHX CBOMCTB
HaHokoMmriozutoB  [IDHIT/Cu,S c(hOpMHUPOBAHHBIX  Ha OCHOBE  HMCXOJHOTO |
MOIU(PHUIMPOBAHHOTO Y-00JIydeHHEM MONUATUIeHa HU3Koi motHoctH ([IOHII). y-o6myuenue
[IOHII no no3et D=150 xI'p npousBeaeno B ycranoBke PXM-y-25M. U3mepenus o0bEMHOIO
YIETBHOTO AJIEKTPUYECKOTO COMPOTHUBIICHUS Py MPOBOAWIUCH C TIOMOIIbIO TepaommeTrpa E6 —
13A nipu TMHEHHOM pOCTe TeMIIepaTyphl 00pasma co ckopocThio~2,0 K/muH.

OpueHTallMOHHAs BBITSHKKA MONMMEpHBIX o6OpasuoB [IDHII B kuakoit  cpene
NpOM3BEACHA B YCTPOICTBE pa3paboTaHHOM aBTOpaMu. HaHOYacTHIBI B OpHUEHTHPOBAHHOU
nonumepaoit marpuie [I9HIT dpopmupoBanuce npu ucnonszoBanuu pactBopa CuSO4 u NayS ¢
pa3nuuHOM KoHUeHTpauued. B mopax, oOpa3oBaBIIMXCS IPH OPHUEHTAL[MOHHOM BBITSKKE
HOJIMMEPHBIX IUIGHOK METOJIOM TIOCJIOMHOM XeMocopOLMH HOHOB C(HOPMHUPOBAIHCH
HaHovacTuipl CupS. M3MeHsss Yucino N W IPONOJDKHTENBHOCTh { HIUKIOB (hOpMUpOBaHHMS,
PEryaupoBallUCh pa3Mep M KOJUYECTBO HAHOYACTHUI] B TOpax IOJUMEPHOW MaTpulubl. 3a
dopmupoBannemM HaHowactul] CUpS ciemmimm 1Mo W3MEHEHHWIO IBETa IUICHOK IOCIE KaXI0TO
[IUKJIa cCOpOLUu.

B nanpHelmeM ucciaenoBalich MEXaHUIECKHE M DJIEKTPUYECKHE CBOWCTBA MOTyYEeHHBIX
Hanokommo3utos [1OHIT/Cu,S.

PE/CuS PE/CuS
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0 2 4 6 8 10 12 14 16 UT, K ——0-0-150 kQr
t sutka

a) b)

Puc.1. M3MeHeHue JIMHBI KOMIIO3HTA B 3aBICUMOCTH OT BPEMCHH (a) M TeMIepaTypHas 3aBUCHMOCTD Py
Komio3uTa (0).
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OOHapykeHO, YTO B KOMIIO3MTax BO BpEeMsS XpaHEHHH  Mociie (HOPMHUPOBAHHS
MPOUCXOIUT ycaaka Mo JUyIMHEe W oOpasel ykopauuBaeTcs. M3ydeHa KUHETHKA H3MEHEHUS
JUITMHBI 00pa3I0B KOMIIO3UTOB CO BPEMEHEM U IMOKa3aHO, YTO JUIMHA O00pa3LoB sl KOMIIO3UTA
HA OCHOBE MOAU(DUIMPOBAHHOW Y-OOJlyueHHEM IUJICHKH 4Yepe3 OIpeleleHHOe BpeMs
crabunusupyercs. IlokazaHo, 4TO MpU OAHON M TOW K€ Harpy3ke OTHOCHUTEIBHOE YIJIMHEHHE
s komro3uToB Ha ocHoBe IIDHIT MomudbunmpoBanHoi y-mydamu ¢ mozor 150k[p wumeer
MeHbllIee 3HaYeHue, yeM Ha ocHoBe ucxonHoro [IDHII u crabunuzanus 1iuHbL a1 00pas3oB
KOMIIO3UTOB Ha OCHOBE MOJAU(UIIMPOBAHHBIX IJICHOK MIPOUCXOAUT OTHOCUTEIBHO OBICTpEe, YeM
JU1st KoM1o3uToB u3 ucxoanoro IIDHIT (puc.1.a).

CpaBHeHHE TEMIIEPATYpHBIX 3aBHCUMOCTEH yaenapHOro compotusicHus —py=Ff(T)
kommo3uToB [IDHIT/Cu,S moka3biBaeT, 4TO TAaHTEHC yria HaKJIOHA I KOMIIO3UTa Ha OCHOBE
MOIM(PUIIMPOBAHHOM TJIEHKU OOJbIlIE, YeM YroJl HaKJIOHA KOMIIO3UTa U3 HMCXOJHOM IJICHKU
(puc.1.6). DTO TOBOPUT O TOM, YTO SHEPrus akTUBaUuu E, MpoBOAUMOCTH JUIsi KOMIIO3UTOB Ha
OCHOBE MOAM(DHUIMPOBAHHBIX IUICHOK OOJIbIIE, YTO M SBISETCS  Pe3yJIbTaTOM CHIMBKH B
CTPYKTYpE MAaTpPHIIbl, MPOUCXOJAEH mpu Y-o0imyuenuun  no3ou 150 xI'p. IlomyueHnblit
pe3ynbTaT  OJHOBPEMEHHO OOBACHAET HAOIIOJaeMyl0 HEIUWHEHHYI0  XapaKTepPUCTUKY
MEXaHUYECKUX CBOMCTB ATUX K€ MaTepuayioB (puc.l.a).

Habntonaemple HEMHEHHOCTH B MEXAHUYECKHX M AJIEKTPUYECKUX CBOMCTB SIBISIOTCS
Pe3yabTaTOM Pa3IMuus CKOPOCTEN PAIUALIMOHHON CIIMBKH B CTPYKTYpPE IMOJIMMEPHOU MATPHULIBI,
COMPOBOXKAAIOIIETOCS ~ YMEHBIICHHUEM  TOABMKHOCTH  MOJIEKYJSIPHBIX ~ CETMEHTOB  IpH
pazuanoHHOM MOJU(PHUIIUPOBAHUH.
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HNCCIEJOBAHUE ITPOINECCA ®OPMUPOBAHUA I'MIPU/THBIX
HAHOCTPYKTYP HA HNOBEPXHOCTHU AJTIOMHUHUSI B KOHTAKTE C H-
I'EKCAHOM IIPU PAJIMAITMOHHOM BO3JEUCTBUUA

I'apsxkuea Hymaboa HyOapak

Hnemumym paouayuonnvix npoorem HAH Azepbatioscana,nushabab@mail.ru

N3ydyenne paanaliiOHHO-CTUMYJIMPOBAHHOIO THUIPUPOBAHHUS IOBEPXHOCTH METAILIOB,
KOHTaKTUPYIOUIMX C YIJIEBOJOPOAAMHU, MPEACTABISACT HAyUYHBIM U MPAKTUYECKHI HMHTEpec B
paIuaMoOHHO-TETePOTEHHOM KaTallu3e, PaJAMallMOHHOM  MaTepHalOBEICHHH, (U3UKOXUMHH
noBepxHoctd W T.4.[1,2]. BblsiBIeHHE MEXaHM3MOB M KHHETHYECKHX 3aKOHOMEPHOCTEU
oOpa3oBanus U (POPMUPOBAHUS HAHOCTPYKTYPHBIX TUAPUAHBIX CJIOEB B HAYaJIbHOH CTaIuu
mnpouecca HeoOXOAUMO Ui peuleHHs TPoOsieM BOJIOPOJAHON XPYIKOCTH METAIJIOB, MOJIyYeHUs
MOJICKYJISIPHOTO BOJIOPOJA MyTEM €ro akKKyMyJUpPOBaHHs B BHJE THIPUIOB U CTaOMIBHOCTH
HAHOCHCTEM B YCJIOBHUAX TEPMHUUECKUX U PAJUAlMOHHBIX BO3AeHCTBHI [1].

B nacrosimeit pabore uccienoBan nporecc GOpMHUPOBAHUS THIPUIHBIX HAHOCTPYKTYP
Ha MOBEPXHOCTH aJIOMUHUS B KOHTAKTE C H-TEKCAHOM O] JCHCTBHEM TaMMa - paJualud Ipu
KOMHaTHOW Temneparype. Vcnonb3oBanu METAJIMYECKUE aJTIOMUHUEBBIE IIJIACTUHKH,
UMEIOINe THNAJAKyI MoIupoBaHHyl moBepxHocTh (R=0,80-0,85).HanoctpykTypupoBanue
noBepxHOCcTH Al  co3many myTeM THIPUPOBAHUS JTHUX IUIACTUHOK B KOHTAKTE C H-TEKCAHOM
1o/ ICHCTBUEM Y - paaualiu (GOCO,dD/dtZO,SO I'p/c). Tlormomennas mo3a cocrapmsuia 0,5-120
k['p, a TOJILIMHA TUAPUIHBIX CIOEB BapbUpoBasiachk oT 12 10 450 HM.

[Ipomieccer oOpa3oBaHust W (GOPMHPOBAHUS  TUAPUIHBIX CIIOEB HAa MOBEPXHOCTH
ATIOMUHHUS B KOHTaKTe ¢ H-TeKcaHoM mpocinexuBaiuch nmo UK - cmektpam orpakeHuss B
o6mactu gacror (v=2000-1500 cm™') mornoc mormomenus BaneHTHOro Konebanus cesisu AlH .
[TokazaHo, 4TO B HauaJbHOW CTaJAMU MpoIEcca MPU Malbix a03ax obmydenus (D= 0,5- 10 kI'p)
Ha MOBEPXHOCTH ATIOMHHHUSA 00pa3yloTcsl TOHKHE ruapuanbie ieHku (d= 12-80 um). [Ipu sTom
00pa3yloTCsl TpH pa3lU4HbIC TUIBI THAPHUIOB. YBenuueHue 1036l 0omydenus ot 10 qo 80 xI'p
OPUBOIUT K (OPMUPOBAHUIO TUApHUJA alFOMUHUS B Oosiee crabmibHON ero ¢opme AlHs.
HanbHeiimee ruapupoBanue amomunus (D= 80-120x['p) compoBoxkaaercss oOpa3oBaHHEM Ha
€ro TMOBEPXHOCTH OCTPOBKOB THAPUAHON (a3bl U (HOPMHUPOBAHMEM CIUIOUIHOTO T'HIPHIHOTO
ciost (d=200-450 HM) B pe3ynbTaTe BHEAPEHHsI aTOMOB BOJIOpOJia B 00beM JHO0 ¢ JeQeKTHOH
MOBEPXHOCTH, JINOO M3 BHYTPEHHUX JIOBYLIEK MO rpaHuliaM 3epeH. CIIOLIHbIE THAPUAHbBIE
CJIOM XapaKTEepU3yIOTCS HEOJHOPOIAHOCTBIO M amopdu3anueil ux CTPyKTYyp, CO34aBaeMOH Y-
oOmyuenuem. Ilomydennsie WK - pesynprarsl nmoarBepxkaarorcs ACM- n300paxeHUsIMH U
ANEKTPOPUZNYECKUMHU U3MEPEHUSIMHU MTOBEPXHOCTEN pauallMOHHO- THAPUPOBAHHBIX IIACTUHOK
amomunus. CornacHo TpexmepHbiIM ACM - n300pakeHUsIM, B Ha4yaJIbHOM CTaJUU Ipolecca
TUIPUPOBAHUS YETKO BBIIEISIOTCS ciiellbl 00pa3oBaHUs TPeX TUIIOB HAaHOKIJIACTEPOB BOJOPO/A,
OTJMYAIOMIUXCSI  HE TOJNBKO MECTaMM JIOKAJIM3alMU ,HO U CTPYKTYpOH U 3JIEKTPOHHBIM
ctpoeHueM.  DopMHpOBaHUE  CIUIOUIHOTO  THUJPHUAHOTO  CJIOS COTIPOBOXKIAETCS
KJIacTepooOpa3oBaHMEM  BOJAOpPOJA  OJHOIO THUIA OOJBIIOTO pa3Mepa, UYTO NPUBOJIUT K
YBEIMYCHUIO TIOBEPXHOCTHOTO YAETHHOTO DJIEKTPOCONPOTHBICHHS AMIOMUHUS B ~35 pas.
CpaBHeHHE IMpOLIECCOB OKUCIEHHS M TUIPUPOBAHUS MOBEPXHOCTU  AJIOMUHHUSA  IIPU
pajivallMOHHOM  BO3JEUCTBMM TpPU KOMHATHOW  TeMIlepaType IOKa3blBaeT, uTo B
paccMaTpuBaeMoil  00JacTH MOTJIOUIEHHOW JI03bl, OKCHAHBIE CJIOM COXPAHSIIOT CBOIO
[IaCCUBALIUIO, B TO K€ BpEMS THIPUPOBAHUE MIOBEPXHOCTH aKTUBHO MTPOJOKAETCS.

Jlureparypa

1.I'amxuera H.H., Pumuxanosa A.H.//®u3uka u xumus o06padbotkn matepuanos. 2007, c.27
2.I'amxuena H.H.//®uznkoxumus noBepxHocTu U 3amurta Mmatepuanos. 2010, 1.46, Ne2, ¢.190.
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TlinS, BIRLOSMOSININ HEKSAQONAL MODIFiKASIYASININ FOTOELEKTRIK
XASSOLORINO y-SUALANMANIN TOSIRi

R.S.Madatov, A.I.Nacafov, V.S.Mammoadov, M.O.Mammadov, Haciyev V.A.*

AMEA Radiasiya Problemlari Institutu
*Azorbaycan Tibb Universiteti

TlinS; birlosmolori miixtolif siialanmalar {i¢iin detektorlarin hazirlanmasinda istifado
oluna bilor. Bu mogsodlo  TlinS, birlosmosinin heksaqonal modifikasiyasinin elektrik,
fotoelektrik xassolorinin Gyronilmasi vo bu xassolora y-siialanmanin tosirinin aragdirilmasi
miithiim ohomiyyoyo malikdir. Niimunslor Bricmen iisulu ilo hazirlanmisdir. Alinmis niimunalor
n-tip kegiriciliye malikdirlor. Omik kontakt kimi giimiis pastasindan istifado edilmisgdir.

Niimunolorin xiisusi miiqavimaoti 1-6:10° Om'sm olmusdur (omik hissado). Niimunalorin
y-siialarla siialandiriimas1 Co® qurgusunda 300 K temperaturda aparilmisdir.

Qaranligda vo adi elektrik kdzormo lampasinin (200 Vt-liq) is1gmin tosiri altinda
niimunalorin  volt-amper xarakteristikalart (VAX) arasdirilmisdir. Qaranligda VAX omik
hissaodon, kvadratik hissadon vo talolorin tam dolmas: hissasindon ibarotdir. Tololorin tam
dolmasi1 hissosindo coroyan siddati koskin artir vo yenidon omik hisso alinir. Niimunslor adi
kszorma lampasi ilo (200 Vt-liq) isiglandirildigda coroyan siddstinin qiymsti garanligda eyni
gorginlikdoki ilo miiqayisade artir vo bu halda kvadratik hissonin bir hissasi omik hissa ilo
ortiiliir, tolslorin dolmasi isa nisbaton kicik gorginlikds bas verir. Bu, isigin tosiri ilo tololorin bir
hissosinin dolmasi noticesindo bas verir [1]. Nimunolori y-siialarla 50 krad dozada
stialandirdigdan sonra kegiricilik ilkin haldaki ilo miiqayisads artir. Buna sabob yaranan
defektlorin n-tip olmasi vo eloco do bazi elektrik cohotdon aktiv defektlorin radiasiya defektlori
ilo qarsiligh tesirds olaraq neytrallagmasidir [2].

60-300 K temperatur intervalinda sabit gorginlikdo xiisusi kegiriciliyin temperaturdan
asililigt  Oyronilmisdir. Siialandirilmamis nlimunslords qaranligda 150-180 K temperatur
intervalinda keciricilik azalir, 180-205 K temperatur intervalinda kegiricilik praktiki olaraq
doyismir. 205-300 K temperatur intervalinda kegiricilik artir. Isigin tosiri altinda xiisusi
keciriciliyin temperaturdan asililiq qrafikinds kegciricilik qaranliqdaki ils miiqayisade artir, lakin
150-210 K temperatur intervalinda praktiki olaraq sabit qalir vo sonradan temperatur artdiqca
artir. Stalandirilmis niimunslordo kegiricilik  qaranligdaki kegiriciliklo miigayisada 150 K
temperaturda 10 dofodon ¢ox artir vo temperatur artdiqca 210K temperatura qodor azalir vo 210-
300 K temperatur intervalinda eksiponensial olaraq artir. Isigin tosiri altinda kegiricilik yeno
qaranligdaki ilo miiqayisado artir vo yena do 150-220K temperatur intervalinda praktiki olaraq
sabit qalir va 220-300 K temperatur intervalinda eksiponensial olaraq artir.

Alman naticolor gdstorir ki, TlinS, birlosmasinin heksaqonal modifikasiyasini y-siialarla
stialandirdiqda yaranan radiasiya defektlorinin ilkin defektlorlo qarsiligl tosiri, kristalda mévcud
olan defektlorin yiik halinin doyismosi bu kristallarin elektrik vo fotoelektrik xassoaloring tosir
edir.

Odobiyyat

1.M.JTamniept, I1.Mapk. MHXeKIIMOHHBIE TOKH B TBEpBIX Tenax. Mup, M. 1973.

2. Ilon pen. JI.C.CmupHoB. dusnueckre mpouecchl B 00JyUYE€HHBIX MOIYMPOBOJHUKAX.
Hayka, HoBocubupck, 1977.
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Pb;xMn,Se (x=0,01+0,04) NAZIK TOBOQOSININ ELEKTROFIZIKI XASSOLORINO
ELEKTRON SUALARININ TOSIRI

R.M.Moamisova, S.M.Abbasov, H.R.Nuriyev*, L.Z.Nadirova

AMEA Radiasiya Problemlari Institutu
*AMEA Fizika Institutu

A"B" tipli yarimkegiricilor qrupuna daxil olan Pb;.xMn,Se bark mohlullari ssasinda
epitaksial tobagolorin todqigine ¢ox az sayda is hosr olunmusdur. Togdim olunan isds
Pb;«Mn,Se epitaksial tobagolorinin fotoelektrik xassolorino elektron siialarinin tosiri todqiq
edilmisdir. Bu todqgiqat isindo molekulyar dostodon kondensasiya metodu ilo BaF; althiglar
tizorindo boyiiyan Pb;.<Mn,Se (x=0,01+0,04) bark mohlullar1 epitaksial tobagolorinin kristal
qurlusu vo sothinin morfologiyasi todqiq olunmusdur. Monba qisminds ovvolcodon sintez
olunmus miixtalif kimyovi torkibli Pb;.\Mn,Se (x=0,01+0,04) bork mohlullarindan istifads
olunmugdur.Gosterilmisdir ki, daha yiiksok kristal miikommalliys vo elektrofiziki parametrlora
malik epitaksial tobagolori kompensaedici slavo Se monboyindan istifads etmoklo almaq olar.
Epitaksial tobogolorin bdyiime miiddstinds olave Se menbayinin temperaturu 370-460 K
intervalinda doyisir. Kompensoedici Se monboyinin temperaturunun 430 K-dok artmasi ilo bu
lokalor tomamils aradan gotiiriiliir vo alinmis epitaksial tabagolor parlag, hamar sotho malik olur.
Olavo Se monbaoyinin temperaturunun 420 K-don sonraki artimi noticosinds tobagolords
keciricilik tipinin inversiyast bas verir, n-tip kegiricilik p-tiplo ovoz olunur. Bu fakt boylimo
prosesinds tez ugan komponentlorin bos qalan yerlorinin A"B"' birlogsmalori iigiin akseptor
rolunu oynayan Se atomlari ilo doldurmasi ilo izah olunur.Gostorilon bark mohlullarin epitaksial
tabagolorinin alinmasi vo onlarin asasinda texnikada genis totbiq olunan, maqnitlo idare olunan
diodlarin hazirlanmasi boyiik shomiyyat kosb edir.

Miioyyan olunmusdur ki, Pb;\Mn,Se (x=0,01+0,04) nazik tobagesinds Mn-1n miqdarinin
artmasi ilo qadagan olunmus zolaginin eninin bdyilimasi miisahido olunur vo E¢=0.24 3B-dur.

Pb;xMn,Se (x=0,01+0,04) kristallarin1 otaq temperaturunda ( T=300K ) Xaotti elektron
stiratlondiricisindo (ELU-6) E=6M>5B, ®=5-10""sm™ siialandirilmisdir. Siialanmadan avval vo
sonra kristalin xiisusi miigavimetinin vo Holl omsalinin (Ru) temperatur asililigi dyronilmisdir.
Tadqiq edilmis niimunonin siialanmadan ovval vo sonra moxsusi miiqavimati Sl¢iilmiisdiir.
Molum olmusdur ki, stialanmadan sonra azot temperaturunda niimunoslorin miigavimati avval
todricon azalmis, sonra iso koskin artmisdir.

Osas yiikdastyicilarin - konsentrasiyasinin  kegiricilik zonasinda siialanmadan sonra
azalmas1 miisahido olunmusdur. Homg¢inin radiasiya defektlorinin yaranma siirotinin biitlin
dozalarda eyni oldugu vo radiasiya defektlorinin yaranma siiratinin siialanma dozasinin artmasi
ilo azalmasi toyin olunmusdur. Bu iso radiasiya defektlorinin kristallarin moxsusi defektlori ilo
qarsiliglt tosiri ilo izah olunmasinin modeli ilo eyniyyat toskil edir.
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BJIMAHUE yv-OBJIYYEHUSA HA PEJIAKCALIMOHHBIE TPOLIECCHI B
KPUCTAJIJIAX T1GaTe;

P.M. CapaapJsl, O.A. Camenos, A.Il. Adayanaes, H.A.Jwo6oBa, @.T. CaamaHoB.

Hncmumym Paouayuonnwix Ilpoonem HAH Azepbatioscana
@. Araes 9, AZ 1143, Azepbaiimxkan, baky.

B pabote mpencTaBieHbl pe3ynbTaThl SKCIIEPUMEHTAILHBIX HCCIEAOBAHUN aHHU30TPOIIHUN
JIMAJIEKTPUYIECKUX CBOWCTBAa coenuHeHus 11GaTe; mpu pa3iudHBIX YacTOTaX U3MEPHUTEILHOTO
AIIEKTPUIECKOTO IOJIS IO/ BO3/ICHCTBUEM Y-00TydEHUS.

Ha pwuc.l, 2 nmnpuBeneHbl TemIepaTypHble 3aBUCUMOCTH  JAUAJIECKTPUYECKON
NPOHMIIAEMOCTH M TaHTE€HCA Yriia JAUAJICKTPHUECKUX MoTeph coeauneHus 11GaTe; mis pa3Hbix
4acToT (M3MEPEHHs BBINOIHEHbI MEPIECHAUKYISPHO OcH C). M3 pUCYHKOB BHIHO, YTO C POCTOM
TEMIIEPATypbl HAONIOAACTCA BO3PACTAHME 3HAYEHHMA [MOIIEKTPUYECKOH IIPOHUIAEMOCTH €.
[Tpruem, 4yem BbIIIE YACTOTa M3MEPUTEIBHOIO IOJS, TeM IO3/JHee HauyumHaeTcs pocT €. Kak
BUJIHO, U3 PUCYHKA, 3HAYEHUE TEeMIIEPATYPHOM 3aBUCUMOCTH JUAICKTPUUECKOU TPOHUIIAEMOCTH
ocTaeTcsi Heu3MeHHoM 10 Temrepatyp ~ 200K, npu 3Tom 3HaueHue £ ~ 40 BO BceM M3MEPCHHOM
muana3one gactorT. [Ipu Temneparypax 275 u 340 K mabnronarorcst niBe ocooernoctu € (T) u nBa
makcumyma tgod (T). C pocToM 4acTOThI U3MEPHUTENHHOTO OIS 0coOeHHOCTH Ha KpuBbIX tgd (T)
¢ (T) cMemarTes K 6oliee BHICOKMM 3HAYCHHSAM TEMIICPATYPbl, 4 HX BEIMYHMHA, IIPH ITOM,
najaer
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Puc.1. TemneparypHas 3aBUCUMOCTb Puc.2. TemneparypHas 3aBUCUMOCTb
JIDJIEKTPUYECKON MPOHUIIAEMOCTH TaHI'eHca yria NOTEPU JJIs1 KPUCTAILIIOB
kpuctanna TIGaTe,: 1-0, 2-1, 3-20, 4-50, 5- TIGaTe,: 1-0, 2-1, 3-20, 4-50, 5-100, 6-
100, 6-500, 7-1000 I, 500, 7-1000 '

[Tonyuennbie 3aBucumoctu €'(T) m tgd (T) umeroT sSBHO BbIpaKEHHBIE OCOOEHHOCTH,
XapakTepHble JUIS PEeTaKCAllMOHHBIX MPOIECCOB Ae0aeBCKOr0 TUMA € YYacTHEM MHOTHUX
penakcopoB. Takum oOpaszom, B kpucramwiax T11GaTe2 mepeHoc 3apsijia OCYHIECTBIACTCS
MIOCPEJICTBOM MPBDKKOB HOCHTENEH 3apsijia Mo JIOKAIM30BAaHHBIM COCTOSHUSIMH BOJIM3M YPOBHS
@depmH sHEpreTudyecku Oosiee BBITOAHBIM, XOTS TMPOCTPAHCTBEHHO Oojee yJaJleHHBIM, YTO
SBIISIETCS  XapaKTEPHBIM I TPBDKKOBOW MPOBOJUMOCTH C TEPEMEHHOW JJIMHON TPBIKKA.
[TpbDKKOBBI OOMEH 3JIEKTPOHAMHU MEXIY AepeKTaMH B KpHCTaIe NPUBOIUT K TOSBICHUIO
JTUIONIEN a, CJelOoBaTeNbHO, K POCTY JMAJNIEKTpUYECKOM mpoHunaemoctu. Wx mpbhKKoBas
nepe3apsiika Tak)kKe MOXKET NMPUBOJUTH K POCTY AMAIEKTPUUECKOI NMPOHUIIAEMOCTH U TaHTEHCa
yriia notepb kKpucramuia 11GaTe2. lokazaHo, 4TO B 00JacTH TeMIlepaTyp, I/ieé UMEIOT MECTO
anomaiuu €' (T) m €" (T), ve ymanoch momyuuts auarpammy Koyn—Koyma. 3aBucumocTtb
MHHMOH YaCTH KOMILICKCHON IMAJIEKTPUUECKOW MPOHUIIAEMOCTH OT JaeicTBHUTENbHON (£"(g"))
MNOTUMHSCTCS JIMHEMHOMY 3aKOHY. DTOT (aKT, MO-BUIUMOMY, OOYCIIOBJIEH 3HAYUTEIbHBIM
pazIuyueM mapaMmeTpoB U OOJIBIIOTO Habopa peakcaTopoB.

[Toka3aHo, 4TO MeXaHW3M, MPUBOIAIIMKA K JUIJIEKTPUUECKOM penakcalueil cBs3aH ¢
MIEPECKOKOM  3aps/IOB MEXIY 3apsDKEHHBIMH IIEHTpaMH. YCTaHOBIIEHO, YTO TMPBDKKOBBIN
XapakTep NPOBOJUMOCTH W MeEXaHH3M JMAJIEKTpUUecKoi penakcaru B 11GaTe2 umeror
onvHakoByto npupony. Ilog BozxelicTBueM y-00iay4yeHMs HaOmIoJaeTcss IOJaBJICHUE
MaKCHUMAaJIbHOTO 3HAYEHUS! TUDIIEKTPUYECKON MPOHUIIAEMOCTH.
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JEHCTBUE TAMMA-OBJIYYEHHS HA CBOMCTBA MOJIMDTUJIEHA,
COJAEPKAIIEI'O HEOPTAHUYECKHUE TOBABKHU

Kynaues M.M., Ucmaiinnosa P.C.
Hncmumym Paouayuonnvix Ilpoobaem HAH Azepbatioscana

B HacTosiiieit pabote mpencTaBieHbl pe3yiabTaThl SKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS
TEMIIEPATypPHBIX 3aBUCHMOCTEH 3JIEKTPOIPOBOIHOCTH MOJUMEPHBIX KOMIIO3UTOB B TTOCTOSIHHOM
U TIEPEMEHHOM 3JIEKTPUUYECKUX TOJISIX.

B kauectBe  OOBEKTOB HCCIIEJOBAHUS  HCIOJNB30BATM KOMIIO3UTHl Ha OCHOBE
noymmdTUIIeHa Bbicokoi mmoTHocTH (ITOBIT) mapku 20806-024 ¢ okuchio meau (Cu,O) u Gapus
(BaO). Kommo3urmu, conepkaimue o0beMHON KoHIEHTparmu 10 50% ykazaHHBIX 100aBOK,
OBLIN MMOJTYYEHBI U3 TOMOTEHHOU cMecH moporkoB [I9BI1 u HarmoaHUTENS ¢ TOMOIIBIO PYYHOTO
oborpeBaemoro mpecca npu temreparype 433K u naBnenun 15Mlla. Pexxum kpucrammszanuu
3aKalika - OXJIaxJeHue o0paslia B cMecu Bojia — Jjiell. Pazmep yacTuil HamoaHUTENEH COCTaBIISI
MeHb11e 50 MkM. B skcnieprMeHnTax UCnoab30Baid 00pasiibl B BUJE AUCKOB 1uameTpoM 40 MM U
tonumHon 100-150 Mxm. BBHIy BBICOKOW JHMIIKOCTH MOBEPXHOCTH OOpaslloB HAaJEKHBIN
AIIEKTPUYECKUI KOHTAKT 3JIEKTPOAOB O0ECleUMBaICS NMPUMEHEHHUEM HAKIIAJHBIX 3JIEKTPOJIOB
muamerpoM 30 MM U3 amroMuHUEBOM (onbru TommmHOW 7 MKM. [lneHounHble 00pasiibl
KOMITO3UTOB TOJBEPIaIH Y - M3IYYCHHIO HA YCTAHOBKE ""CO NP KOMHATHOI TeMIlepaType.
MOoIHOCTh MOMIOIEHHOH 10361 3,3-10°I'p/u.U3Mepenne 0GbeMHOI IEKTPOIPOBOIHOCTH Ha
MIOCTOSIHHOM TOK€ Ggc U3Mepsuid TepaommeTpoM E6-13A.

HccnenoBanbsl  3aBUCUMOCTH ANEKTPONPOBOJHOCTH HA TOCTOSIHHOM TOKE OT
temneparypbl Uit [I9BIl u kommo3utoB Ha ero ocHoBe ¢ HamomHutensmu Cu,O u BaO.
TunuuHele KpUBBIE 3TUX 3aBUCUMOCTEH Ha

npumepe kommnoszuta [19BI1+5%06.Cu,0 mo 7~ Oue(Om-m)’
(xpuBast 1) u mocne (kpuBeie 2, 3) vy -
obmydenusi mipeAcTaBieHbl Ha puc.l. Bo 8k

BCEX CIy4asx JUIsl HEOOMy4yeHHBIX 00pa3IoB
JJIEKTPOTIPOBOJIHOCTh Ogc MPAKTHYECKU HE
U3MEHseTCs. TemmeparypHble 3aBHCHUMOCTH
AIIEKTPOTPOBOTHOCTH 00JTy4eHHBIX
00pa31oB 6oJee CI0KHBI 1 HEMOHOTOHHBI, a -10}
UMEHHO BEIMYMHA Ggc C YBEIUYCHHEM

temneparypbl (mo 353-363K) pacrer, a A1
3aTeM YMEHBIIAeTCs TMOYTH JI0 YPOBHS

AIEKTPONPOBOJHOCTH HEOOJYIEHHBIX

2 -
KOMIO3UTOB. IlajmeHue Ggc ¢ poctoM 08  Oac107(Omm)
TEMITEPATYPhI IIOKA3LIBAET, 4TO

(U8}

3aBHCHMOCTB  DJIEKTPONPOBOJHOCTH ~ OT (46|
TEMIEPaTypbl MEHSeT 3HaK. OTO MOXKET
OBITH CBsI3aHO C N3MCHCHHUEM 0,4
DIIEKTPUYECKUX CBONCTB KOMIIOHEHTOB H
Pa3HOCTHIO  KOY(PPUIIMEHTOB  TEIIOBOTO
pacuiMpeHusi oJuMepa W HamoilHuTens. B
pe3yiabTaTe  4ero - NpH  HarpeBaHUU
MPOUCXOJUT Pa3phbiB MPOBOASAIIUX IETIOYEK,
[0 KOTOPBIM HJET TPAHCIOPT HOCHUTENIEH
TOKa.

Ha puc.2 nmpuBeneHs! TemMrepaTypHble 3aBHCHMOCTH AIIEKTPOITPOBOIHOCTH UCCIIETYEMbIX
MatepuaioB Ha dacrtore lk['m. BumHo, 4TO B NEpEMEHHBIX NOJAX COXpAHAETCS Ta XKe
3aBUCUMOCTb ~ OT TEMIEPATypsl, 4YTO M Ha TOCTOSHHOM Toke. M3BecTHO, d4TO

81



AJIEKTPONPOBOJAHOCTD B MEPEMEHHBIX MOJISIX SBIISETCS CYMMOM JIByX COCTAaBIISIIOIINX — CKBO3HOM
AIEKTPONPOBOAHOCTH (KaK MPaBUJIO, COBIALAET C AJIEKTPOIPOBOJIHOCTHIO HA TOCTOSSHHOM TOKE)
Y pENaKkCallMOHHON YacTH.

Cnenyer OTMETUTh, YTO B OTJIMYHME OT HPEABIAYIIMX CIIy4aeB CTENEHb W3MEHEHUs
AIIEKTPONPOoBOIHOCTH KomMmo3uToB [I9BII+5%006.Ba0O B mepeMeHHOM 3JIEKTPUYECKOM II0JIE B
HCCJIEIOBAHHOM TeMIIepaTypHOM UHTEpBalie 0oJbie, yeM g koMno3utos [19BI1+5%06.Cu,0.

Bomnpoc ompenenenuss MexaHu3Ma TpaHCIIOPTa HOCUTENEH 3apsAfoB B Y- OOJYYEHHBIX
KOMIIO3MIIMOHHBIX MaTepHaliax B IIMPOKOM JUaIa30HE KOHLIGHTPAllUW HAMOJHUTES,
MOTJIONICHHON 7036l M TeMIepaTyphl TPeOyeT manbHEHIIMX uccleAoBaHui. PaboTel B 3TOM
HaIlpaBJIECHUU IIPOJIOJIKAIOTCS.
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HOPPING CONDUCTION IN y-IRRADIATED InSe AND InSe : Sn SINGLE
CRYSTALS

S.N. Mustafaeval, M.M.Asadov?, A.A.ismailov’

YInstitute of Physics, National Academy of Sciences of Azerbaijan
?|nstitute of Chemical Problems, National Academy of Sciences of Azerbaijan
E-mail: solmust@gmail.com

The semiconductive InSe layer compound is characterized by a strong covalent bond inside
the layers and a weak Van der Waals bonding between them. It was shown that across the layers
of InSe single crystals at low temperatures (T < 200 K) at direct current (dc) hopping conduction
through localized states near the Fermi level takes place [1]. The results of dc-conductivity of y-
irradiated p-InSe and n-InSe : Sn layer single crystals have been presented in this work.

p-InSe single crystal specimens grown by the Bridgman method were used in the
experiments. Plates of the crystals under study were obtained by cleaving along the layers of
single crystal ingots. The single-crystal InSe samples for electric measurements had the form of
planar capacitors normal to the C axis of the crystals, with silver-paste electrodes. The thickness
of the InSe samples was ~300 mkm.

Co® serves as the source of irradiation with energy of y-quantum equal to ~1.3 MeV. The
electric  properties of non-irradiated and p-irradiated InSe crystals were measured under the
same conditions (Figure).
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Figure. The temperature dependences of dark ohmic conductivity of p-InSe (curves 1-3);
n-InSe : Sn (0.2 mole % Sn) (curves 4-6) and n-InSe : Sn (0.4 mole % Sn) (curves 7-9) before
(1,4,7) and after p-irradiation: 50 krad (2,5,8); 100 krad (3,6,9).

It is revealed that InSe and InSe : Sn (0.2 and 0.4 mole % Sn) single crystals exhibit a
variable range hopping conduction along a normal to their natural layers at temperatures T < 200
K in a dc electric field.

From experimental data the parameters of localized states of p-InSe and n-InSe : Sn were
calculated before and after y-irradiation (Table).
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Table

Single crystal D, To, Ng, 10" Raw | AE, N, Nrad,
krad | 10°K | evicm?® A eV | 10Ycm> | 10cm®
p-InSe 0 5.56 1.72 99.5 |0.028 482 5.18
100 2.37 4.03 78.6 | 0.025 10
n-InSe 0 17.8 0.536 130 | 0.040 2.14 2.48
(0.2 mole % Sn) | 100 7.02 1.36 101.6 | 0.034 4.62
n-InSe 0 1.72 1.24 105.5 | 0.033 4.09 27.1
(0.4 mole % Sn) | 100 0.58 16.4 54 0.019 31.2

It is revealed that j-irradiation of p-InSe and n-InSe : Sn (0.2 and 0.4 mole % Sn) single
crystals leads to significant change of localized states parameters. After y-irradiation the density
of states near the Fermi level increased, but their energy spread and the average jump distance
decreased. The concentrations of radiated defects were estimated in p-InSe (5.18x10*" cm™®) and
n-InSe : Sn (2.5x10*"-2.7x10* cm®) single crystals.

The present results demonstrate that y-irradiation offers the possibility of tuning the electric
properties of InSe single crystals. The operation by the electric parameters of the studied InSe
and InSe : Sn single crystals due to y-irradiation gives perspective for the use of these objects as

active materials for creating of various transducers and gamma detectors.

References

1. S.N.Mustafaeva, M.M.Asadov, A.A.lsmailov Low-temperature Physics (in Ukraina). 36.

(2010) 394.

84




®A30BBIE IEPEXO/IbI B y-OBJIYUYEHHBIX KPUCTAJIJIAX TlInS,<Cr>

P.M. Capaapasl, O.A. Camenon, U.U. Acaanos, A.Il. Adayiiaes,
H.A.D1w60Ba, ®.T. CaaMaHOB.

Hncmumym paouayuonnvix npooaem HAH Azepbatioscana
®.AraeB 9, AZ 1143, Azepbaiimkan, baky

B mnpencraBnenHoit pabore uCCIenOBaHbl IUAIEKTPUYECKHE U IMHUPOAJICKTPHUUYECKHE
CBOMCTBa CJIOMCTOTO perakcopHoro cernerodniektpuka T1INS,<Cr>. [loka3aHo CyiecTBOBaHHUE
HU3KOTEMIIEPATypHOTO  CETHETORJIEKTPUYECKOro  (Pa3oBOro mepexoaa HHAYHHPOBAHHOTO
IIEKTPUUYECKUM MOJIEM.

Ha pucynke mpuBeneHa TemmepaTypHasi 3aBUCHMOCTh TaHTCHCA yIiia JUAJICKTPUUYECKUX
norepb (tgd(T)) u mupoxkoddduimenra (y(T)) kpucramia TIINS, neruposannoro Cr. B
OTCYTCTBHE D3JIEKTPUUECKOr0 ToJig (KpuBas 1) HUKAaKUX JIOMOJIHUTEIBHBIX AHOMAJUNH KpoMme
ocHOBHOTo Makcumyma (Tm) He oOHapyxeHo. [Ipu HarpeBaHuu KpucTaiia B OTCYTCTBHE MO
1ocJie OXJIaKJCHHS B II0JI€ YETKO BHJIHA JOIMOJIHUTEIbHAS aHOMausl pu Temneparype T#=176K
(kpuBas 2).

Kak BUIHO W3 pUCYHKA, NMPHJIOKEHHOE K KPUCTAJULy MOCTOSTHHOE JJIEKTPHUYECKOE TI0JIe
BCeria MPUBOJAUT K PE3KOMY YCIOXKHEHHIO KapTUHBI HAOMI0OAaeMbIX sBjieHui. [Ipu oxmaxxaeHun
B IIOJSIX BBINIE HEKOTOporo moporoBoro 3HaueHus (E~1,5 xB/cm) Bum TtemmeparypHoit
3aBHCHUMOCTH JUAJIEKTPUYECKUX MOTEPh pe3ko MeHseTcs. [lokazaHo, 4To mpu oxJaxaeHuu Oe3
MOJIST HU)KE TEMIEpaTyphl T PEIaKCOpbl MEPEXOAST B COCTOSHHE C JIOKAJbHOW CIIOHTaHHOMN
nojspu3anueii B HaHOOOmacTsx (XapakTepHble pasmepsl obiacreil Al~3+10 um [1]). Dra
TEMIIEpaTypa, pacClOIOKEeHA HIXKE TeMIepaTypbl T, (MakcMMyMa —JIHAJICKTPHUYECKON
nponuraeMoctu). OIHOPO/IHASL CIIOHTAHHAS MOJISIPU3AIMS BOSHUKAET TOJBKO MPU MPHIOKCHUH
ANIEKTPUYECKOTO MOl B HU3KOoTemmepaTypHoi ¢aze. [losromy, BbIsicHeHHE (U3MUECKOTrO
CMbIC/Ia OOHApY)KEHHBIX 3aKOHOMEPHOCTEH B penakcopax Ha ocHoBe T11InS; Baxkna mis
00BsICHEHUS BCEl COBOKYITHOCTH HAOTIOaeMbIX SIBICHUU.

Takum  0o0Opazom, HaOmroaeMble  OCOOGHHOCTH — (Da30BBIX  TIEPEXOJOB B
HHU3KOTeMmIepaTypHoii daze T1INS2<Cr>
B OJIGKTPHUYECKUX TIOJIAX, CBSI3aHBI C
JoKau3alued 3apsaoB, KOTOphHIE, B
CBOIO O4Yepelb, CO3JAI0T JIOKAIbHYIO
nebopManMio U TakuM  oOpa3om
MOJIIEP>KUBAIOT OTpeieNIEHHOE
HaIpaBlieHUE MOJISIPU3AIIH. B
pe3ynabTare, B JIOCTaTOYHO CHIIBHBIX
MOJISIX CIIOHTAHHAsS MOJIAPU3alUs depe3
OTIpeNIeJICHHOE BpeMsi OPHEHTHPYETCS

BJIOJIb BHENIHETO TOJNSA MO  BCEMY 160 150 20p 2R0 AN 26D
obOpasiy. DTo TpencTaBiIseT Cco0oi
CBOCO6paSHBIﬁ CprKTypHLII\/II (I)EBOBBIﬁ TeMHepaTyprIe 3aBUCHUMOCTHU TaHI'CHCA yTIJjia

e ec oteps tgd(T) (Oe3 momst — a
IIepexo]l BO BPEMEHU U NPOSBIETCS B JASIICRIPEACCHIG IOTCPE 18 (T) (6e3 o — kpusa
1 u oz ne¥icTBUEM OIS — KpHUBas 2) U

ckauke B tgd(T) M MUPOITEKTPHICCKHX mupokosddunuenta y(T) must kpuctamia T1InS,<Cr>
cpoiictBax Y(T). BosmeiictBue ramma (B pexxrMe HArpeBa 0e3 OIS MOCIe OXJIAKICHHS B
o0JryueHus CTaOUIU3HUPYET, U nosie — KpuBas 3).

pacmupstoT 00JacTh CYIIECTBOBAHUS

PEIaKCOPHOTO COCTOSHUSI.

[1]. Capmapner P.M., CamenoB O.A., Hamxados A.W., CagsixoB W.I1. BiusHue KaTHOHHBIX
npuMeceii Ha (a3oBble mepexopl B coenunernn T1INS, // ®TT, 2003, 1. 45, B. 6, c. 1085-1087.
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3AKOHOMEPHOCTH BJIUSAAHUS TAMMA-U3JTYYEHUS HA BUOMACCHI
Cyaranona K./I., Araes T.H., I'ax:xxuesa H.H., Ackeposa B.P.
Hncmumym Paouayuonnwix Ilpoonem HAHA

B pabGore nmpuBomsTCcS  pe3yabTaThl  AKCIIEPUMEHTAIBHBIX  HUCCIEAOBAHUN B
reJIMOPEeaKTope, 00JIyUEeHHBIX Y-KBaHTaMH (MOLIHOCTH 103bl 00ydeHus JI= 1,03I'p/c) ckopiyIsl
IPELKoro opexa u GyHayKa C IeJbI0 MONIYYeHUS SHEPTOEMKHX SHEPTOHOCUTEEH.

YCTaHOBIIEHO, YTO BBIXOJ Ta30B MPU TEPMUYECKOM PaA3NIOKEHUU TPH TEMIIEpPaType
T=500°C B Y-00iayueHHbIX 110 11036l 15kIp ckopaymbel opexa M (QyHAyKa YBEIMYHMBAIOTCH,
IIpUYEM YBEIMUYEHHUE BBIXOJIAa Fa30B U3 CKOPIIYIIBI Opexa M0 CPaBHEHHUIO ¢ GYHIYKOM B CpEAHEM
cocrasiseT Ooinee 25%

CocraB rasa
4
O6pasen Hoza obmyuenwust, k[ 'p Bhixox rasa 10" mr/mn
oxonmoiit H, (6{0] CH, Opr.coexn.
r . 0 400 3,5 41,9 93,5
poe“;““ 15 550 55 | 2240 | 186 400
P 30 500 6,2 1200 234 485
Ucxonusrit 350 2,7 58 99
Pynnyx 15 350 41 | 1840 | 303 638
30 400 3,9 1588 186 332

JUis ycTaHOBIIEHHUS LI€JIECOO0PAa3HOCTH TEXHOJIOIMUYECKOTo Ipoliecca M ONpEeesICHUs
CTPYKTYPHBIX U3MEHEHUH, MPOUCXOAAIIUX B 3TUX 00pa3lax mpu TePMUUYECKOM U PATUAIUOHHOM
BO3eHcTBUM NpuMeHeHneM NK—crekTpockonu , BRISIBICHBI CIEIYIONNE H3MEHEHUS:

-noka3zaHo, 4to MK-crnekTpsl CKOpIIymbl TPELKOr0 Opexa XapaKTepU3yrTCs HaIMYUeM
Pa3MBITHIX TOJI0C TorJomenust B oonactsax 3500-3000 CM'l(mz[pOKCI/InLHLIe OH-rpynmsr) 3000-
2700 cm™

(BasienTHple konebanust CHjz CHy-rpymn), 1900-16OOCM'1(C=O IPYNIbl) Pa3IUYHOTO
XapakTepa, KeTOHbI, aIbJAerU/Ibl, KAPOOKCUIIBHBIE U ITUKIULECKUE TPOU3BOIHBIE.

-HarpeBaHue [0 500°C CKOPJIYIIBI TPEIKOTO0 OpeXa TMPUBOJUT K OOpa3oBaHUIO
KHUJIKooOpa3Hoil 6uomaccel , MK —crekTpbl, KOTOpbIE CONMPOBOXKIAIOTCS MOSBICHUEM Y3KHUX,
YEeTKO pa3pelICHHBIX MONOC MOrMIOoMmeHHsT B obuactsx 3000-2700cm™,1900-1600cM  momnmbiM
HCUE3HOBEHHEM I10JIOC,COOTBETCTBYIOIUX JepopMalmoHHbIM Konebanussm C-H rpynmel B
KOJbIO0 yMeHblleHueM C —BalleHTHbIX U AedopmanuoHHbiXx Kkonebanuit CH3; CH o —rpynn
mpu2920,2840, 1470 u1380cM—'.B mumponmsHOM mpomecce B OHOMAacce mpH T=500°C
npuBomt B UK CIieKTpe K MOsBICHIIO HOBOH momocs! mpu 1785¢m™,

bbuto ycraHOBIEHO, UYTO B pe3yibTaTe OKUCIEHUS, Hapany c KapOOKCHIIbHBIMU
rpynmnamu, KOTOpble 00ycioBiauBaioT mnorjouenue mpu 1730cm ™ ,00pa3zyroTcs TaKXKe
UKIMYECKHE CTPYKTYPBI C KAPOOHUIBHBIMU TPYIIIAMHU.

-00myyeHue Y-kBaHtamu A0 1036l 30kI'p Gmomaccer MK cnekTpoB compoBOXIaroTCs
YMEHBIIIEHUEM WHTEHCUBHOCTEH mosoc moromieHus: kapoonmibHpix C=0 u C-O rpynm. OTo
MOKa3blBaeT Ha 00pa3oBaHUE [OMOJHUTENBHBIX TIa3000pa3HbIX MPOJYKTOB Ppa3IOKEHHUS,
KOTOPBIE MTOATBEPIKAAIOTCS XPOMOTOTpAPHIECKUMH JTAHHBIMH.
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v-KVANTLARI iL® SUALANDIRILMIS Ga$S; 4 Sex <Er> MONOKRISTALININ
FOTOKECIRICILIYININ TEMPERATURDAN ASILILIGL.

R.S.Madatov, T.B.Tagiyev, T.M.Abbasova, V.Q.Qasimova
AMEA Radiasiya Problemlari Institutu

Son dovrlordo niive fizikasinin,fotoelektronikanin vo kosmik todqgigatlarin intensiv
inkisafi yarimkeciricilor qarsisinda yeni fiziki xassoaloro malik materiallarin alinmasi vo onlar
osasinda yeni funksiyali cihazlarin hazirlanmasi mosoalosini garsiya moaqgsod qoyur.Mohz bu
sobobdon A9B6 binar sistemlori osasinda alinmis monokristallarin fiziki xassolorinin asqar
atomlari,ionlagdirict siialarin tosiri ilo idare edilo bilmasinin dyronilmasi elmi cohatdon boyiik
ohomiyyat kosb edir.Bu mogsadle togdim olunan isde erbi ilo asqarlanmis GaSggs Seois
monokristalindan istifads edilmisdir.Niimunoslor Bridjmen tiisulu ilo alinmis,otaq temperaturunda
enerjisi 1,3MeV olan Co® qurgusunda siialandirilmis,otaq temperaturunda xiisusi miigavimoti
~10°0omsm tortibindo olmusdur.Niimunaloro kontaktlar glimiis pastasi ilo laylara perpendikulyar
istigamotda vurulmusdur.
Toqdim olunan isdo moxsusi udulma xattino uygun (A=0,590mkm) isiqla isiglandirilmis
GaSo g55€0,15 <Er> monokristalinin fotokegiriciliyinin temperaturdan asililigt
Oyronilmisdir. Temperaturun artmasi ilo (100 +140K) fotokeciriciliyin qiymati praktiki olaraq
sabit qalir T2=140K temperaturdan baslayaraq miixtolif dozalarda (D = 20 — 100krad )
fotokegiriciliyin qiymoti eksponensial olaraq artir.Fotocorayanin aktivliyi biitiin siialanma
dozalar {i¢iin eyni bir temperaturda ( T;=435K) basa catir. T1=435K temperaturdan sonra iso
fotocoroyanin sénmosi miisahide olunur. T,=140K uygun oyilms ndqtosi siialanma dozasindan
asili olaraq yliksok temperatur oblastina dogru siiriisiir.IgAJe-in (1/T2)-don asililigin meylliyi
0,35eV-dur.

Almmis AJe-in (T) asililigimi yiikdastyicilarin yiiriikliiyiiniin temperaturdan asili olaraq
doyismosi ilo izah etmok olmaz, c¢linki homin temperatur oblastinda yiiriikliik T ganunu ilo
doyisir . Fotocoroyanin aktivliyini monopolyar yarimkeciricilor iiclin {iigsoviyyali model
cor¢ivasindo izah etmok olar , beloki “ siiratli” — s, “asta” hossas r — rekombinasiya markozlori,
habelo asas yiikdasiyicilar {iciin tutma rolunu oynayan t-soviyyasi. Tutma saviyyasinin olmasi
fotocoroyanin  aktivlogsmosino, r-morkozi iso temperatur sOnmosino sobab  olur.Osas
yiikdastyicilarin tutulmasi ancaq kristalin miioyyon temperatur intervalinda vo  isiglanmasinda
miisahido edilir.

Tadqiq olunan kristal {iciin asagidaki parametrlor toyin edilmisdir: tutulma soviyyosindon
valent zonasina qodor olan masafs, Ey =0,30eV, konsentrasiyast N; =2,5 10* sm®, r —
rekombinasiya morkozindon kegirici zonaya qodor olan mosafo E¢r = 0,52 eV
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O BO3MOXKHOCTH UCHOJIB30BAHUSA NOJJUMEPHOM CMO.IbI
K.M. SIky6oB
Hncmumym Paouayuonnwix Ilpoonem HAHA

[Tonnmepnast cmona ynoTpeOisieTcst Al NPUTOTOBIEHUS Kpacku [1], ¢ 1esbio OKpacku
JEPEBSIHHBIX M METaNIMYECKUX KOHCTPYKUUU. BbUT MPUTOTOBIIEH JaK M Ha €ro OCHOBE Kpacka,
[0 perjiaMeHTy, pa3paboTaHHOM BCECOIO3HBIM Hay4YHO-HCCIIE0BATEIbCKUM HHCTUTYTOM HOBBIX
CTPOUTENIbHBIX MaTEPUAJIOB.

B cocraB naka Bxoauno 37% (Bec.) paguallMOHHO IOJYYEHHOW MOJIMMEPHOM CMOJIBI.
ITonnmepnas kpacka coaeprxkana 60% Bec. naka.

[Tonumepnas kpacka usroroniena mno peuentype (% Bec.)

1. Jlax -60

2. Oxuch 1uakKa — 27,3
3. Tanex — 10,5

4, Kaomun — 2,2

boun mpoBeneHbl UCIIBITaHUS TIOKa3aTesel moiaydeHHol kpacku. [lo Bcem TpeGyembim
3HAYCHUSIM, & UMCHHO: BHEIIHUI BUJ, LBET, BI3KOCTh, BPEMS BBICHIXaHUS, CTENCHb IEPETHPA,
TBEPAOCTh IUICHKU, MPOYHOCTh IJICHKU MPU H3rH0e, BOJOCTONKOCTb, CTOUKOCTh K MBLIBHOMY
pacTBOpy, CTOMKOCTh K 5% COJIEHO-KUCIIOMY PacTBOpPY, CTOMKOCTh K 10% coyieHO-KHCIOMY
pacTtBopy, aare3us Kk Mmeramny. Kpacka cooTBeTcByeT TpeOyembleM mokaszaTensM. llokazatenu
KpPacK{ CBHJIETEIbCTBYET O BO3MOKHOCTH MCIOJIb30BaHUS IMOJIMMEPHOU CMOJIbI B IPOU3BOJICTBE
JIAKOKPACOYHBIX MAaTEPHAIIOB.

OpueHTHpOBOYHAsE CEOECTOMMOCTh IOKa3ajla SKOHOMHYECKYIO 11eJ1eCO00pa3HOCTh
MPUMEHEHHUS TOJIMMEPHON CMOJIBI.

Jlureparypa.
1. K.M.Kapaces, A.B. [lerpoBa ABT. CBua. Ne281713. bron. U3oap. Ne29, 1970
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NOVEL RADIATION DETECTORS BASED ON MULTI PIXELS AVALANCHE
PHOTODIODES: THEIR STATUS AND PERSPECTIVES OF APPLICATION

Z. Sadygov

Joint institute for nuclear research, Dubna, Russia.
* Corresponding author. Tel.: +7 09621 63071; fax: +7 09621 65180.
E-mail address: sadygov@cyv.jinr.ru

Different versions of silicon avalanche photodiodes (APD), as well as new multi pixel
avalanche photodiodes (MAPD) have been discussed widely during the last decade as an
advanced photon counter for various applications. The sensitive area of a MAPD contains a
matrix of independent micro-pixels with individual passive elements, which are created on a
common silicon wafer. The individual passive elements provide local suppression of the
avalanche process and discharge each micro-pixel to a common conducting or metal electrode.

The advanced properties of a MAPD are connected with a local negative feedback (LNF)
effect, which result in a local self-suppression of the avalanche gain due to individual passive
elements with necessary resistivity and capacitance and, consequently, significantly reduces the
influence of crystal non-uniformities on the characteristics of the avalanche multiplication
process. The LNF effect is achieved by forming a specific matrix in the multilayer silicon
structure which ensures a localisation of the avalanche processes and limits them in frames of
independent micro-regions of 3-50um in size, depending of the MAPD design.

In principle, each micro-pixel has a non-linear photon response because of a local
redistribution of bias voltage between semiconductor and individual passive element during the
avalanche process. At a bias higher than the breakdown voltage, each micro-pixel becomes a
binary device with approximately constant amplitude of the photon response independently of
the number of incoming photons. Such behaviour of the avalanche process in micro-pixels is like
the performance of the known Geiger counters which have no linear response. Actually, the
MAPD contains a matrix of “micro-amplifiers” working in gain saturation mode. If the incident
light generates in average less than one photoelectron per pixel, then the MAPD may work as
linear device with single photon detection capabilities. Thus, the micro-pixel structure in a
MAPD results in a unique combination of high signal amplification and uniform avalanche
multiplication over the entire sensitive area of the device [1].

q) i

Fig.1. Schematic views of the novel MAPD: a). The MAPD with individual surface resistors; b). The AMPD with surface
transfer of charge carriers; c). The MAPD with individual micro-wells. Shown are: 1- Common metal electrode, 2 — Buffer
layer of silicon oxide, 3 — p-n-junctions/micro-pixels, 4- Individual surface resistors, 5 — Individual surface channels for the
transfer of charge carriers, 6 — Drain region/contact, 7 — Epitaxial silicon layer of p-type conductivity, 8 — A high doped
silicon layer of p-type conductivity, 9 — A region with micro-wells, 10 — Local avalanche regions, 11 — Individual micro-
wells.

The basic design of the MAPD has been initially suggested and realized for operation in
the red and near infrared regions of the spectrum [2, 3]. This design contains a common
semitransparent metal layer and a matrix of small independent p-n junctions (‘“needles”) with a
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typical size of 3um and a spacing of about 5um. The space between the p-n junctions is coated
with thermal silicon dioxide to minimize the leakage current. Each pixel has a sandwich like
structure like a metal-resistive layer-semiconductor (MRS). This device is made in a very simple
technology and it may demonstrate very good parameters in the red and near infrared regions of
spectrum. However, the basic design of MAPD has two main problems: a low yield of working
devices because of the short circuit problem through its thin resistive layer with thickness of
about 0.1-0.2um and a low sensitivity in the blue and UV range because of a significant light
absorption in both, resistive layer and the p-n — junctions with a thickness of abut 1.5um. In this
paper three advanced designs of MAPD’s are considered from the point of view of their
advantages, restrictions and qualification for a mass production [3, 4].
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RADIUM SILIKATIN SINTEZi
Qoaribov A.A. Agayev T.N. Mansimov Z.9.

AMEA Radiasiya Problemlori Institutu
e-mail: Zaur.Mansimov@mail.ru

Molekulyar hidrogenin alinmasi radiolitik proseslorinin reallagdirilmasinin  miimkiin
yollarindan birids istilikayirici elementlorin suyun parcalanmasinda katalizator kimi istirak edon
xiisusi niiva reaktorlariin yaradilmasidir.

Radiasiya kimyovi proseslords silisium-4-oksid-radium miihiim ohomiyyat kosb edon
birlogsmolordan biri hesab olunur.Tadqigat isinds silisium-4-0ksid-radiumun miixtalif aktivliklori
sintez edilmisdir. Sintez ftg¢iin ilkin maddslor olaraq tetraetilortosilikat vo radium-xlorid
mohlullarindan istifado olunmusdur.Eyni zamanda reaksiyada alinan araliq mohsullari
konarlagdirmaq tigiin reaksiyada asetat tursusundan da istifado edilmisdir.

Almman niimunslorde vo onlarin radiasiya kimyavi proseslorin todqiqinde naticolori
arasdirmagq Ug¢iin ilkin olaraq silisium-4-oksid alinmisdir.Bunun iigiin tetraetilortosilikat gotiiriib
lizorine miioyyan temperaturda (T>60°S) asetat tursusu mohlulu slava edilmisdir.Araliq mohsul
olan etil spirti asetat tursusu ilo reaksiya daxil olub etilasetat efiri omolo gotirir ki bu da
temperaturun tosirindon pargalanaraq reaksiyadan konarlasir.Naticads ilkin olaraq tomiz silisium-
4-oksid alinmigdir. Alinmig silisium-4-oksid niimunoesi vakuum soraitindo quruducu skafda
qurudulmusdur.

Digor niimunslarin sintezi do eyni qaydada aparilmisdir.Lakin burada reaksiyaya radium-
xlorid do olave olunmusdur.Mixtalif aktivlikli silisium-4-0ksid-radium niimunolorini almaq
mogsadils reaksiyaya olave olunan radium-xloridin miqdarini artiririq.Spektroskopik iisulla ilkin
radium-xloridin  aktivliyi  toyin  edilmis vo  aktivliyin 260000 Bk/kg oldugu
miioyyanlosdirilmisdir.

Tetraetilortosilikatin migdarin1 doyismadon radium-xloridin midarin1 artiraraq muxtalif
aktivlikli silisium-4-oksid-radium niimunolori sintez edilmisdir.Tetraetilortosilikat 1 hocm
radium-xlorid iso uygun olaraq lhocm,10 hocm, 20 hacm nisbotindo gétiiriilmiisdiir.Reaksiya
tonliyi asagidaki kimidir:

o 0
GaHs | §
(I) —O—%—O—?n—O—
C,Hs-0-Si-O-C,H, +RaCl,+CH,COOH —= Q Ra ? +CH;COOC,H;
0 —O0—Si—0—S—0—
C,Hg @] @]

Alinan niimunslor vakuum altinda quruducu skafda qurudulmusdur.Spektrometrik yolla
homin niimunalorin aktivliklori 6lciilmiis vo uygun olaraq 260 Bk/g, 2500 Bk/g, 6100 Bk/g
oldugu askar edilmisdir.

Iddobiyyat
1. N3oTomnsbl,cBOCTBa, TOTYy4YeHUE, TpuMeHenue. ABrop:bapanos B.1O. 2000
ISBN 5-86656-100-X
2. Beneukuii C.H. Openkux u paccestHHbIX, MockBa.1981.
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PAJJUALIMOHHO-TEPMUYECKHUE MPEBPAILIIEHUSI JETPAJUPOBAHHBIX
HE®TEN

H.I'.I'yaueBa, C.®.AnueBa

Hncmumym Paouayuonuwix Ilpobnem

C uenbio BBIACHEHUS POJIM paJualii B Ipoliecce Jerpajgaiui HeTu B OKpysKarolei
cpene, a TakKe BBISBICHUS BO3MOXKHOCTEH TNPUMEHEHHS PaAUallMOHHO-XUMUYECKOU
TEXHOJIOTUM B  OYHCTKE He(PTEe3arpsA3HEHHbIX 3eMellb ObUIM  H3y4YeHBl  HEKOTOpbIE
3aKOHOMEPHOCTH PaTUAIlMOHHO-XUMUYECKUX TMPEeBpalleHrid 00pa3noB He(TH, B3ATHIX U3
CKB)KUHBI, a TAKXKE MOCJIe JJIUTEIHHOIO HAX0XK/ICHUS HA ITOBEPXHOCTH BOJIbI U TIOYBBI.

B kadecTB€ MCTOYHUMKOB HWOHU3UPYIOUIETO H3JIYYCHHUS HCIIOJb30BAaHbl JIMHEWHbBIN
YCKOPHUTEJIb 3JIEKTPOHOB DJIY -6 M M30TONHBIM UCTOUHUK Y-U3TyUECHUS Co® — «MPX —y—30».

N3 kunetuku oOpazoBanusi H;, CO u CH, mpu y-pammonuse obOpasioB Hedtu u3
CKBQ)KUHBI, TIOYBBI M MOBEPXHOCTHU BOJIOEMA BUAHO, YTO Hauboyiee BHICOKUN BBIXOJ BOAOPOIA
HaOmogaeTcss B 00pasie HeTu M3 cKkBakuHbl. OOpa3oBaHME MeTaHa HAOIIOJACTCS TOJIBKO B
oOpa3lax M3 CKBaKHUHBI, MOHOOKCHJ YTJepoAa B HEOOJBIIOM KOJIHYECTBE obOpasyeTcs mnpu
paaronu3e JerpaaupoBaHHBIX HedTeil. OOmui paarnanuoOHHO-XUMHYECKUNA BBIXOJ[ Ta30B JUIS
Hetn u3 ckBakuHbl coctaBisger Gi= 0,33 mon/100 3B, ay1s 00pas3moB W3 MOYBBI U BOJBI ATa
BeIMYMHA cocTaBisieT cooTBeTcTBeHHO Go= 0,091 m Gz= 0,054 mon/100 3B. Takum oGpazom,
Haubosee BBICOKOM paguaIliOHHOM CTOMKOCThIO 007a7al0T 00pa3ibl He(TH, B3STHIE C
MOBEPXHOCTH BOABL. JTO OOBACHSICTCS CTPYKTYPHBIMH H3MCHCHHSIMH He(Tel B Tporecce ux
Jerpajialiii, a UMEHHO yBEJIMYEHHEM B UX COCTaBE CTOMKHX K pajHalud CMOJ U ac(haabTeHOB.
Panee Hamu OBUTO YCTaHOBJICHO,YTO TIOCTE JUIMUTEIHLHOTO HAXOXKICHUS HE(PTH B OKpYyKarOIIeh
cpele  yMEHBIIAETCs €€ YIJIEBOAOPOJIHAS YacTh M YBEIMUYMBAETCS KOJIMYECTBO CMON U
ac(hanbTEeHOB.

Tabnuua
ConepxaHre OCHOBHBIX KOMITOHCHTOB HE(TH baiaxaHCKOTO MECTOPOXKICHUS
ObbexTEI YTIEBOIOPOIBI CMOJIBI acaabTeHBI
HCCIIEIOBAHUS
ITouBa 75,21 17,02 7,77
Bona 80,77 14,1 4,25
CKBa)KMHA 96,0 3,9 0,1

OT0 OO0BSICHSIETCSd HCIApEHHEM JIETKOW YIJIEBOJOPOJHON 4YacTH M JI€CTPYKTUBHBIMHU
IIPEBPALICHUSIMY TSKEJION YacTH IO BO3JEHCTBUEM KHCIOPOJA BO3/1yXa, MUKPOOPraHU3MOB, a
TaK)K€ KOMIIOHEHTOB MPUIIOBEPXHOCTHOTO CJIOSI ITOYBHI .

Ananmu3 UK-cniekTpoB o0nydeHHbIX 00pa3lioB HePTH MmoKa3al, 4To MO/ BO3AEHCTBHEM Y-
U3Ty4eHUs BO BceX oOpaslax HaO/lo/1aeTcsl YBEIMYEHUE CTENeHH KOHACHCHUPOBAHHOCTH
apomatudeckux kojen u ymenoienue —CHs, -CHy. u =CO rpynm.

Jlnst  ompeneneHusl paguallMOHHOW CTOWKOCTH JIETPAJAMPOBAHHBIX HEPTEH U3ydeHa
KMHEeTHKa oOpa3zoBanus Ta3oBbix mpoayktoB (H;, CO u CH4, yrmeBomoponsr Ci-Cs) mon
BO3/ICHICTBHEM YCKOPEHHBIX JICKTPOHOB B HHTEpBaje moriomenHon 10361 1170-3120 xIp.

PaccunTanHble U3 KHHETMYECKUX KPUBBIX CPEIHHME 3HAYCHUS PaJUallMOHHO-XUMHYECKHX
BBIXOJIOB Ta30B 3HAYUTEIbHO MPEBBIIIAIOT COOTBETCTBYIOIIME 3HAYEHUS NPU Y-paguon3e
He(Tel, MpUYeM C yBeIMUEHUEM BpEMEHH 00TyUYeHHUs 3Ta pa3HUIAa BO3pACTaET.

OT0 sBIeHUE OOBsCHSIETCS CHENU(PUYHOCTHIO BO3ACHCTBHUS IydyKa YCKOPEHHBIX
JIEKTPOHOB, & MMEHHO BO3MO)KHOT'O HarpeBa PpPEaKIMOHHOW 30HBI 3a CUYET TOPMOXKECHHS
aneKTpoHoB. Ilpu »TOM yckopenue AUQGY3HOHHBIX MPOLECCOB MPHUBOIUT B pe3yibTaTe K
YBEJIMYEHHUIO BBIXO/Ia Ta30B.
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BJIMAHUE y- U3JIYUYEHUSA HA ITAPAMETPbBI KPEMHUEBBIX /IBYXBAPBEPHBIX
CTPYKTYP.

Mapatos P.C. Mycradae FO.M. Abacos ®@. II. I'acymon I'.M.

Hucmumym Ilpoonem Paouayuu HAH Aszepoaiioxcana

KpemuueBbie p-Nn —(pOTONpPUEMHUKH, O CHX MOp CaMbldi PacHpOCTPAHEHHBIA THUII
doronpeodpazoBarencit. s cozganus GoTONPHEMHUKOB UCIONb30BaH Oaprep IlloTTku Au-Si
HcxonHbIM MaTEpHaIOM CITY>KHJI KpEMHHUI p-N-N+ TUMA B BUE rpedemika ¢ HellernpoBaHHBIM N-
cioeM. DOTONPUEMHUKU C YBEIMYCHHOH MHTErpaJlbHOM YyBCTBUTEIBHOCTBIO B BUJIMMOM
JUarna3oHe CHEKTpa IPEJCTaBIISIIOT MHTEPEC B TaKUX OOJIACTSAX MPUMEHEHHUs, KaK HKOJIOTHUS,
Hay4yHoe npubopocTpoeHue u T.11. COBEpLIEHCTBOBAHUE 3apEKOMEHIOBABLIMX ce0s 1€TEKTOPOB
U3Y4YCHUSl aKTyaJlbHO M SIBJISIETCS TMPEIMETOM HallMX HccienoBaHuil. B mganHoil pabore
IPUBEJICHBI Pe3yJIbTaThl INTyYEHHbIE HA KDEMHUEBBIX MHOI'00AphEPHBIX CTPYKTYpPax IJIaHAPHOTO
WCIIOJIHEHUS C BHYTPEHHUM YCWJIEHHEM. YTIPaBJICHHE TOKOM C IIOMOIIbIO CBETA PEAIN30BAHO B
JAHHBIX CTPYKTYpax, IPU 3TOM YBEIUYEHUE MHTErpaJibHOM YyBCTBUTENIBHOCTH Aocturaetr 0,5
A/Br. Ilpu monbope HampsHKeHWsT NHTAHUS — KOJUIGKTOP- SMHUTTEp TakUM o00pa3oM, dTO
KOJIJIEKTOPHBIM Tepexoa 3aKpbIT, a 3MUTTEPHBIH — OTKpPBIT, NpU CBOOOJHON 0aze, TO MOX
BO3/ICIICTBHEM CBETA B HEM T€HEPUPYIOTCS SJIEKTPOHBI U ABIPKU. Y KOJIJIEKTOPHOIO Mepexo/ia
OPOMCXOIUT  pPa3JelIeHUe 3JIEKTPOHHO-ABIPOYHBIX Map, IAOCTUIIIMX BCieACTBUE TU(y3un
rpaHulbl nepexona. JpIpku mnepedpachIBalOTCS IOJIEM IEPEX0/]a B KOJIEKTOp, YBEIMUYMBAs
COOCTBEHHBIH TOK, a 3JIEKTPOHBI OCTalOTCA B 0Oasze, MOHMXKasg ee noTeHuuan. Ilpm stom Ha
SMUTTEPHOM IIEPEXO0JI€ BO3HUKAET JONOJHUTEIBHOE MPSIMOE HAIpPSHKEHHE, UYTO YCHUIIMBACT
MH)KEKLUIO JIBIPOK M3 SMHUTTEpa B 0a3y. MHKeKTHpOBaHHbBIE ABIPKH, JOCTUIask KOJJIEKTOPHOI'O
IIEPEX0/1a BBI3BIBAIOT JIOMOJIHUTEIBHOE YBEIMUYEHNUE TOKA KOJUIEKTOpAa IPU 3TOM UHTErpalibHas
qyBCTBUTEIbHOCTh gocTturaer 0,4 A/Bt. B Hactosmeld paboTe NpuBEAEHBI pE3yJbTaThl
UCCIICIOBAaHHUS BOJBTAMIEPHOW W CHEKTPAIbHOW xapakTepucThuk Oapbepa LoTTkm m p-m
nepexona.CTpyKTypbl 0ONyJanuch 7Y-KBaHTamMu MomHOcThi0 40 pan/cek npu T=300K.
N3oxponnsiit (30 MUH) OTXKUT paJuallMOHHBIX 1e()EeKTOB MPOBOAMJICS B AMANAa30HE TEMIIEPATyp
Ta = 200-450 K.AHanu3 sKcriepuMEeHTAIbHBIX PE3YIbTaTOB MMOKA3aJ,YTO CTPYKTYpa MOXKET OBITh
C YCIIEXOM HUCII0JIb30BaHa B KAYECTBE JJO3UMETPA C CHUHTHILISITOpOM Ha ocHOBe Nal<TI>.
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RADIATION DAMAGE EFFECTS FROM ALPHA PARTICLE AND INFLUENCE OF
THERMAL ANNEALING TO DEFECTS AT ROOM TEMPERATURE IN SILICON
MULTIPLICATION AVALANCHE PHOTO DIODE (MAPD)

Sadygov Z.Y*?, Madatov R.S?, Ahmadov F.I%3,
YInstitute of Physics, 2Institute of Radiation Problems, Azerbaijan, *JINR, Russia

The increasing interest of new generation accelerators demand to produce detectors based
on semiconductors which have radiation hardness. The getting progress in detectors based on
semiconductor do not allow us to say we have solved this problem so to produce radiation
hardness detectors became problem for today. In the last several years the advanced progress in
area MAPD allows to use this type diode in high energy physics as multiplier tube and detectors
so investigation of radiation hardness of MAPD is very important [1]. Influence of high energy
protons, neutron and positron to MAPD were investigated [2]. Influence of alpha particle is not
investigated yet so this paper dedicated to investigate influence of alpha particle to MAPD [3].

Experiment

The used device consists of silicon substrate with n-type of conduction on the surface of
which two 4 pm deep epitaxial layers with the same specific resistance of 7 Q-cm are grown. An
array of highly doped regions with n*-type of conduction with a step from 5 to 15um, depending
on implementation, is formed between the epitaxial layers. This provides for increase in pixel
density up to 40000 channels per mm? and makes entire device surface sensitive. Technology of
the MC APD manufacturing is described in [1].

As alpha source was used Am-241with Kinetic energy of 5.4MeV. Alpha source was
located above the MAPD and the distance between alpha source and the diode was selected 1cm.
The energy lost of alpha particle in air is 700keV and the rest of the energy of alpha particle was
deposited in MAPD. Range of the alpha particle in silicon is 22um (for 4,7MeV). The alpha
particle intensity was measured by counter and intensity was 3.1 *10 * alpha/cm?sec. The MAPD
was irradiated at room temperature. During the irradiation was applied reverse voltage (91.7V) to
each diode. The irradiation process consists of 5 steps: 3 hours, 2 hours, 13 hours and 3 hours.
The total radiation time was 21 hours and total irradiation dose was 2.3*10%alpha/cm?.

Results and Discussion

In the Fig 1 are given I-V characteristics of diode before irradiation and after irradiation.
In the first step the diode was irradiated to dose of 3.4*10"alpha/cm? then irradiated diode was
kept 15 minutes at room temperature and then was measured 1-V characteristic of diode. The
data showed that dark current increased 55% at operation voltage. In the second step the diode
was irradiated to 5.6*10 alpha/cm? dose and was measured dark current as rule showed above.
The data showed that dark current increased 73% at operation voltage. In the third step the diode
was irradiated to 2*10 ®alpha/cm? dose and was measured dark current as rule showed above.
The data showed that dark current increased 1.9 times at operation voltage. At a dose of
2.3*10%lpha/cm? dark current increased 2.1 times at operation voltage. The diode was annealed
at room temperature and change of dark current was obtained that after 4 hours dark current
increased 7% after 45 hours increased 23%. The change of dark current was based on new type
formed generation centers which lied near midgap [4]. The change of dark current during
annealing was based on migration of vacancy [5]. If was applied voltage to detector, electric
field in depletion zone did not allow to capture electron by vacancy so that formed vacancies had
neutral charge state. During annealing was not applied voltage to detector so that vacancies could
capture electron and changed charge state.
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CV curve for MAPD-3NAO#21 after alpha irradiation
91.7Vv)
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Fig.1. I-V Characteristics of MAPD-AO#21 diode before and after irradiation.

It is known that vacancies single-negative charge states are much more mobile in silicon
at room temperature than neutral vacancies. After vacancy introduction by irradiation, vacancies
moved through the lattice and formed more stable defect, such as divacancies and vacancy-
impurity complex and seemed these defect played key role in increase dark current during
annealing.
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RADIATION DAMAGE IN SILICON MICRO-PIXEL AVALANCE PHOTODIODES
CAUSED BY 150 MeV PROTON IRRADIATION

F. Ahmadov®®, N. Anfimov®, Z. Krumshtein®, R. Madatov®, R. Mechtiyeva®, A. Molokanov®,
A. Nozdrin®, A. Olshevski, V. Shvetsov®, Z. Sadygov®‘, S. Tyutyunnikov®, V. Zhezher®

% - Institute of Physics, AZ-1143 Baku, Azerbaijan
®_ Institute of Radiation Problems, AZ-1143 Baku, Azerbaijan
¢ - Joint Institute for Nuclear Research, Joliot-Curie 6, 141980 Dubna, Moscow region, Russia

Introduction Significant progress in development of silicon micro-pixel photo diodes (MAPD)
made it possible to consider them for use in a variety of scientific (CALICE, ILC, PANDA,
MAGIC experiments) and civilian applications including free space (EUSO) and medicine (PET
scanners) [1-2]. MAPD has some distinguishing features, such as low operating voltage, high
gain, high sensitivity for single photons in wide spectral range, insensitivity to magnetic field
and compact sizes. In some applications the device is supposed to operate in a high radiation
environment. Therefore, its radiation damage is a critical issue for these practical applications.
This paper is dedicated to investigation of influence of protons of intermediate energy on the
MAPD performance.

Results and Discussion Design and operation principles of the MAPD are described in [1, 2].
Tested devises named as MAPD-3N1P had 3x3 mm?® active area and pixel density 15000
pixels/mm?. A single pixel gain of the MAPD was of order 10*. A proton beam with 150 MeV
energy from the PHASOTRON accelerator in Laboratory of Nuclear Problems of Joint Institute
for Nuclear Research was used for the irradiation. The beam had a rectangular shape with an area
of 50cm?, which was larger than the active area of holder (the holder area was 25 cm?). The
distribution of the beam intensity around the beam center was almost flat; the uniformity of the
beam intensity within the 25 cm? region was better than 7%. The proton intensity was 1-10°
p/cm?sec. The MAPD was irradiated at room temperature. Reverse voltage (9V) was applied to
each diode during the irradiation. The device was radiated to dose of 1-10"p/cm?.

Fig. 1 shows dependence of dark current (left) and the signal amplitude (right) of the
photodiode on bias voltage before and after irradiation. After irradiation the diode was kept for
two days at room temperature and then its current-voltage dependence was measured at room
temperature. The data shows that dark current increased an order of magnitude at 93 V. At the
same time photo current decreased approximately 5 times.
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Fig.1. I-V (left) and signal amplitude (right) of the MAPD-3N1P diode before

and after irradiation.

It is known that full dark current (Jsy) of the MAPD may be expressed as
Jrult =Jsurr FM*Jgen, Where Jgur — surface dark current which have no multiplication, Jgen — dark
current generated into photo sensitive volume which may have multiplication, M — multiplication
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factor of avalanche process. Usually Jsut>>Jgen.. An increase of the avalanche dark current at
U>91V is caused by increase of dark generation rate due to creation of new generation centers in
volume of silicon. Decrease of photo current is an indication of decrease of gain and photon
detection efficiency. The last is due to decrease of avalanche triggering probability which is in
turn a result of the dark count rate increase that leads to smaller number of pixels available at
given moment for the avalanche triggering.

The measurements has shown that the dose of 1-10™° p/cm? is not very critical for the
MAPD. Despite the changes in the dark current and signal amplitude after irradiation the device
still can be operated after such a dose.
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APPLYYING SOME METHODS TO PROCESS THE DATA COMING FROM THE
NUCLEAR REACTIONS

M.K. Suleymanov*®, 0.B. Abdinov?, B.Z.Belashev”

1) VBLHEP, JINR Dubna, Russia
2) Institute of Physics NAS Baku, Azerbaijan
3) CIIT Islamabad, Pakistan
4) Institute of Geology, Karelian Research Centre Russian
Academy Sciences, Petrozavodsk, Russia

Abstract

The methods of a posteriori increasing the resolution of the spectral lines are offered to
process the data coming from the nuclear reactions. The methods have applied to process the
data coming from the nuclear reactions at high energies. They give possibilities to get more
detail information on a structure of the spectra of particles emitted in the nuclear reactions.

The nuclear reactions are main source of the information on the structure and physics of
the atomic nuclei. Usually the spectrums of the fragments of the reactions are complex ones.
Apparently it is not simple to extract the necessary for investigation information.

In the talk we discuss the methods of a posterlorl increasing the resolution of the
spectral lines. The methods could be useful 7
to process the complex data coming from - 17 v
the nuclear reactions. ’ ' ) '

We consider the Fourier
transformation method [1] and maximum . N
entropy one [2]. For example in paper [1] to S
observe more detailed information on 1w
rapidity distribution of m"-mesons produced PO Y
in 7%p- and 7 '°C-reactions at 40 GeV/c 100
the Fourier transformation (regularization _
of the width of the spectral lines ) method "\ ‘
was applied. The complex structures were A e e
identified by the method. The Fig.1 - S
demonstrated the results. One can see that at

R N . Rapidity
Irﬁzttf?évc(i) selected points are indicated by the Fig. 1 The rapidity distributions (top panels) and their Fourier

transformations (bottom panels) for the ©* - (close symbols)
Recent we presented a talk [3] Wh_ere and " - (open symbols) mesons produced in 'p (left panels)
we shown that the results of the analyzing  x**C (riaht panels) at 40GeV/c.

the structure of the pseudorapidity spectra

of charged relativistic particles with B > 0.7 measured in Au+Em and Pb+Em at AGS and SPS
energies (see Fig.2) using the Fourier transformation method and maximum entropy one. The
dependences of these spectra on the number of fast target protons were studied. These
distribution shown visually some plateau and “shoulder” that was at least three selected points on
the distributions. The plateaus become wider in PbEm reactions. The existing of plateau is
necessary for the parton models. The maximum entropy method could confirm the existing of the
plateau and the shoulder on the distributions (see Fig.3).

The figure shows the results of applying the maximum entropy method. One can see that
the method indicates several clean selected points. Some of them same with observed visually
ones. We would like to note that the Fourier transformation method could not give the clean
signals for the distributions. It connects with that the last one could not work perfectly in case of
significant background.

We are sure that at low energy nuclear reactions the methods have to work better then at
high energies.
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Du to with energy the spectrums become more complex one and the background is more
significant.

Pseudorapidity distribution for Au and it
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IV Bolmo. RESPUBLIKAMIZDA NUVO VO RADIASIYA
TOHLUKSOZLIYININ MOVCUD PROBLEMLORI

OCOBEHHOCTMH POCTA IIUTAKCHUAJIBHBIX CJIOEB CdxHg;xTe
JJIs1 UK - TEIINIOBOI'O KOHTPOJISA PEAKTOPOB.

I1.0.9MunoB’ ,I'.C. Cel/IIlJII/IZ

1)HHcmumym Quzuxu HAH Azepbaiioscana, baxy
2>A3€p6aﬁ09fcaHCKuL7 HUncmumym Yuumeneii, baky

Kamepsl na(ppakpacHOro aumanazoHa, U3BECTHBIC KAaK TEIJIOBU30PBI, UCIOIB3YIOTCS IS
oOecrevyeHns TeIJIOBOr0 MOHHTOPHHTA TEIUIOBBIX W ATOMHBIX JJICKTPOCTAHIIMA MU IMO3BOJISIIOT
MTHOBEHHO OECKOHTAaKTHO H3MEpATh  TEMIepaTypy Ha Jo00H Touke oOOpyIoBaHUSA U
3a071arOBPEMEHHO BBISBIITH YPE3MEPHO T'PEIOIINECS KOHTAKTHI U KaOelu, IeperpeThie y4acTKu
o0opymoBaHusi ¥ 1e(eKThl H30JSAILUU.

bazoBeiM MarepuanoM (OTOAETEKTOPOB TAaKUX KaMep SBJISETCS TBEPHABIH pacTBOP
CdyHgixTe (0<X<1). B reuenun mnocnennux Tpuauatuy jer HK- ¢oromerexTops
MIPOU3BOISITCS TOCPEICTBOM BBIpAIIMBAHUS SMTUTAKCHAIBHBIX €10€B (DC) METOI0M >KHIKOCTHOM
SIHUTAKCHH C HCIOJb30BaHueM motoxkek u3 CdzZni,Te (z=0,04). HecmoTps Ha GOJIBIIONM

nporpecc B Texnonorun eoipamusanns Cd HQ, Te, cymecrsyior npobiemsl, cBszaHHbIE ¢
Ka4ueCTBOM MOBEPXHOCTH, a TAKKE C HEBOCHPOU3BOJMMOCTHIO OT OMNbBITA K OMBITY CBOHCTB
BbIpanieHHbix JC.Takas HEBOCIIPOU3BOAUMOCTD CBA3aHA, B IEPBYIO OYEPEb, C HETOUHOCTSAMH B
YCTAHOBJICHHH TEMIICpaTypbl (Ha30BOr0 paBHOBECHS (TI ) pactBopa-pacmiasa (Cd;Hgi.,)1yTey,

KOTOPBII HCHONB3yeTCss B KauecTBe MCTOYHHUKA JUId SIUTaKCHaIbHOro pocta. KauecTtBo
nosepxHoctu OC CBfi3aHA C  HECOBEPLICHCTBOM YCTPOMCTB , MCIOJIB3YEMBIX M POCTa
SMUTAKCHAIBHBIX CJIOEB.

B pabore mnpoBeneHa unciIeHHasl OLIEHKAa COCTaBa pacTBOpa € 3a/laHHOM TeMIiepaTrypoi

TI , 4 TAKIKC COCTaBa SIMUTAKCHAIIBHOI'O CJIOA, BBIPAIIUBACMOI'O U3 3TOI'O pacTBOpA.
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Puc.1 Ouenka npeenos U3MeHEHUI Tl Puc.2 Yerpotictso st KOO
HpOBeI[eHO CpaBHCHHEC SKCIICPUMCHTAIILHO NMOJYUCHHBIX JAHHBIX IO TEMIICPATYpEC TI u

cocTaBy BbIpalleHHbIX JC ¢ JTaHHBIMH, MOJYYEHHBIMH Ha OCHOBE pacyeTa ¢ MCIOJb30BaHUEM
AQHAJTUTMYECKUX BBIPAKEHUH U1  W30TE€pPM JIMKBUAYca M coiuayca (a3oBOM jauarpamMmbl
cocrosiuus Hg-Cd-Te . VcraHoBiIeHO, 4TO YpaBHEHHS HM30TEPM MO3BOJIIOT MPOHM3BOIUTH

pacCyYCThL TI C HNOIrpCHIHOCTBIO, OJM3KON K MOTrpCIIHOCTHU IKCIICPUMCHTAJIIBHO TMOJTYUYCHHBIX

JAHHBIX ¥ WX MOYXHO HCIOJIb30BaTh ISl OIEHOYHBIX PAcueTOB COCTaBa pPacTBOpa-pacijiaBa H
AIUTAKCHAIBHOTO €J0s1 , BhIpanuBaeMoro Merogaom Kd3. IlpoBenena oreHka u3MeHEHUH T|

pacTBOpa U COCTaBa JSIHUTAKCUAILHOTO CJIOA , MPUBHOCUMBIX Ha 9Tane npcABaApUTCIbHOIO
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CHHTE3a POCTOBOTO pacTBopa mpu Temmeparypax Beime 700° C. Pacuer mokasam, 49To
U3MEHCHHUS B T| HAXOJATCS B TMpeenax TI + 4 , a U3MEHEHHs B COCTaBE AMHUTAKCHAIBHOTO

cimos X £0,001.

[IpencraBieHo omnucaHue METOAUKH MOATOTOBKU moanoxek CdpgsZngosTe s
SIHUTAKCHH, BKIIOYAMONMEH uaeHTH(HKanuio ux moispHeix cropon (111)A (Cd) u (111)B(Te),
MEXaHHUYECKYIO M XUMUKO-MEXaHUYECKYIO TIOJTUPOBKY, YIAICHUE OPTaHMYECKUX 3arpsS3HCHHM , a
TaK)K€ XUMHUKO-JIMHAMUYECKOE TpaBJICHHE HEMOCPEACTBEHHO Iepell 3arpy3Kod IMOIJIOKKH B
amMmyny. YCTaHOBJICHO, 4YTO TIpu OOpabOTKe TOMIOXKKH B TpaBurene Haxkarasa
(H,O:HO:HF=2:2:1) Ha cropore (111)A mposBisitoTrcss GUrypbl TpaBICHUS B  BHIE
PaBHOCTOPOHHUX TPEYTOJbHUKOB, a Ha cTopoHe (111)B-B Buie MpaBUIIbHBIX OKPYKHOCTEH .

[IpencraBieHo omnucaHWe OPUTHHAIBLHOTO YCTPOMCTBa ISl >KUIKO(GA3HOM SMUTAKCHUU,
pa3zpaboTaHHOTO aBTOpaMHU, MPEIOTBPAMIAIONIETO (POPMHUPOBAHUE KAIelh U3 OCTATKOB PacTBOpa
Ha niepuepuu MOITIOKKH.

Onurakcuanbbie cinon Hg1xCdyTe, ¢ coctaom X=0,20+0,22 u TommuHou 13-25 um,
INPUTOHBIE [JIs1 W3rOTOBICHHUS  (POTOAMOAHBIX CTPYKTYp, pabotatommx B nainbHem WK
nuarmaszoHe crekrpa (A~8-14 um), BeIpalieHbl METOIOM XUAKO(DA3HOW SMMTAKCUU B 3alassHHOM
amIyjic W3 MPeIBapUTEIbHO CHHTe3MpoBaHHOro pactBopa HQ:Cd:Te  Ha mommoxkax
Cdo.gs6Zng 04 Te ¢ kpuctamnorpaduyeckoit opuentanueit (111).

MeTtogamMu HM3MEpEHUS ONTUYECKOTO IMPOMYCKAaHUS M CIEKTPAIbHON 3aBUCUMOCTH
(OTOUYBCTBUTENIFHOCTH HM3Yy4YCHO BIMsAHUE aHOmHOro okucieHus (AO) B anekrponure C
cocraom 0.1 KOH : 9 ostmrenrmukons: 1 H,O ¢ mmotHoctero Toka 0.2 MA/eM® B
raJIbBAHOCTATHYECKOM PEKUME C MOCISAYIOIUM TEPMUYECKUM OTKUTOM B TIapax pTyTH Ha

aneKTpoU3nYecKue CBOWMCTBA SmHTaKkCHadbHbIX cioeB CdyHgixTe. CpaBHeHHE CIEKTPOB
(OTOUYBCTBUTENLHOCTH 00pa3oB, 3aMepeHHBIX 10 AO, cO crekTpamu, U3MEPEHHBIMHU ITOCIIE
AO ¢ mocneayoumM TEPMUYECKHMM OTKHTOM TPU pa3HBIX TeMmIepaTypax IOKaszajio, 4YTO B
criekTpe (OTOUYBCTBUTEIBHOCTH HAOIIOJAETCS CIBUT B 00JacTh OoJjiee JJIWHHBIX BOJIH,
CBHJICTEIbCTBYIINN 00 yMeHblieHHH cojepkanuss Cd B MpUIIOBEPXHOCTHOW 00JaCTH CIIOEB.
O10T 3P deKT 0OBSICHAETCS TPOXOXKICHUEM XUMUYECKON PEaKIIMU MEXy aHOIHBIM OKHUCIIOM U
KOMIIOHEHTaMU COEIMHEHHUSI, TPUBOSIICH K PE3KOMY POCTY COJIep:KaHUs (HAKOIUICHUIO) PTYTH
B MEXIYY3JIHIX PEIETKH MPUTIOBEPXHOCTHOTO cios. Ilpu mocnemyromemM OTXHre 3Ta PTYTh
muddyHaupyeT B 00beM KPUCTAIIA U U3MEHSET €ro THUIT TPOBOAMMOCTH B N-THIIL.

[1] P.Capper, M.Mauk: Liquid Phase epitaxy of Electronic,Optical and Optoelectronic (John
Wiley & Sons , 2007) p.441.

[2] T.C.Harman : Journ. Electronic. Mat. 9 (1980) 945.

[3] J.C. Brice: Proc.Crystal Growth and Charact.13 (1986) 3.

[4] H.Figgerman, M.Bruder: Journal of Electronic materials 32 (2003) 586.
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V Bolma. RADIOEKOLOJI DURUM, PROBLEMLOR VO ONLARIN
HOLLI YOLLARI

THE EFFECT OF RADIOECOLOGICAL CONDITION TO EARTHWORMS AND THE
PROBLEMS OF ECOSYSTEMS RELATED WITH THEM

A.S. Suleymanova, A.A. Garibov, A.S. Abdullayev
The Institute of Radiation Problems of ANAS

Queen Cleopatra declared them sacrosanct and for killing of them it was supposed to
receive death penalty. Aristotle called them intestine of soil. Charles Darwin was sure that, they
are play an important role in world history. What were these celebrities delighted with? This is
the ordinary earthworms.

- The soil and fertility was evident and breathe regarding to living materials which
are composed of billions of microorganisms and pedobionts also earthworms; throughout
of it plants get all chemical elements;

- Living materials inhabit in lamella of soil, essentially within the scope of 5 to 15
cm of depth. This little lamella has decisive importance in life history of on land;

- Soil is a main source of carbon in nature. In it there is for about 10 times more
carbone dioxide (the breath product of soil biota) than in atmosphere.

- From carbonic acid of air, plants by its terrestrial part extract carbone and by the
help of photosynthesis transform it to carbohydrates and tissues (acad. V.l. Vernadsky).
Nowadays investigations about earthworms (Lumbricus rubellus, Lubricus terrestris,

Eisenia foetida et.al) which live in strongly polluted soils has appeared that earthworms have
found a way of a survival even in such extreme conditions. Earthworms have adapted to the
polluted soils. They became more and more thickly. However, bait attractive in appearance to
dig in such places it is not necessary: in such a way the worm accumulates heavy metals in the
organism.

Though earthworms aren't so attractive, and for many are simply unpleasant, for an
ecosystem they are invaluable. The proof — as it is surprising, but in a wood zone of a moderate
belt earthworms exceed on weight of land vertebrate animals almost ten times, and even on
more. For soil earthworms are irreplaceable. First, a worm it practically one big and long
digestive system which swallows the semidecayed rests of plants together with the earth. Having
passed through itself such "mix", hearts decompose soil organic chemistry and enrich soil with
mineral substances. Secondly, they drain soil.

Thus even dying they don't leave after itself any traces, and digest itself by means of
cages containing in them — lysis. This process is called autolysis.

At studying of soil of strongly polluted territories it is important to understand that occurs
to its inhabitants. After all the maintenance of pollutants in the environment of speaks nothing
about their danger to live organisms. For example, even the small dose of any substance can
become lethal for variety of organisms. But how to define degree of this danger? It has appeared
that it can be made on a condition of earthworms. As indicators it is possible to consider or the
whole community of earthworms, or their morphology — weight, length, diameter of a body and
so on. And it is possible to carry out more thin analysis — to look at cellular and subcellular
structures. Such method will be the most exact. It as an early stage of diagnostics of an organism
when illness still in any way hasn't shown itself, and the indisposition is already felt.

Thereby for investigation of strongly polluted areas of Ramana iodine plant as an
ecosystem and there is significant point to determine the effect of radiation on earthworms as one
of the most important chain of soil bionetwork.

So, in this way we tried to investigate an effect of radioactive pollution to earthworms
aboriginal for Absheron peninsula. By the experimentation of earthworms in contaminated soil
(with *°Ra, ?®Ra, U) in respectively 1%, 2,5%, 5% and 10% soil examples during a month it
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was established that the earthworms so sensible to the high level of radioactive pollution. In
addition to this information physiological activity such as quantity of coprolite allocation and
feeding activity was measured during thirty day. It was obviously observed that number of
excretory means and percentage of feeding of phytodetritus were gradually decreased during
three decade in 5 and 10% example s no any earthworms lived all period of experimentation.
Where as physiological activity in 1% and 2,5% models were changed accordingly, feeding
activity: 1%- daily - 0,022+ 0,01; monthly - 0,65 + 0,02; annual - 6,24+0,04; 2,5% - daily -
0,023+ 0,01; monthly - 0,69+0,001; annual - 6,63+0,03; for allocation 1%- daily - 0,104+0,04;
monthly - 3,125 +0,25; annual - 30+0,04; 2,5% - daily - 0,02+0,001; monthly - 0,5+0,001;
annual - 4,8+0,04. Interestingly, for control models results of physiological activity were
determined for twice higher than polluted models.

Regarding to the data were received by us let me to point that usage of earthworms as
bioindicators, in future should help us to apply this original objects in case of remediation of
strongly polluted areas of Absheron peninsula.
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EKOLOJI PROBLEMLORIN HOLLINDO ON MUASIR ELMI YANASMALAR.
Ziba Bahadir Qizi Agayeva

ABU-nun humanitar fonlar kafedrasi
falsafa elmlori namizadi, dosent

Miiasir dovrdo basoriyyatin garsi-qarsiya durdugu ekoloji bohran1 giymotlondiron Roma
klubunun tosisgisi Aleksandr Kinq yazirdi: “Bosoriyyotin osas diismoni- insan 6ziidiir, onun
foaliyyotidir... Bizim kigik planetdo gordiiyiimiiz hoyat, dagitmaq cohdi ilo miinaqisolorlo
doludur. Millatlor biliklorle zongin, uzaqgoranlikds yoxsuldurlar. Biz yasamagin va stabilliyin
acarini hisslorimizdos axtaririq”(1) .

Bu giin bu sozlors yalniz bir seyi olavo etmok olar: ©gor bogariyyst miiasir bohrandan
konstruktiv ¢ixis yolu tapa bilmoso global Armaqgeddon artiq indiki osrdo gagilmaz olacaqdir.
Basqa so6zlo desok, miiasir dovriin osas problemi ondan ibarotdir ki, ogor bosoriyyot radikal
sokildo hoyat torzini, 6z tosorriifat foalligim1 doyismok {iiclin iisullar tapmasa, onda onu agir
dovrlor va tobii mithitin durmadan deqradasiyasi gozloyir.

Ortaya ganunauygun bir sual cixir: miiasir elmi-ictimai fikir hansi yollarla ekoloji
problemlorin hollina yo6noldilmis strateji yanagmalar axtarir? Miasir dovrde iki paradigma
olduqca aktualdir - dayanigl inkisaf konsepsiyasi va postindustrial comiyyat nazariyyasi. Birinci
paradigmanin asas mahiyyatini ekoloji-etik imperativ formasinda tosavviir etmok olar: dayaniqli
inkisaf yalniz basoriyyastin etik yenilogsmasinin noticasi kimi miimkiindiir; yer kiirasindo yasayan
biitiin insanlar ti¢lin asasinda biosferin miihafizasi prinsiplorinin durdugu vahid etik kodeksin
formalagsmas1 vacibdir (2) .

Bizim fikrimizo goro bu konsepsiyanin osas ¢atismayan cohati, onun asasina vahid tam
kimi bogoriyyatin tokamiiliiniin birdl¢iili modelinin  qoyulmasidir. Bununla yanas1 diinya
sivilizasiyasinin va global ekososial konstellyasiyalarin da aid oldugu inkisaf edon sistemlors bu
model boylik ¢otinliklo totbiq oluna bilir. Toacciiblii deyil ki, tocriibado dayaniqhi inkisaf
programlari biitovliikde geyri kafi yerina yetirilir.

Postindustrial ~ transformasiya nozoriyyasi dayamiqli inkisaf konsepsiyasindan
asagidakilarla forglonir: Birincisi, 1k ndvbada texnoloji - iqtisadi xarakteri il9; ikincisi, onda hom
siyasi, hom do sosiomadoni sahalorin eyni zamanda baxilmasi ilo. Postindustrial comiyyaet, els bir
tohsil comiyystidir ki, burada morkozi yeri nozori bilik tutur. Bu da yeni aparici sinfin-
intellektual elitanin, kognitariatin formalagmasina gotirib ¢ixarir.

Postindustrial sivilizasiya nazariyyosinin zaif cohati ondan ibaratdir ki, tocriibade onun
reallasmast iiglin zomin yalnmz inkisaf etmis Qorb Olkolorindo mdvcuddur. Buna goro do
globallagsma prosesi isdo Qarbi, ilk ndvbado ABS-1 yeni metropoliyaya, digor diinya 6lkalarinin
159 tobii ehtiyatlar monboyino, bu dlkolorin olavasino ¢evirir. Hadisolorin belo gedisindo
postindustrial transformasiyalar prosesi humanistliyini itirir. Qlobal postindustrial sivilizasiyanin
bozi nozori variantlarinda bu proseslorin mohz humanist vo etik aspektlorino daha ¢ox diqqgot
yetirilir.

Postindustrial ~ comiyyat nozoriyyasinin  gostorilon  ¢atismamazliglart  noosfer-
noosferogenez nozoriyyasindo yoxdur. Noosferogenez konsepsiyasinin asasinda, postindustrial
transformasiya nozoriyyasindo oldugu kimi azadliq soraitindo yaradiciliq axtariglarinin istiinliiyii
durur ki, bu da avvalcadon planlagdirilmis kimi deyil, tokamiil alternativinin se¢im imkani kimi
basa diisiiliir. Bununla da miiasir industrial comiyyat istehlakin asas xastaliklorindon birino - orta
insanin kiitlovi sokilds tirajlasmasina, tokrarolunmaz, orijinal soxsiyyastlorin unifikasiyasi vo yox
olmasina, ortanin goalabasine zomin yaranir. Dayaniqli inkisaf lizro timumdiinya sammitinin
gostordiyi kimi  (2002-ci il, Yoxanesburg, CAR), BMT-nin otraf miihit vo inkisaf {izro Rio-de-
Janeyroda (1992) kegirilon konfransindan kegon on il orzinds dayanigh inkisafa kegidin biitiin
istiraksilarla razilagdirilmis strategiyasini hazirlamaq miimkiin olmamisdir.(3)

Milli hokumatlat torofindon tovsiyyo olunan gorar layihoalori do deklarativ, imumi vo
geyri-miioyyon xarakter dasiyir:
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1. Enerji, tobii ehtiyat vo texnogen tullantilarin azaldilmas: ilo yanasi iqtisadi yliksolis vo
cigoklonmoni tomin edon yollarin axtarilmast;

2. Biitovlikde diinya birliyi Olkelori iiclin biosferin deqrodasiyasina gotiron istehsalin
balanslagdirilmis strukturunun miisyyonlogdirilmasi;

3. Effektiv istehsali dostoklomok vo effektiv istehlaki azaltmag.

4. Istehsalin vo istehlakin dayaniqli strukturlaria kegidi stimullasdiran siyasot hoyata kegirmok.

Hazirda, inkisaf strategiyasinin se¢iminin postmodernist istigamoto diismasi tohliikosi
movcuddur . Postmodernist istiqgamatin asas prinsiplori asagidakilardan ibaratdir:

1. Haqigat anlayisindan imtina. Hoqigat - yalniz sozdiir;

2. Hor sey artiq deyilmisdir. Istonilon solis matn sitatdan basqa bir sey deyil;

3. Moatn reallig1 oks etdirmir, onu yaradir, hatta bir deyil, ¢oxlu sayda virtual realliglar yaradir;

4. Bizim hoqiqot kimi gobul etdiyimiz, aslindo onun haqqinda tosovviirlordon basqga bir sey deyil.
Hans1 ki, o da baxis bucagindan ashidir.

5. Avtoritar vo aglabatan haqiqot, morhomaot vo gozallik standartlarinin itirilmasi;

6. Rasional olan har seyo inamsizlig.

Belo bir baxis sistemini tam osasla ¢asqinliq folsofosi adlandirmaq olar. Belo bir folsofo hansisa
praktiki doyarlora xidmot eds bilmaz.

E.V.Leskovun fikrino gora postmodernizm- comiyyot iizorindo hékmranliq ugrunda
miibarizs ticlin son doraco effektiv vasitodir. Onun prinsiplorindon istifado edorok hakimiyyat
modaniyyat industriyasini alo kegirmok, onun ideologiyasinin taloblorina maksimum cavab vers
bilon tofokkiir torzini comiyyats sirimagq iiciin KiV-i 6z nozarati altina salmaga cohd gostorir.
Postmodern —¢asqinligin demobilizo olunmus falsofasidir. Bu falsafonin prinsiplarinin bizim
ictimai siiurumuza totbiqi hazirki siyasi elitaya hakimiyyati oldo saxlamaqda komok edir.(4,149-
160)

Qlobalistlor 6z maogsadlorine nail olmaqdan otrii diinya sivilizasiyasiin biitiin
sosiomadoni mokaninda irimiqyasl kompaniya aparirlar. Hazirda praktiki olaraq diinyanin biitiin
regionlar1 iizorindo sort maliyya nozaroti hoyata kegirilir. KIV istehlakin niifuzunu, dob ardinca
gacisi, idman “fanatizmini”, biitiin qeyri-adliklorin mozaik isiltisini, ekzotikani, zorakiligi, milli-
monavi dayarlordon uzaqlasmani, varligin dorin monasimi dork etmokdon imtinant vo s.
formalasdirir. Vo nohayot miiasir postmodern tohsil diinyanin daha qoti elmi tosvirini vers
bilmadiyindon, qacilmaz olaraq biitliin sistemi sivilizasiyanin ¢ixilmaz noqtosino, dalanina
gatirir. O hazirda se¢imo goro bir-neco cavab varianti toklif edir ki, bunlardan yalniz biri
dogrudur. Toahsilin belo formatinda diinyanin tosviri yoxa ¢ixir. Comiyyatin bu yeni {izvlorinin
simasinda sistem qeyri-professionallarla dolur. Onlar togkil olunmus yaradici prosesden tocrid
olunurlar. Onlarinin 6zlorini tosdiq eds bilacoklori yegana saho-istehlak vo ona osaslanan xaotik
sosial olagolordir. Belo insan materialinin kdmayi ilo sistem he¢ bir ciddi layiho tapsirigini,
fundamental innovasiyan1 hoyata keg¢iro bilmoz.

Son dovrler 6ziiniitogkil sistemlori nazoriyyasine boyiik timidlor boslonilir. Sinergetika-
bir yeni elmi istigamat kimi agiq tipli sistemlorda kollektiv, kooperativ qarsiliql foaaliyyatin
tadqigine istigamatlonmisdir. Sinergetikanin osasina miirokkob olan her seyin todqiqi
goyulmusdur. Sinergetikanin todqiq etdiyi osas masalo- sobaobiyyot hagqinda tosovviirlorin
korreksiyasidir.

Tobiotdo geyri-xottilik, miixtalifliyo boxs edilon imkanlar ¢oxlugunun, davranmislarda
coxcalarhigin, xaotik trayektoriyalarda verilon qorarlarin paradoksal, “antiintuitivlik” kimi
miistovido reallasmasinin tozahiiriidiir. Biz hor ani, hor giinii, sabah1 mdciizo sayila bilon bir
diinyada yasayiriq.(5)

Inkisafin yolu hamar, rovan, xotti deyil. Miioyyan yol kosiyinda, noinki nahamar, qeyri-
rovan hissa ilo, hamginin “yolsuzluq, ugurum, asirim, ke¢id” kimi araliqlar peyda olur .Burada
sonraki yolun davami se¢im tolob edir. Neco, hansi somtdon, hansi vasito ilo, kim ilo va s.
suallar1 ortaya ¢ixir.

Ovvallor yolda nayinse bas veracayi “tosadiif” kimi tesovviira golirdiso, geyri-xatti
diistincodo “bas veracoklor” ganunauygunluq xarakteri kosb edir vo bunlara hazirhq gedir.
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“Tobiotdo nizamdan xaosa ke¢idin comi bir ne¢o (mohdud) ssenarisi movcuddur. On miixtolif
hadisolori va tonliklori yazmagq olar; noticods iso eyni ssenari alinir. Bu heyrotamizdir. Alimlor
bununla tobiotdo vohdotin daha dorin, tomal mahiyyatini gérmoyo ¢alisirlar. Hodsiz xaos da,
hadsiz nizam da- xastaliyin slamati olur”. (6)
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AHHOTaLS

B cratbe paccMaTpuBarOTCS IIEHHOCTHO-MHPOBO33PEHYECKHE YCTAHOBEKH PEIICHUS
9KOJIOTHYECKOT0 Kpu3uca. AHaIM3UPYETCsl 3aKOHOMEPHBIM BOMpPOC: Ha KakKUX MYyTAX
COBpPCMCHHAA Hay‘IHO-O6HIeCTBCHHa$I MBICJIb MIIET CTPATCTHYCCKUC IMOAXOJbl K PCIICHHUIO U
MPEOAOICHHUIO MPOOIEM IKOJIOTUH.

The summary

In clause valuable-world outlook installations of the decision of ecological crisis are
considered. The natural question is analyzed: on what what ways the modern scientific - public
idea searches for strategic approaches to the decision and overcoming of problems of ecology.
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BOYUK QAFQAZIN CONUB - SORQ YAMACININ AZORBAYCAN HiSSOSINDO
URANLA ZONGIN SUXURLARIN TODQIiQi

A.A.Qoaribov, 9.C.Xalilov, C.9.Nagiyev
AMEA Radiasiya Problemlari Institutu

Bu giin bosoriyyot qarsisinda duran on vacib problemlordon biri alternativ enerji
moanbalarinin axtarigidir. Bu baximdan radioaktiv elementlor vo asasanda uran, torium (U, Th)
oldugca qiymatlidirlor.

Azorbaycan orazisinde halolik rosmi uran yatagi qeyds alinmamusdir. Ik dofs uran va bir
sira basqa giymotli elementlor Boyiikk Qafgazin Conub—Sorq Yamacinda on miiasir analitik
cihazlarin (Rentgen spektrometri Rentgen difroktometri vo HP Ge Qamma Spektrometri)
komoyilo askar olunmusdur. Daha sonra homin zonada uran vo onun parg¢alanma mohsullarinin
xiisusi aktivliyi vo faizlo miqdar1 AMEA RPi-nin Radiokimya laboratoriyasinin omokdaslari
toraofindon HP Ge detektorlu qamma spektrometrinin komoyi ilo miioyyon edilmisdir. Eyni
zamanda RPI-nin 2006-2010-cu illorde apardigi ¢ol todgiqatlari noticosinds uranla zongin
suxurlarin element torkibi va yayildig1 arazinin cografi koordinatlart miioyyon olunmusdur.

flkin noticoloro goéra todqigat zonasinda uranin faizi hom geokimyovi vo hom do
radaioloji todqiqatlarin naticolorine gora toxminan 0.025%-dir. Buda onun klarkindan 54.5 dofo
coxdur. Bu ilkin natico tam asas verir ki, homin zonada kompleks todqiqat islori aparilsin.

Bundan sonra goriilocok islor, asas etibari ilo homin zonada miiasir talablors cavab veron
yatagin olub-olmamasini miioyyon etmok li¢iin geoloji axtarig, geoloji kosfiyyat islori aparmagq,
yatagin limumi sahaesinin, uranin orta qiymotinin (%-lo) vo yatagin ehtiyyatini miisyyon
etmokdon ibarotdir. Homginin, eyni zamanda siixurda uranin hansi kimyovi birlogsmodon-
(mineraldan) ibarat olmasini miioyyon etmok cox vacibdir.
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ILIN MUXTOLIF FOSILLORINDO RADIASIYADAN ASILI OLARAQ BITKiLORDO
MAQNIT NANOHISSOCIKLORIN SINTEZI

Nasibova A.N., Xalilov R.I.
AMEA Radiasiya Problemlari Institutu, *Baki Déviat Universiteti

Miiasir dovrdo miixtolif torkibli vo Olgiilii nanohissaciklorin heyvanlarin hiiceyra vo
toxumalarina daxil olaraq, bir qayda olaraq onlara manfi tosir etmasi gostorilmigdir. Bitkilords
1S9 nanohissociklorin az miqdarda olmasi onlarda miisbot effekt yaradir. Nanohissociklorin
qatiliginin artmasi bitkilorin boylimasinda, onlarin toxuma, kok sistemi va s.- da toksiki tesirls
ovoz olunur (1). Bununla slagodar olaraq, bitkilordo nanohissociklorin toplanmasi vo sintezinin
Oyronilmasi, ilin miixtalif fosillorinde bu prosess radiasiyanin tosirinin miioyyan edilmasi
aktuallasir.

Apardigimiz toadqiqat islorindo Abseron yarimadasinin Ramana qgasabesindo yerlogon vo
uzun illordir ki, foaliyyat gostormoyon Yod zavodu orazisindo biton dominant bitki ndvlorindo
ilin miixtalif fasillorinds nanohissaciklorin sintezino radioaktiv ¢irklonmonin tosiri 0yronilmisdir.
Todqgigatlarimiz miixtolif temperaturlarda Elektron paramagnit rezonans metodu (EPR) ilo

apartlmisdir.
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Sok. 1. Miixtalif temperaturlarda qurudulmus Alhagi pseudoalhagi bitki niimunolorinin EPR spektrlori; a-293K, b-
25K.
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Sokil 1-do Alhagi pseudoalhagi bitkisinin qurudulmus niimunolorindo (kontrol vo
radioaktiv ¢irklonmis orazilordon gotiiriilmiis) miixtolif temperaturlarda maqnit sahosinin genis
intervalinda (150-450mTI) xarakterik genis EPR signali gostorilmisdir. Bizim todqiqatlarimiz
gostarir ki, bu signal domir nanohissaciklorin EPR signalina miivafiqdir (2). Miisahids edilon
xarakterik EPR signalinin parametrlori g=2,38, AH=32 mTl-ya uygundur. EPR radiospektrometri
vasitasilo tobii yolla qurudulmus bitki niimunslorindo domir nanohissociklorin xarakterik EPR
signallarinin miixtalif temperaturlarda miiqayisali analizi gdstorir ki, temperaturun asag1 diigmasi
ilo EPR signal1 kigilir. Sakil 1 b-don goriindiiyti kimi 25 K temperaturunda Mn?* jonlarinim alti
komponentli, Fe** ionlarmin singlet EPR signallar1 miisahido edilir, lakin xarakterik EPR signali
demok olar ki, yoxa ¢ixir. Qeyd etmok lazimdir ki, sintez olunmus maqnit domir
nanohissociklorinin (maqnetit Fe;O4+PE) EPR signallarinin temperaturdan asililigit  homin
ganunauygunluq iizro gedir.

Yay foslindo radioaktiv ¢irklonmis orazilordon gotiiriilmiis (170 vo 220 mkR/saat)
nliimunslords kontrola nozoron xarakterik EPR signalinin amplitudu xeyli ki¢ilmisdir (2). Yaz
faslinds y1g1lmis bitkilords iso oksing, radioaktiv ¢irklonmonin tosiri naticosindo EPR signalinin
amplitudunun bdyiimosi miisahido olunub. Ilin foslindon asil1 olaraq bitkilords nanohissaciklorin
sintezino radioktiv ¢irklonmonin tosirino hanst bioloji proseslorin cavabdeh oldugunu
aydinlagdirmagq tigiin torofimizdon tocriibolor davam etdirilir.

Odabiyyat:

1. Savage F.F., Science (2003)300, 243-253.

2. R.1Khalilov, A.N.Nasibova. Accumulation of magnetic nanoparticles in the plants
which have grown on soils of Absheron./The 1st National-Regional Conference on
Ecology of the Caspian Sea (FCECS2010). Iran- 2010.
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BiBI - HEYBOT NEFTCIXARMA SAHOSININ CIRKLONMIS TORPAQLARININ
RADIOAKTIV ELEMENT TORKIBININ OYRONILMOSI

C.Z.Bagirova*, E.S.Caforov**

*Sumgqayit Doviat Universiteti, Sumqayit s.
**AMEA-nin Radiasiya Problemlari Institutu, Baki §.

Molum oldugu kimi, radionuklidlarin torpaqda miqdarina tosir edon asas amillar torpagin
granulometrik  torkibi, humusun miqdari, torpaq mohlulunun pH-1 vo s.-dir. Torpagda
radionuklidlerin miixtalif horizontlar iizro paylanmasinda torpagemalogolma prosesi do miihiim
rol oynayir. Masalon, YK, 22Th vo **Ra kimi radionuklidlorin misalinda gostorilmisdir ki,
onlarin torpagin yuxari vo asagl laylarinda miqdarlarinin miixtslif olmast mohz torpagin iizvi-
granulametrik torkibi ilo olagodardir. Miioyyon edilmisdir ki, miixtolif iisullarla islonmis kond
tosorriifatt torpaqlart ilo miigayisodo radionuklidlorin zoif miqrasiyas: ilo xarakterizo olunan
meso torpaglari, meso bitkilorinin uzun miiddatli ¢irklonmasini tomin edon osas monbadir.

Qeyd edok ki, bu istigamatdo aparilan iglor miixtalif torpaglar {igiin farqli naticalor
verdiyindon onlarin har bir torpaq novii li¢lin aparilmasina ehtiyac vardir.

Radioaktiv ¢irklonmonin tabii ekosistemlords térads bilacayi tasirlorin qiymatlondirilmasi
baximindan Abseron yarimadasi {i¢iin xarakterik olan boz-qonur torpaqlarin dyronilmasi xiisusi
ohomiyyat kasb edir. Belo ki, yiingiil gillico, asason do qumsal torkibs malik olan bu torpaqlar
radionuklidlorin paylanmasi vo miqrasiyasint miioyyon edon bozi xiisusiyyotloro malik olur.
Torflu torpaglardan forgli olaraq qumsal torpaqlar daha az sixliga malik olurlar ki, bu da homin
torpaqlarda radionuklidlorin hom {ifiiqi, ham ds saquli miqrasiyasinin siirotini artira bilir.

Aydindir ki, radionuklidlorin torpagda miqrasiyasina fasil orzindo nomlik rejiminin
doyismosi do tosir gdstora bilir. Qeyd edok ki, bu torpaqlarda metal ionlar ilo xelat amalo
gotirmok qabiliyyotino malik spesifik vo qeyri-spesifik iizvi birlosmolorin az miqdarda belo
olmasi radionuklidlorin diffuzion yerdoyismasinin tokca ion formasinda deyil, hom do miirokkob
tizvi molekullarin torkibinds bas vers bilmosini miimkiin edir.

Toqdim olunan isde Abseron yarimadasinin torpaq niimunslorinde radionuklidlorin
torpagin fiziki-kimyovi xassolorindon vo mineral torkibindon asili olaraq, torpaqda toplanma
xiisusiyyetlori tadqiq olunmusdur. Bu magsadls daha ¢ox neftlos ¢irklonmoyo moruz qalmis Bibi—
Heybot neftcixarma sahoasinin ¢irklonmis torpaqlarinin radioaktiv element torkibi dyronilmisdir.
Alinmis naticalor cadvalds 6z oksini tapmisdir.

Torpaq niimunalari arazide “SOKAR” yanacaq doldurma mantagasinin yaxinligindaki
neft quyularimin strafindan gétiirtiilmiisdiir.

Cadval Bibi-Heybot neft¢ixarma sahasi torpaglarinin radionuklid torkibi

Ekspozisiya dozasiin giicii Th -232 Ra -226 K-40
(Bk/kq) (Bk/kq) (Bk/kq)

Torpaq niimunas i- BHTT Nel 41.00 = 19.00 32.00 £ 8.06 123.00 £16.02
(14 mkR/saat )

Torpaq niimunasi - BHTT Ne2 57.42 £13.71 43.00+11.20 92.30+£22.10
(16 mkR/saat)

Torpaq niimunasi - BHTK No3 34.20 + 16.60 48.60 + 20.70 875 +270.00
(10 mkR/saat)

Torpaq niimunasi - BHTK Ne4 18.77+5.23 68.80+11.10 122.20 £49.20
(11 mkR/saat )

Naticalorin tohlilindon aydin olur ki, bu orazilorin torpaqlarinin radionuklidlorle
cirklonmoa soviyyasi he¢ do yiiksok deyildir. K-40 izotopunun az miqdarda iistiinliik toskil
etmosing sobab is9, cox yaqin ki, tadqiq olunan torpaqlarin soran olmasi ilo slagadardir.
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DOVOTIKANI VO QOSAYARPAQ BITKILORINDO iIONLASDIRICI SUALANMANIN
SH-QRUP VO ZULAL SINTEZINO TOSIRININ OYRONILMOSI

Caforli A.K., Mirzai N.R., Orucova C.R.
AMEA Radiasiya Problemlari Institutu

Molumdur ki, ontogenez miiddotindo bitkiloro miixtolif ekstremal faktorlarin tosiri
orqanizmin requlyator sistemlorinin nozarati altinda olur vo miixtalif tobistli, o climlodon do
fiziki tobiotli ionlasdirici slialanmanin tosirino birkilorin {imumi qeyri-spesifik reaksiyasi
superoksid radikallar, sinqlet oksigen, perekis birlogmolori kimi oksigenin aktiv formalariin
omolo golmasino sobab olur. Bu tosir naticosindo xloroplastlarin ziilallarinda vo DNT-do ciddi
struktur vo funksional pozulmalar yaranir. Hiiceyrado oksigenin aktiv formalar1 katalizator
rolunu oynamagla, hom do lipidlorin perekis oksidlogsmosini yaradir.

Hiiceyronin vo bitkilorin fotosintetik aparatinin oksigenin aktiv formalarinin zororli
tosirindon miidafio olunma funksiyasini yiiksok aktivliyo malik antioksidant miidafio sistemi
(AOMS) hoyata kegirir ki, bunun da osas torkib hissosini katalaza, superoksiddismutaza,
peroksidaza kimi fermentlor toskil edir. AOMS komponentlorinin tosiri sorbast radikal
omologalma proseslorini longitmak, sarbast radikal amoalogalmas vo toxumalarda lipidlerin perekis
oksidlogmasinin normal soviyyasini saxlamaqdir.

ovvolki todqiqat islorimizdo ionlasdirici slialanmanin tosiri ilo AOMS-nin osas
komponentlorindon olan peroksidaza vo katalaza fermentlorinin aktivliklorinin doyismasinin
sahidi olmusduq. Miiayyan etmisdik ki, bu tasir har iki bitkide ham peroksidaza, hom do katalaza
fermentlorinin aktivliklorinin azalmasina sabaob olur.

Adi c¢okilon fermentlorin aktivliklorinin doyigmosinin noya sobob ola bilocayini
aydinlasdirmaq mogsadi ilo toqdim olunan isds yiiksok radiasiya fonu soraitinds biton dovatikani
vo qosayarpaq bitkilorindo ziilal sintezini vo SH-qruplarin miqdarini miioyyanlosdirmisik.
Alinmig naticalor codvalds 6z oksini tapmisdir.

Cadval. Davatikan1 vo qosayarpaq bitkilorinin tocriiba vo kontrol niimunslorinds SH-qruplarin
va ziilalin miqdart.

Tacriibs niimuna Kontrol niimuna
Bitkinin ad1 Ziilalin SH-qrupu Ziilalin SH-grupu
miqdar1 (mkMol/q) miqdari (mkMol/q)
(ma/a) (ma/a)
Dovatikant 15.98+0.00 4.39+0.77 18.39+0.00 2.80+1.04
Qosayarpaq 25.924+0.00 4.01£1.06 30.33+0.00 4.66+1.36

Cadvoldon yiiksok radiasiya fonu soraitindo biton hor iki bitkido ziilallarin miqdarinin
ionlasdirict slialanmanin tasiri naticosindo azalmasi miisahido olunur.

SH-qruplarin  miqdarina dair naticolora goldikde iso codveldo toqdim olunmus
naticalordon aydin olur ki, siialanmanin tosiri ilo qosayarpaq bitkisindo onlarin miqdarlarinda
kontrol niimuns ilo miiqayisade askar forqlor yoxdur. Dovatikani bitkisinds iso bu tosir SH-
gruplarin migdarinin nazaragarpacaq artmasi ilo naticolonir.

Hesab edirik ki, ziilallarin miqdarinin hor iki bitkide azalmasi slialanmanin tosiri ilo
biosintez prosesinin zaiflomasindon xabar verir. Davatikani bitkisindo SH-qruplarin miqdarinin
artmast, todqiq olunan bitki orqanizminds siialanma zamani sarbast SH-qruplarin omalo golmasi
ilo naticolonon S-S - rabitolorin qirilmasi kimi gabul olunmalidir. Tacriibalorin naticolorinin
tohlili dovetikan1 bitkisindon biomarker kimi istifads edilo bilmasi fikrini sdylomoys osas verir.
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RAMANI YOD ZAVODUNUN ORAZIiSINDO TORPAQ ONURGASIZLARININ SAYI
VO NOV MUXTOLIFLIYi

C.R.Orucova’, Z.Q. Rasulova , E.S.Caforov’

"AMEA Radiasiya Problemlori Institutu
AMEA Zoologiya Institutu, Azarbaycan, Baki

Molumdur ki, torpaq onurgasizlart torpagin mikroflorasinin fizioloji aktivliyi vo say
torkibinin tonzimloyicisi kimi ¢ixis edirlor, bitki galiglarinin ¢iliriimosindo istirak etmoklo, son
naticads bioloji dovranin siirotlonmasina vo torpaqlarin tobii mohsuldarliginin saxlanilmasina
real zomin yaratmis olurlar. Torpaq onurgasizlari, homg¢inin do, torpagin iizvii vo mineral
hissalarinin yerdoyismasinda vo humusla zonginlogmasinde miistosna shomiyat kosb edirlor.

Elmi odobiyyatda miixtalif ¢irklonmolorin, o ciimlodon neftlo g¢irklonmonin torpag
canlilarina tesirino dair aparilan elmi toadqiqat islori kifayat gadordir. Respublikamizda iss ilk
dofs olaraq kegon asrin 90-c1 illorinds Abseron yarimadasinin bazi orazilorinds torpaglarin neftlo
cirklonmasinin mikroorqanizmlara, birhiiceyraliloro vo kigik bugumayagqlilar faunasina tosirino
dair todqiqatlar aparilmisdi. Abseron yarimadasi {igiin xarakterik olan radionuklidlorlo lokal
cirklonma zonalarinda ionlasdirict slialanmanin torpaq onurgasizlarina tasiri is9, demok olar ki,
Oyronilmomisdir.

Toqdim olunmus isdo, tobii radionuklidlorlo ¢irklonmis orazi torpaqlarinda torpaq
onurgasizlarinin sayina vo nov torkibing ionlasdirict siialanmanin tasiri dyronilmisdir.

Tocriibo sahosi olarag, Ramana yod zavodunun istehsalat orazisi seg¢ilmisdir. Orazido
nisbaton yiiksok tobii radiasiya fonu ilo xarakterizo olunan lokal saho tocriibs, radiasiya fonunun
ekspozisiya dozasi giicliniin giymati tobii fona yaxin qiymoto malik olan orazi iso kontrol saho
kimi gotiiriilmiisdiir. Hom tocriiba, hom do kontrol sahadon gétiiriilmiis torpaq niimunslorinds
tobii radionuklidlorin komiyyat vo keyfiyyot torkibi miioyyonlosdirilmigdir. Daha sonra homin
torpaq niimunslorindo mikro- vo mezafauna niimayondslorinin say vo ndv torkibi aragdirilmisdir.

Torpaq onurgasizlarinin hesaba alinmasi iiglin torpaq zoologiyasinda gobul edilmis
tisullardan istifads edilib. Torpaq qatlarindan v bitkilorin iistiinden 0.25 m? vo 125 sm® hocmdo
niimunolor gotiiriiliib vo onurgasizlar secilib. Torpaq niimunslorindon onlarin ayrilmasi eklektor
Tulgren vasitosilo yerino yetirilmigdir. Toplanmis materiallar 70%-li spirtdo fikso edilib,
preparatlar For-berleze mohlulunda hazirlanmigdir.

Tadqiq olunan biosenozlarda torpaq onurgasizlarinin nov torkibide vo saymnda agkar
forqlor movcuddur. Tadqiq etdiyimiz niimunslorde 5 sinifo, 8 dostoyo, 12 fasiloys aid olan 22
nov torpaq onurgasizi askar edilmisdir. Burada mezafauna Lumbrikomorpha, Pulmanata,
Jsopoda, Coleoptera, Diptera, Hymenoptera kimi 6 dostonin, mikrofauna iso Collembola vo
Oribatei kimi 2 dostonin nlimayondoalori ilo tomsil edilmisdir. Maraqlidir ki, kontrol torpaq
niimunslorinde Hymenoptera dostosindon Formica cinsino aid qarigqalar iistiinliik togkil edirlor.
Daha doqiq desok, onlarin miqdart hor kvadrat metr saho {iglin 35.0 ford toskil edir. Askar
etdiyimiz qarigqalar torpaqda yuvalayan adi kiiron mesos qarigqalaridir.

Aldigimiz naticolori imumiloasdirarak, belo naticoys golmok olar ki, torpaqlarin radioaktiv
cirklonmasi torpaq onurgasizlariin saymna agkar tosir gostorir. Radiasiya fonun yiiksalmasi
mikroorganizmlorin hom sayina, hom do név miixtalifliyino tosir gostorir. 50 mkR/saat radiasiya
fonuna malik tocriibe sahomizdo mezafauna niimayondslorinin timumi say1r ~2 dofo azaldigi
halda, 300 mkR/saat radiasiya fonuna malik tocriibo sahomizdo kontrolla miigayisods bu say ~4
dofs az olmusdur.

Mikrofauna niimayondoslori iigiin do oxsar monzors miisahido etmisik. Belo ki, bu halda
da mikroorqanizmlarin say1 kontrolla miiqayisads 3.5 —4 dofs azalmaya moruz qalmisdir.
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RADIOAKTIV SUALANMANIN DOVOTIKANI BIiTKiSINDO ANTOSIANLARIN
MIiQDARINA TOSIRININ TODQIQI

G.9.Abdullayeva*, H.Q.Babayev**, E.S.Coaforov*
AMEA-nin Radiasiya Problemlari Institutu™, AMEA-nin Botanika Institutu™*

Molumdur ki, bitkilor ontogenez miiddstinde miixtalif ekstremal amillorin (o ciimloden
do, ionlagdiric1 siialanmanin) tosirino moruz qala bilirlor. Bu zaman organizmin requlyator
sistemlorinin noazaroti altinda olan mutagenez proseslor ekstremal tosirlor naticasindo
oksidlosdirici-reduksiyaedici homeostazin doyigsmosino sobob ola bilon adaptiv cavabi
formalasdirir. Noticodo miixtalif tobistli, o climlodon do fiziki tobistli ionlagdirici siialanmanin
tosiring bitkilorin ilkin, geyri-spesifik reaksiyasi oksigenin aktiv formalarin1 omalo gotirir.

Miixtolif miislliflorin tadqiqatlarinin naticoelorinden aydin olur ki, bitkilorin bu formada
otraf miihit amilina reaksiyasi bioloji aktiv maddslorin sintezino do tosir géstors bilir. Daha doqiq
desak, bitkilorin antioksidant miidafio sisteminin karotinoidlor , antosianlar kimi kigik molekullu
birlosmalori do bu prosesdo 6zlinamoxsus formada istirak edirlor.

Qeyd edak ki, antosianlarin sorbast radikallar1 zararsizlosdira bilmak gabiliyyotine malik
qurulusu olmasi, basqa sozls desok, onun effektiv fenol antioksidant olmasit molumdur.

Antosian sintezinin giiclonmasinin asas sobablorindon biri kimi UB- siialanma fonunun
yiiksok olmas1 gostarilir. Asagi temperatu da bu pigmentlorin biosintezini stimullagdira bilir.

Toqdim olunan igdo asas moqsad olaraq yiiksok radiasiya fonu soraitindo formalasmis
dovotikani bitkisinds orazini ¢irklondiron radionuklidlorin yaratdigi ionlasdirict siialanmanin
antosian sintezino tosirini dyronmoys caligsmisiq. Bu zaman antosianlarin iimumi miqdarint
bitkinin ayri-ayri orqanlarinda vo onun inkisafinin miixtalif periodlarinda miioyyonlasdirmisik.

Aldigimiz naticalor cadvalds 6z oksini tapmusdir.

Cadval. Davatikam bitkisinin tacriibs va kontrol niimunslorinds antosianlarin iimumi miqdari

Antosianlarin imumi miqdar1  (umol/ml )
Bitkinin organlar1 Aylar
iyul Avqust sentyabr oktyabr
Kontrol niimuna 0,0015 0,00045 0,0004 0,00001
(gbvdo, yarpaq)
Tocriibs niimunasi 0,0013 0,0004 0,002 0,00006
(gdvda, yarpaq.)
Kontrol niimuna 0,06 0,0006 0,00016 0,00008
(cigak) _
Tocriiba niimunasi 0,0013 0,0001 0,006 0,00009
(cigak)

Cadvalin  tohlillinden aydin olur ki, antosianlarin ayri-ayr1 bitki orqganlarinda
miqdarlarinda askar forqlor mévcuddur. Bels forglors homginin do bitkinin inkisafinin miixtalif
morhoalalirnds rast golmok olur.

Alinan noticolori Umumilosdirmaklo, bitkinin kontrol — vo tocrilboa niimunalorindo
antosianlarin miqdarinin bitkinin ontogenezindon vo miihitin temperaturundan asili olaraq
nozoragarpacaq dorocods doyismosi fikrini sdylomok miimkiindiir. Belo ki, ontogenezin ilkin
morhalasinds bitkinin gévds vo yarpaqlarinda antosianlarin  miqdarlarinda nazaragarpacaq forq
miisahido olunmamisdir.Buna baxmayaraq siialanmis c¢igokdo antosianlarin miqdart normal
cicoklo miigayisado 46 dofo azalmisdir. Ontogenezin sonraki morhololorindo (avqust ayinda)
belo forglor meydana ¢ixmir. Sentyabr ayinda iso yenidon forqlor yaranir vo bu forqlor hom
govdo vo yarpaga, hom do ¢igoyo aid olur. Ontogenezin sonunda (noyabr ayinda) bu forglor
yenidan yox olur.
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RADIASIYA iLO OLAQODAR FOALIYYOTLOR UZRO BEYNOLXALQ
STANDARTLAR

E.M. Homidov
AMEA Radiasiya Problemlari Institutu

Azorbaycan Respublikasinin - Umumdunya Ticarst Toskilatina iizv  olunmasi
istigamotindo aparilan islorin torkib hissasi kimi Avropa standartlarinin respublikada totbiq
edilmosi prosesinin miixtolif dovlot qurumlar vasitosilo hoyata kecirilmosi radiasiya foaliyyati
lizro mosaloloro beynalxalq yanasmanin Oyronilmasini aktuallasdirir. Belo ki, CE nisaninin
respublikada istehsal olunan mohsullara vurulmasi perspektivi ilo olagodar Avropa
direktivlorinin islonib hazirlanmasi, standartlarin harminizasiyast vo uzlasdirilmasi bu sahado do
hom respublika daxilindo ganunvericilk taloblorinin, hom do beynolxalq standartlarin vo Avropa
qanunlarinin tadqiqini 6n plana ¢okir [1]. Mohsulun miixtolif xassolorini xarakterizo edon
parametrlorin 6lgiilmosi metodlarina, idxal vo ixrac edilon mohsullarain radiasiya sterializasiyasi
tisullarina, o climlodon dozimetrik metrologiya laboratoriyalarina olan beynalxalq toloblarin
Oyronilmosi, vo onlarin konkret respublika daxili laboratoriyalara totbiqi bdyiik shomiyyat kosb
edir. Qeyd edok ki radiasiya proseslori sahosindo sonaye vo miiossisolordo totbiq edilon osas
standartalar ISO, ASTM, ANSI toskilatlar1 torofindon hazirlanan va tosdiq edilon standartlardir.
Bu standartlar1 dord qrupa bolmak olar:

1. Radiasiya sterilizasiya proseslorini ohato edon standartlar, texniki hesabatlar vo
tolimatlar

2. Dozimetriya Prakrikasi tizro olan Standartlar

3. Miixtolif xiisusi dozimetrik sistemlors aid olan standartlar

4. Mikrobiologiya iizrs olan standartlar

1-ci grup tizro olan standartlar ISO 11137 — Tibbi mohsullarin sterilizasiyas: — Cari
Nozaroto vo Validasiyaya olan Tolablor, ISO/TR 13409 — 25 kQr radiasiya sterilizasiya
dozasmin tasdiqi (kigik vo nadir mohsul partiyalari ti¢iin), ISO/TR 15844 — vahid partiya {i¢iin
radiasiya sterilizasiya dozasmnin segilmosi, ANSI/ISO 11137-3 - Tibbi mohsullarin sterilizasiyasi
Hisso 3: Dozimetrik Aspektlar tizra Tolimat va s. sonadlordir.

2-ci qrup tizra olan standartlara ASTM E170 — Radiasiya 6lgmolari vo dozimetriya {izra
terminologiya, ASTM E 666 - Qamma siialanmasi tizro udulmus dozanin hesablanmasi {igiin
Standart Praktika, ISO/ASTM 51261 — Radiasiya Islonmosi ii¢iin Dozimetrik Sistemlorin
Secilmasi vo Kaliabrlonmasi iizro Tolimat va s. sonadlor daxildir.

3-cii qrup iizrs olan standartlar ISO/ASTM 51401 — Dixromat Dozimetriya Sistemlorinin
Istifadosi iizro Praktik Tolimat, ISO/ASTM 51538 — Etanol-Xlorbenzol — Dozimetriya
Sistemlorinin Istifadesi iizra Praktik Tolimat, ISO/ASTM 51540 — Radioxrom Maye Mohlul
Dozimetriya Sistemlorinin Istifadasi iizra Praktik Tolimat va s. sonadlordir.

4-cli qrup iizro olan standartlar ISO 11737-1 — Tibbi Avadanhigin Sterilizasiyasi —
Mikrobioloji metodlar — Hisso 1: Mohsullarin iizorindo olan mikroorqanizmlorin saymin
qiymotlondirilmasi, 1SO 11737-2 - Tibbi Avadanligin Sterilizasiyasi - Mikrobioloji metodlar —
Hisso 2: Sterilizasiya Proseslorinin Validasiyasinda Sterillik iizro Sinaqlar, 1ISO 11138-1 — Tibb
mohsullarinin Sterilizasiyas1 — Bioloji Indicatorlar — Hisso 1: Umumi va s. sonadlordir.

Tabii ki Radiasiya Proseslori sahasinda har hansi bir foaliyyat bu gdstorilon Beynalxalq
Standart vo Tolimatlarin miivafiq qaydada secilmosini vo totbiqini 6n plana ¢okir.

9dabiyyat
[1]. E.M. Hamidov. Radioekoloji Sarait Vo Otraf Miihito Tosirin Qiymatlondirilmasi /Materials of
the conference of Perspectives Of Peaceful Use Of Nuclear Energy, Institute of Radiation Problems
ANAS, 3-5 November, 2009, p. 95. Baku Azerbaijan
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XPOMATO - MACC - CHEKTPOMETPUS Y EE HCTTOJIb30OBAHUE B
UJIEHTUOUKALIAA IMTPOJIYKTOB PAJTMOJIN3A ITAY U OPTAHUYECKHUX
COEJIMHEHUM

HNo6anos H.A., CyaeiimanoB b.A
HUnemumym Paouayuonnwix Ipoonem HAH Azepbatioscana

B Hamm Hu npobiema oxpaHbl OKpysKarollel cpelibl y Bcex Ha ycrax. KiroueBoe cioBo
B 3TOH mpoOieme - «3KoJorus». I[IoBbIIIIEeHHOE BHUMaHUE K KOJOTMU SIBISIETCS CIICACTBUEM
pPE3KO BO3POCILIEH 4YeIoBEYECKON JesATeNbHOCTH, KOTOpas B CBOIO oOuepeib, O0YCIOBIEHA
OBICTPBIM POCTOM HapOAOHACEJIEHHUS IIJIaHETHI.

VY4uuTeiBas BaXXHOCTb 3KOJOIMYECKMX MpoOsieM, Uil HMX peIIeHUs IPHUBIEKAIOTCS
COBPEMEHHBIE METOJIbl AHAJUTUYECKOW XHMHHU: Tra3oBas Xpomartorpadpuss u Macc -
CHEKTPOMETpPHUS, JIEKTPOAHAIUTHUECKUE, PATUOXMMHUUYECKHE, (IIyOpPECLEHTHbIE METO/pbl,
aTOMHO-’MHCCHOHHAsI W aTOMHO-a0COPOIMOHHAS CHEKTpOMETpHs. I[IpHHIMIIMAIBHO BaKHO,
4TOOBI Ipenen OOHapy)KEHUs 3arpsA3HAIOLUIMX BEILECTB AHAIMTUYECKMMU METOAAaMu ObUl He
awke 0,5 TTK.

VICKTIOUNTENIBHO MOIIHOE CpPEACTBO KOHTPOJS 3arps3HEHUs pa3iIM4yHbIX OOBEKTOB
OKpYyXarolen cpezbl - Xpomarorpauyeckue MeTo/1bl, O3BOJISIOLINE aHAIU3UPOBAThH CIOXKHbBIE
cMecH KOMIOHEHTOB. Hambosnblliee 3HaueHuEe NpUOOpEnr XpOMATO - Macc - CHEKTPOCKOIUS.
[Tpu ananuze cmecel CIOKHOTO cOCTaBa 0COOEHHO 3(P(PeKTUBHO codeTaHHe xpomarorpaduu c
Macc — CIIEKTPOMETpHUEH, KOTOPBII B 3TOM Cllydae poJib JAETEKTOpa UIPaeT MOJAKIIOYEHHBIH K
xpomarorpady Macc - crekTpoMeTp. Tak ONpenensioT MECTULMJIBL, IOJUXJIOPUPOBAHHbIE
OudeHnIbI, TMOKCHHBI, MOJMIUKINYECKHe apoMaTnueckue yrieBomoponsl (ITAY) wu nmpyrue
TOKCHYHBIE BEILIECTBA.

Jlannast paboTa MOCBAILEHA METOAAM XpOMAaTo - MacC - CIHEKTPOCKOIIMU U €€
UCIIOJIb30BaHUU B UACHTU(DUKALIMY 3arpsA3HUTENIEH IPUPOIHBIX CPel.

Macc-crneKTpoMeTpusi peacTaBiIsieT co00i METO NCCIeI0OBaHUs BELIECTB, OCHOBAaHHBIN
Ha OMNpENeNCHHH Macchl (TOYHee, BEIMYMHBI M/Z) M OTHOCHUTEIBHOTO KOJIMYECTBA HOHOB,
00pa30BaHHBIX W3 MOJIEKYJ, MOABEPrHYThIX MOHM3aUMU. [IprOGOpEI, MO3BOJISAIONINE MOTYYUTh
MaccC-CIIEKTPBI, Ha3bIBAIOTCSI MACC-CIIEKTPOMETPAMHU.

UyBCTBUTEIBHOCTh XPOMAaTO-MacC-CIIEKTPOMETPUU (OOBIYHO 10°-107 ) ompenensercs
4yBCTBHTEIBHOCTBIO JIETEKTOPA Macc-criekTpomerpa. Bonee uysctsurensna (107%%-10%° r)
Pa3HOBUIHOCTh XPOMATO-MaCC-CIIEKTPOMETPUU-M - MacchparMeHTorpadusi, Ha3bIBaeMasi TaKXKe
CEJICKTUBHBIM HMOHHBIM WJIM MHOTOMOHHBIM JeTeKTUpoBaHHEM. CyTb €€ COCTOMT B TOM, 4TO
3alMch XpPOMATOrpaMM OCYILIECTBIISIETCS HE [0 TOJHOMY HOHHOMY TOKYy, a IO Haubosee
XapaKTEepHBIM Ul JaHHOTO BELIECTBA MOHAM.

BosmoxnocTu xpomaTto-Macc-criektpomerpun (I'X-MC) no uneHTudukanmm miacToBbIX
BOJ OBUIM aHalIM3MPOBaHBl MPOO OTKAaYMBAaEMBbIE U3 He(PTeCKBaAXUH AMNIIEPOHCKOIO
nosyoctpoBa. C pa3HOl CTENEeHbIO BEPOSTHOCTH B BojAe uAeHTU(UuMpoBaHo Oonee 100
WHAVBUAYAJIbHBIX OpPraHMYECKUX BenlecTB, B ToM uucie [IAY. Bpun aHanu3upoBaHbl U
uaeHTuuuuponansl [TIAY B pazanuHbIX MaTpUlax J10 U MOCIE paJualliOHHON 00pabOTKHU.

I'X-MC ananu3 gaer mojHOEe NpeicTaBieHHe o0 00pa3yIoIIMX MPOAYKTOB PaJuoin3a
[TAY.

ITo pesynpraram I'X-MC ananuzoB cdopmupoBaHa 0a3a JaHHBIX IO OPraHUYECKUM
pUMecsM, coJiepkamas cBejeHus o Oosnee yeM 200 XMMHUYECKUX COCJIMHECHUN B IJIACTOBBIX
BOJI. MeToZIOM XpOoMaTo-Macc-CleKTPOMETPUH UACHTU(UIIMPOBAHBI COCTaBbl MPUPOIHBIX BOJ,
MIOYB, TPYHT U JIOHHBIE OTJIO)KEHUH.
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ASAGI AKTIVLIKLI SULARDA RADIUMUN (*'Ra, *°Ra, “’Ra) EKSPRES TOYINi
Nagiyev C.9., isayev R.S.
AMEA Radiasiya Problemlori Institutu

Oksor hallarda analiz olunan otraf miihit obyektlorindon gotiiriilon su niimunalorindo
radionuklidlorin aktivliklorini, torkibini bir basa analiz etmok miimkiin olmur. Abseron
yarimadasinda vo Respublikamizin digar Neft Cixarma idaralori arazilorinds ¢ixan lay sularinda
da radionuklidlori adoton birbasa olaraq qamma-spektrometrik metodla toyin etmok miimkiin
olmur. Yer sothino ¢ixan lay suyunda olan bazi metal ionlarinin, homginin radioaktiv ionlar1 pH-
1 doyismasi naticads hidroliz edir, ¢atin hall olan birlosmalor alinir vo bu birlogsmoalorin ¢okmasi
bas verir [2-5]. Bu sobobdon do otraf miihit obyektlorindon gotiiriilon su niimunslorinds
radionuklidlorin qatiligini  miixtalif metodlarla qatilasdiraraq gamma-spektrometr (HPGe)
cihazinin hassasligl saviyyesine catdirilir. Oksor qatilagdirma metodlart uran vo radiumu birlikde
qatilagdirir. Bu sobabdon radiumun toyini onun parcalanma mohsullar ilo radioaktiv tarazliga
catma zamanini (30 giin) gézlomoaklo miinkiindiir. Belo qatilagdirma metodlar1 ekspres olmadigi
tictin olverisli deyildir vo muasir analiz toloblorino cavab vermir [1].

Toqdim olunan isdo radiumu urandan ayirmaqla qatilagdirlimasi, asagi aktivlikli su
nliimunslorinin ekspres analiz metodikast vo Respublikamizin bozi ¢ay, gol, lay suyu, deniz suyu
va soth sularinda radium izotoplarinin hocmi aktivliklori toyin edilmisdir. Mohlulda radiumun
aktivliyi Canberra (ABS) firmasinin istehsali olan yiiksok tomizlikli germanium detektorlu (HP
Ge) gamma-spektrometrds toyin edilmisdir. Su niimunalari ¢okdiirma metodu ilo gatilagdirilaraq
gamma spektrometrik metodla radionuklid torkibi vo xiisusi aktivliklori él¢tilmisdiir. Malumdur
ki, buxarlandirma metodu ilo qatilagdirilmis su niimunslorinds uran izotoplari istirak etdiyindon
(spektral maniys torotdiyindon), niimuns 30 giin radioaktiv tarazliq yaranmasi tigiin saxlanilir.
Sonra “*Ra izotopu 351,6 keV fotopiko osasen, “®Ra izotopu iss “Ac iztopunu 911 Kev-li
fotopikine asason toyin edilir.

Biz suda radium izotoplarini (224Ra, ?2%Ra, 228Ra) ekspres olaraq toyin etmoni
aragdirmisiq. Uran izotoplart ayrildig halda iso 22°Ra izotopu 186,2 keV fotopike asason toyin
edilir. #°U izotopu niimunaden ayrildig: iigiin radiumun aktivliyini 185,7 keV fotopike osason
qisa miiddatds (30 giin radioaktiv tarazliq gézlonilmadon) toyin etmok miimkiindiir.

Hocmi 100 litr olan plastik gaba su olave edilir, sonra xlorid (HCl) vo ya nitrat tursusu
(HNO:s) ilo pH-1 2-ya qodoar turslagdirilirir. Niimuna gotiiriilon gabin agzi hermetik baglanilir vo
analiz etmok {iglin laboratoriyaya gotirilir. Nozaro almaq lazimdir ki, niimunani turslagdirmaq
ticlin sulfat tursusundan (H»SO,) istifado etmok olmaz, ¢iinki bu zaman boazi metal ionlar ilo
yanast vo homginin radioaktiv ionlar sulfatlar (mas: RaSO,) soklindo ¢oko bilorlor. ©ks halda
¢okmo prossesi noticosindo radium ionlarmin bir hissosi niimuna gotiiriilon gabin dibino vo
divarlarina ¢okmaosi noticasindo suda radionuklidlorin itkisi bas veror. Gotiiriilon su niimunasini
bork hissaociklordon, geyri polyar {izvi tobagodon (mos: neftdon -ogor mdvcuddursa) ayirmaq
mogsadile silizgoc kagizindan kegcirilir. Uran izotoplarim1 pardelomok {iglin mohlulda 0.01 M
Na,CO; gatilig1 alinana godar soda (m=106 q) alave edilir. Daha sonra mohlul 50+60°C-ys kimi
qizdirlir va tizarine 0,005 M MnCl, gatilig1 alinana qader miivafiq migdar duz (m=62,5 q) slave
edilir. Mohlulun teperaturu 60°C-yo catandan sonra qarigdirilma dayandirilir, iizorino 0.5
NH4OH mohlulu slava edilorok qarigdirilir. NH4,OH mohlulu pH-1n 6-8 o kimi yiiksolmasino
godor davam etdirilir.

Alman amorf qara ¢okiinti 15+30 doq. miiddstindo sakit saxlanilir, sonra tamam
¢Okdiikdon sonra tizorindoki soffaf mohlul dekantasiya edilir. Qara MnO; (224Ra, 226Ra, 228Ra)
amorf ¢okiintlisii mavi filtir kagiz1 vasitasi ilo siiziiliir, vo analiz qabina olavo edilir. Spektral
maneys toradon uran (*°U) izotopu dekantasiya olunan suyun torkibindo [**UO,(COs),]™
ayrildig iiclin radiumun aktivliyi 185,7 keV fotopike asason toyin edilir.

Azarbaycan orazisinds mdvsiimdon, qidaland1%1 manbalardan asili olaraq ¢ay sularinda
226Ra izotopunun hocmi aktivliyi 0.005+0.085 Bk/I, “®Ra 0.008+0.090 intervalinda doyisir.
nindan da asagi olmasidir. Lay sularinda iso yalniz tobii radionuklidlor miisahido edilmis vo
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¢ixarildig1 layimn siixurun kimyavi torkibinden asili olaraq *°Ra izotopunun aktivliyi 0,1+4,8 BK/I
(vo ya qatihgr 2,7+131,2 pg/l ), ®Ra izotopunun aktivliyi 0,5+7,4 Bk/l (vo ya 50+745 fq/l )
intervalinda doyigmosi miioyyan edilmigdir.

9dabiyyat
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SUMQAYIT BORU-PROKAT ZAVODUNUN ISTEHSALAT TULLANTILARININ
KIMY9VI TORKIBININ OYRONILMOSI

** K.G.Haciyeva, **D.B.Sirinova, E.S.Coafarov*, Abbasova D.R. *

**Sumqayit Dovlat Universiteti, Ekologiya kafedrasi
*AMEA-nin Radiasiya Problemlori Institutu, Baku s.

Molum oldugu kimi, metal emal1 prosesinin asas tullantilar1 slak formasinda omolo golon
tullantilardir ki, bunlarin da kimyovi torkibi siixurun qurulusundan, oridilon metalin ndviindon,
metallurgiya prosesinin xiisusiyyatlorindon, soyutma soraitindon vo s. asili olur.

Metallurgiya sonayesi tullantilarinin miixtolif mislliflor torofindon dyronilmaesi slaklarin
torkibinds 30-a yaxin elementin, daha doqiq desok, onlarin oksidlorinin olmasin1 gdéstormisdir.
Miioyyon edilmisdir ki, slaklar boyiik iistiinliiklo domir oksido, kalium oksido, maqnezium
oksido, aliiminium oksido vo silisium oksido malik olur. Metal oksidlorinin yaranmasina sobab
metallurgiya sobalarinin reduksiyaedici miihito malik olmasidir.

Bildiyimiz kimi, iri sonaye sohori olan Sumgqayitda uzun miiddot Boru- prokat zavodu
foaliyyat gdstormisdir. Istehsalat prosesinin tullantilar1 zavodun yaxin otrafinda, bos orazido
toplanmisdir. Bu tullantilar orazide yasayan ohali torafindon alinir vo miixtolif moagsadlor ii¢lin
istifads edilir. Bunlar1 ohali asason hayatyani sahoya tokmok vo yollar ¢okmak {igiin istifado
edirlor. ©halinin bu slakdan istifadoye miinasiboti birmonali deyil. Slakin yiliksok radioaktivliys
va toksiki element torkibino malik olmasina dair fikir sdylayanlor do az deyil.

Bu mosoloys miioyyan godar aydinliq gotirmok mogsadile taqdim olunan igde Sumqayit
Boru-prokat zavodunun istehsalat tullantilarinin kimyoavi element (homginin do radioaktiv
element) torkiblori Oyronilmisdir. Almmis naticalor c¢irklonmomis torpag nlimunossi ilo
miigayisali sokildo cadval 1 vo 2 —do 6z oksini tapmisdir.

Cadval 1. Niimunalorin kimyavi element torkibi
Kimyavi Miqdart, Kimyavi Migqdart, Kimyavi Miqdart,
element ma/kq element ma/kq element ma/kq
Torpaq Slak Torpaq Slak Torpaq Slak
niim.-Si nim.-Si nim.-Si nim.-Si nim.-Si nim.-Si
P <LOD * | <LOD Ni <LOD <LOD Cd 62 <LOD
S 75976 <LOD Cu <LOD <LOD Sn <LOD <LOD
Cl 3845 <LOD Zn 232 42 Sb <LOD <LOD
K 10468 <LOD As <LOD <LOD | <LOD <LOD
Ca 120177 470506 Se <LOD <LOD Ba <LOD <LOD
Ti 1788 1263 Pb 24 <LOD Pt <LOD <LOD
Cr 657 1334 Sr 657 208 Au <LOD <LOD
Mn 404 14255 Zr 87 18 Hg <LOD <LOD
Fe 19247 26383 Mo 14 <LOD Pb <LOD <LOD
Co <LOD <LOD Ag 49 <LOD

<LOD* isarasi niimunads hamin elementin miqdarinin yol verilon hadden kigik olmasini gostarir.

Cadval 2. Niimunolorin radioaktiv element torkibi

Radionuklidin n6vii vo xiisusi radioaktivliyi, Bk/kq
Niimunonin adi “2Th- “®Ra “Ra K ] ]
Kontrol torpag
niimunasi 57.4+13.7 43.0+11.2 - 92.3+£22.1 - 146 £23
(10 mkR/saat *)
Slak niimunasi - 233+4.2 248+1.7 | 179 £18.1 8.1+1.3 | 395+65
(8 mkR/saat *)

*isarasi niimuno gétiiriilon yerds ekspozisiya dozasinin giiciinii gdstorir.

Cadvalin tohlilindon aydin olur ki, slak niimunossindo Ca nisboton bdoyiik iistiinliiyo
malikdir, ikinci yerdo Mn vo Fe elementlori dayanir, Co, Cd, Pb kimi toksiki metallara iso rast
galmak olmur. Radioaktiv elementlorin miqdarina galdikds iso onlar yol verilon haddon xeyli az
miqdardadirlar.
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SOKI RAYONUNUN MUXTOLIF ZONALARINDAN YIGILMIS BITKILORIN
ORQANLARINDA KIMYOVI ELEMENTLORIN TOPLANMASI

L.M.9yyubova, A.N.Nasibova, D.R.Abbasova, R.Mehdiyeva
AMEA Radiasiya Problemlari Institutu

Azorbaycan Respublikas1 orazisindo torpaqlarda vo bitki Ortliylinde metallarin
paylanmasi dinamikasinin dyronilmasi ekoloji todqiqat islorindo boyiik chomiyyat kosb edir.

Soki zonasinda biton bitkilorin kimyavi torkibininde metallari dyronmok magsadils bazi
orazilordo todgiqat islori aparmisiq. Oyronilon bitkilor Sokinin Oxud-kis, Kiingiit, Goyniik
zonalarindan toplanmigdir. Bu orazilordon 20-ys yaxin bitki ndvii toplanmis, qurudulmus vo
tocriibalor iiclin hazirlanmisdir. Cadval 1-do 4 nov bitkinin (koklik otu, yovsan, boymadoron,
biyan) miixtalif organlarinda toplanan metallar (XRF — rentgen fluoresent spektrofotometri
vasitasilo) gostorilmisdir.

Cadval 1
Bitkilorin adi S Cl K Ca Mn Fe Zn Rb Au Pb
Koakotu-
yarpaq <LOD | <LOD | 67243 | 54964 | 224 | 2852 | 117 | 40| <LOD | <LOD

kekotu cicok <LOD <LOD 52139 41963 277 | 3498 113 | 39| <LOD | <LOD

kokotu koku <LOD <LOD 7739 11664 192 | 2768 53| 22| <LOD | <LOD

kokotu govdo <LOD <LOD 23934 22538 275 | 3066 80| 23| <LOD | <LOD

boymados-ron

govda <LOD 6450 | 31698 13718 62 201 | LOD 19 | <LOD 22
boymados-ron

kok 6647 <LOD 24761 11184 131 | 1058 35| 14| <LOD | <LOD
boymados-ron

cigak <LOD 2071 | 46971 9409 108 398 75| 3 112 <LOD
boymadoa-ron

yarpaq <LOD <LOD 102198 | 22023 85 541 109 | 23| <LOD | <LOD
biyan yarpaq 31960 <LOD 40523 | 70011 229 959 127 | 47 | <LOD | <LOD
biyan ¢icok <LOD 2771 | 47572 8688 128 359 146 | 69 | <LOD | <LOD
biyan kok <LOD <LOD 3543 12788 26 607 12| 20| <LOD | <LOD
biyan gévda 3950 1229 | 14771 10052 36 90 66 | 27| <LOD | <LOD

“Cadvoldoki gostaricilor mq/kq vahidi ilo hesablanir.

Cadvaldon goriindiiyii kimi bu bitkilorde ¢oxlu miqgdarda K vo Ca, nisbaton az miqdarda
Mn vo Fe, ¢ox az miqdarda Zn, Rb askar edilmis, S, Cl, Pb vo Au iso demok olar ki, geyd
olunmamisdir. Bitkilorin miixtolif orqganlarinda toplanan kimyovi elementlorin paylanma
dinamikasinda qanunauygunluqlar1 askar etmok {iglin basqa bitki ndvlerindon do istifado
edacayik. Eyni zamanda homin bitkilorin miixtalif orqanlarinda toplanan metallarin torkibini
miioyyon etmoklo barabor onlarin radionuklid torkibi do torafimizdon dyranilir.
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RADIOAKTIV CIRKLONMONIN SOBOBLORI VO ONUN QAMMA RADIO
SPEKTROMETRIK USULLA TODQIQI

Suvarov C.H., Maharramov A.M., Bagirov R.E.
AMEA Radiasiya Problemlari Institutu

Yer gabiginin iist gatt mixtolif dorocodo radioaktiv cirklonmoyo moruz galmaqdadir.
Fozada, Yerin tokindo, Okeanlarda vo bagsqa yerlordo sinaq mogsodi ilo partladilan atom
bombalarmin tosiredici fosadlart davam etmokdodir. Xozor donizinin Azorbaycan sektorunda vo
onun quru saholorinds seysmik kosfiyyati tisulu ilo todqiqatlar aparilan zaman 20-30 m
dorinliklordo partladilan kiillii miqgdarda tratil maddosi su hovzolorimizi vo okin saholorimizi
zoharlomokdadir. Horbi magsadlor {i¢iin istifado olunan radiolokasiya qurgulari, homginin giiclii
elektromaqgnit dalgalarin1 yayan saysiz hesabsiz mobil telefonlar, radarlar, televizorlar,
kompiiterlor vo bu kimi ¢oxlu texniki avadanliglar insan hoyat1 {i¢iin ciddi tohliika téroden
amillordir. Nozoro alsaq ki, miixtolif yerlordo insa olunmus atom elektrik stansiyalar1 (AES)
atom bombalarini istehsal edon zavodlardir, onda asan basa diismok olar ki, insan hoyat1 vo
onunla slagodar otraf miihit no doracods ciddi tohliiks ila lizlosmokdadir. Halo 1946-c1 ildo ABS
torofindon Yaponiyaya atilmig atom bombasinin, 1986-c1 ildo Cernobol AES-inds bas veron
gozanin facioli fosadlart holo do davam etmokdadir. Planetimizdo belo voziyyetin yaranmasi
naticoasinds imumi radioaktivliyin “fon”u miioyyon gador artmisdir ki, onu da heg bir vasito ilo
aradan qaldirdaq miimkiin olmur.

Neft-qaz moadonlarinds radioaktiv ¢irklonmanin asas sababi miixtalif quyularda aparilan
«neytron gamma» karotajidir. Bu zaman giiclii radiasiya monboyine malik olan izotopun
tosirindon nefti 6ziindo saxlaya bilon kollektor siixurlar1 toskil edon minerallar radioaktivlosir.
Radioaktiv slialanmaya moruz qalmis bu neft qarisiq qumlar, vaxtasirt neft hasil edon quyudibi
nasoslara yigilaraq bir ndv tixac amolo gatirir. Quyudibi nasoslarinda amols golon tixaclar, quyu
otrafinda tomizlonorok oradaca sopslonmis voziyyotdo qalir ki, bu da “texnogen” radioaktiv
cirklonmonin bir ndvi kimi otraf miihitin ¢irklonmasine ciddi tosir gdstarir.

Konkret saholords radioaktivlik deracasinin artmasinin 9sas saboblordon biri do geotek-
tonik yarilmalar vasitasi ilo U-uran (Radium elementino gora), Th-Torium, Cs-Sezium, K-Kalium
va b. Izotoplarin Yer sothino sorbast niifuz etmasidir.

Azorbaycanda radiometrik todqiqatlar osason 1958-ci ildo Neft Sonaye Nazirliyinin
naozdindo toskil olunmus “Radioaktiv elementlorin kiitlovi axtarigi” qrupu miitoxassislorinin
metodik gostarislori asasinda va ciddi nozarati i1lo miitomadi olaraq aparilmisdir.

Radioaktiv ¢irklonma saholorini diizgiin miisyyonlosdirmok ii¢iin isdo “PCH-007" vo
“PCH-008" tipli rogamli gamma radio spektrometrik analizatorlardan istifado edilmisdir. Bu
cihazlarin komoyi ilo otraf miihitin imumi radioaktivliyi toyin etmoklo, eyni zamanda U
(Radium elementina gors), Th, Cs, vo K elementlorinin paylanma daracesini miioyyan etmok
miimkiindiir.

2003-cii ildo, Kiirdaxani neftli-qazli sahasindo C.H. Suvarov torafindon “PCH-008" tipli
qamma radio spektrometrik analizator totbiq olunmusdur [1]. Bu analizator, kimyavi
elementlorin vo izotoplarin gamma siialanma enerjisi 0,511 MeV-don 2,614 MeV-a qgodor olan
diapazonda toyin etmays imkan verir. Analizatorun kdmayi ilo imumi uzunlugu 15300 m olan,
miixtolif istigamoto yonaldilmis 6 geoloji profil istigamotinds todqiqatlar aparilmigdir.

Tadqiqat sahasinds fasiloesiz isloyon analizatorun komayi ilo hor 100 m-don bir toyin
olunmus U (radium elementina gora), Th, Cs, K kimyavi elementlorinin vo timumi radioaktiv-
liyin ortaqlasdirilmis qiymatlori miioyyan olunmusdur. Ragomli analizator vasitaesi ilo alinan bu
qiymatlori, kompiiterde riyazi statistikanin “avtokorrelyasiya” tisulu vasitosilo arasdirdigdan
sonra, toyin olunmus hor kimyovi elementin vo iimui radioaktivlik doracesinin sahado
paylanmasinin planaalma xoritolori, homginin geoloji profillari tizra qrafiklori tortib olunmusdur.
Bununla miioyyon olunmusdur ki, neft-qaz modoninin hiidudlar1 daxilinds (texnogen
anomaliyalar1 nozaors almadan) minimum qiymatli intensivliys malik gamma radio spektrometrik
anomaliyalar alinir. Neftli-qazl1 yataginin xaricinde iso toyin olunan kimyavi elementlorin vo
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imumi radioaktivliyin qiymatlori koskin artir (soklo bax). Neft modonlori iizorindo miisahido
olunan minimum qiymatli gamma radio spektrometrik anomaliyalarinin alinmasi, Yerin niivosi
ilo birbasa olagodar olan radioaktiv elementlorin par¢alanmasi zamani ayrilan qamma siialarin
neft-su-siixur tutumlu laylar torofindon udulmasi ilo izah olunur. Neftli-qazli yatagin ohato
dairasinin kenarlarinda amolo golon maksimum qiymaetli gamma radio spektrometrik anomaliya-
lar iso birbasa tektonik yarilmalarla slagodar oldugu miioyyonlosdirilib.

)

Ja [5G [ [ s

Kiirdoxani neftli-qazli sahasindo aparilmis gamma radio spektrometrik tadqgiqatlarin geoloji osas
iizorindoki Sxematik xoritosi: 1 — Mohsuldar qatin sabungi lay dostasinin IV horizontunun tavanina goro
izohipslori; 2 — axtaris kogfiyyat vo istismarda olan quyular; 3 — mezazoy ¢okiintiilorine qazilmis kosfiyyat
quyusu; 4 — geo-tektonik qirilmalar; 5 — gamma radio spektrometrik todgigatlar aparilmis geoloji profillar;
6 — yiiksok qiymotli qgamma radio spektrometrik anomaliya saholor; 7 — neftli-qazliligi qamma radio
spektrometrik todgiqatlarla miioyyan olunmus sahslor; 8 — neftli-qazli modoanin srazisi.

Uzun miiddat istismarda olan neft-qaz yataglarinin {istiindo alinan gqamma radio
spektrometrik anomaliyalarin minimum qiymstlorini, yeni istismar olunan, yaxud da neftli-
qazlilgt qamma radio spektrometrik todqiqatlarla toyin olunmus kicik qiymatli anomal
saholordon hiss olunacaq doracado (iki dofodon cox) forgli oldugunu ilk dofo olaraq faktiki
molumatlara 9sason miioyyon etmisik[2].

Toassiif hissi ilo qeyd etmaliyik ki, hal-hazirda Kiirdoxani sahasinds, radio spektrometrik
todqiqatla askar etdiyimiz, dorinliyi 1500 m-o qodor olan neftli-qazli yataglarin vo insan hayati
tictin tohliiko toérado bilon texnogen ¢irklonmas saholorindo asassiz olaraq uca binalar ucaldiblar.

Toklif edirik ki. Yeni saholordo aparilan kompleks geoloji-geofiziki axtaris kosfiyyat
tadqiqatlart ilo yanas1 gamma radio spektrometrik tisulun da totbiqi mogsedouygundur. Bu iisul
nisbaton az xarc aparan, iqtisadi cohatdon samarali olmasi ilo yanasi, boytik dorinliklordaki neft-
qaz yataqlarinin prognozlagdirilmasi {igiin birbaga axtaris tisulu kimi istifads edils bilor.
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HpMiN OSASLI BOZi METAL“KOMPLEKSLBRIN YUKSOK DOZADA
SUALANDIRILMIS BUGDA CUCORTILORINDO RADIOPROTEKTOR
XUSUSIYYOTLORININ OYRONILMOSI

ML.F. Faracov, Z.H. Miisliimova A.S. Siileymanova, A.S. Abdullayev
AMEA Radiasiya Problemlari Institutu

Humin tursulart torpagin {izvi maddolorinin torkibino daxil olan yiiksok reaksiya
gabiliyyatli yiliksokmolekullu tobii birlosmolordir. Humin tursularinin molekullarindaki genis
spektrdo tomsil olunan funksional qruplar (karboksil, hidroksil, karbonil, N va S torkibli
aromatik fragmentlor) onlarin kompleksomologatirmoa xiisusiyyatlorini saortlondirirlor. Bu
xiisusiyyatlorina goéra humin tursulart bitkilorin mikroelementlorlo tominatinin manbayi rolunu
oynayir. Humin tursularinin metallarla omolo gotirdiklori komplekslorin davamli olmasi onlarin
eyni zamanda bitkilorin torpaqda lazimli mikroelementlorlo tomin olunmasi ilo yanasi, agir
metal vo radionuklidlordon miihafizosi moqgsadi {igiin istifado olunmasina imkan verir. Tobii
humin tursularinin domirlo zonginlosdirilmis formalarindan (Fe—humat) kond tosorriifatinda
istifado olunmasi1  bitkilorin domir catismazligi (domir xlorozu) probleminin hsallina imkan
yaradir.

Aparilan todqiqatin mogsadi humin tursularinin metal komplekslorinin yiliksok dozada

stialandirilmig bugda bitkisinds radioprotektor xiisusiyyatlorinin tadqiq edilmasi olmusdur.
Bu mogsadls tobii biohumusdan (yagis qurdlarinin koproliti) golovi mohlulu (KOH) vasitasi ilo
K — humat ekstraksiya olunmusdur. Sonra alinmig K — humat mahlulundan miivafiq metodika ilo
Fe — humat (KOH istiraki ilo) sintez olunmusdur. Todqgiqat obyekti kimi “Barakatli” sortundan
olan bugda toxumlarindan istifads olunmusdur. Bugda toxumlari stialanmadan (250 Qy) gabaqg 5
saat K- humat vo Fe - humat mohlullarinda (0,001%) saxlanilmisdir. Stialandirildigdan sonra
bugda toxumlari1 termostatda 72 saat saxlanildigdan sonra klimatik kamerada yerlogdirilmisdir.
Tacriibalor zamani ciicartilorin morfoloji xiisusiyyatlori todqiq edilmis, xlorofil pigmentlarinin vo
peroksid oksidlosma mohsullarinin (malon dialdehidinin) miqdar: 6l¢iilmiisdiir.

Tadqiqatlarin naticoloring 9sason miioyyon edilmisdir ki, Fe-humat mohlulu ilo islonmig
variantda ciicortilorin boy artim1 vo xlorofil pigmentlorinin miqdar1 K- humat mohlulu ils
islonmis varianta nisboton 0,005
yiiksokdir. Fe — humat mohlulu ilo | oo |
islonmis variantda homginin 0,004
peroksid oksidlosmo mohsulu olan | %%
malon dialdehidinin miqdart da K- |
humat mohlulu ilo islonmis varianta 0002
nisboton azdir. Alinan noticolor Fe- | oous
humat mohlulunun radioprotektor 0001
xlisusiyyatlorinin o000
miuoyyanlosdirilmosindo ’ e ot
todqgiqatlarin  davam etdirilmasino
elmi vo praktiki zomin yaradir.

@ kontrol
| ?/Kontrol

0,003

O K humat

O Fe humat

250 Qy dozada stialandirilmis bugda ciicartilorinde K-humat
vo Fe-humat mohlullarinin malon dialdehidinin miqdarina tosiri
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PREPARATION OF THE DIAGNOSTIC KIT FOR MEASURING OF FREE
THYROXINE (FT4) INHUMAN BLOOD BY RIA METHOD

Moharamzadeh M.Y" , Babaie M.H.! , Hosseini R.H.? ,Abbasi F.H.! Talebi H.},
Sheibani Sh.!

1-Radioisotope research group , NSRS ,NSTRI , Tehran
2-Biochemistry dept. , Payam-e-Nour University , Tehran
*mmoharam@aeoi.org.ir
Introduction: The main hormone of thyroid gland is T4 . It’s molecular weight is 777 Dalton.

Only 0.3 % of T4 is free and the rest has been binded mostly to Thyroxine Binding Globulin
(TBG),then Throxine Binding Pre Aloumin(TBPA)& Throxine Binding Albumin(TBA). While
99.7% of T4 is bound to protein ,it is the free fraction(FT4) which is considered to be
biologically active. The normal range of FT4 is about 10 — 24 pico mole per liter . FT4 levels in
serum or plasma have been recognized as an important indicator of thyroid status . In
hypothyroidism T4 levels are generally depressed and in hyperthyroidism T4 levels are generally
raised . T4 secretion from the thyroid gland is regulated by a sensitive feedback system which
involves the hypothalamus and the pituitary gland . The TRH produced by the hypothalamus
stimulate the pituitary gland to secrete the Thyroid Stimulating Hormone (TSH) which in turn
acts of the thyroid release of T3 and T4 . These two thyroid hormones regulate the TRH and
TSH secretion by means of a feedback system .

Method: Radio Immunoassay is one of the sensitive & specific methods for measuring the
hormones , proteins and even drug metabolites which their concentration in the blood is very low
(from micro gram to pico gram) .

RIA is one example of saturatrion analysis , It is also a particular type of immunoassay(
an analytical technique which utilizes antibody) .

An analyte in a saturation analysis is called a ligand and the specific reagent in such assay
is called a binder which binds a part of the ligand . In RIA |, the ligand is an antigen and the
binder is an antibody . For RIA , we need the antigen in two forms :

1- Unlabeled , which represented as Ag and used for preparing the standards .

2- Labeled with radionuclide (mostly Radioisotope 1-125) represented as Ag*, it is
called also a Tracer .

The assay also needs the antibody which is represented as Ab and finally a separation
system to separate the Ab— bound and free fractions of the Ag .

In this article , I have explained that how could we prepare a FT4 — RIA kit .

In this research ,T4 which is considered here as an antigen is labeled with 1-125 by

chloramines—T method . It competes with unlabeled T4 in binding to the limit amount of anti T4
(antibody) .After the 2™ incubation period , the Ag*-Ab complex which has been formed in solid
phase (polystyrene tubes) can be measured in Gamma counter . By plotting the standard curve ,
we could easily estimate the concentration of free T4 in unknown samples .
Results & conclusion: After running the assay we obtained a good standard curve . All the
controls was in the range and the sensitivity(Minimum detectable dose) of the kit was 3.5
pmole/L , also the amount of coefficient variation (%CV) was less than 10% . All these results
show that the local kit could be accepted as a reliable kit for measuring of the FT4 in human
serum . Although the incubation period during the assay is a little longer than it’s equivalents
which imported from abroad. But however if we have a better Ab with higher affinity, this
period could be potentially decreased .

Key words: Radioisotope, Immunoassay, Free T4, Saturation analysis, Antibody, Tracer
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RADIATION EFFECT ONTO BIODIVERSITY OF SPIDERS
“Sh.A.Topchiyeva, M.A.Mehrabova, J.A.Naghiyev, N.I.Huseynov, = N.H.Hasanov

Institute of Radiation Problems of ANAS
Institute of Zoology of ANAS
Baku State University

All progressing pollution of biosphere, as well as soil, plants and water resources by
antropogenic emissions of industrial enterprises assists in their saturation by toxic substances,
heavy metals and radionuclides. Progressing environmental contamination by these products
results in its turn to gradual pauperization of fauna and flora of the given areas of Azerbaijan.

Spiders (Araneae) are one of the considerably diverse groups of living organisms in fauna
of the Republic. Spiders are ubiquists populating too diversified biotopes, characterized by the
extremely different natural conditions. They play an important role in environmental chain,
being the main group of wild arthropodas in most biocoenoses. Therefore, it’s not surprised that
recently an increased interest has being observed to the study of spiders as indicators of
environmental conditions. These problems have not been solved yet and require deep theoretical
and practical analysis and remain urgent as before.

Spiders have been collected in polluted areas, their identification and sampling of soil,
water and plants has been conducted.. The degree of radionuclides’ impact on the number and
distribution of spiders and their venom in the observed zones of Azerbaijan has been revealed
and preliminarily predicted.

The materials have been collected on Boyukdash, Kichikdash and their surrounding
areas. Sixty soil samples and sixty plant samples including mainly wormwood (Artemisia
fragrans) and glasswort (Salsola nodulosa) have been taken.

The number of the collected spiders equals to — 292 which has been determined later at
an electronic identifier Spinnen Mitteleuropas. During the determination process the following
species of spiders have been revealed: Agalenatea redii, Araniella cucurbitina, Gibbaranea
bituberculata, Gibbaranea gibosa, Hypsosinga albovittata, Mangora acalypha, Neoscona
adianta, Dysdera azerbajdzhanica, Drassodes, Drassylus crimaensis, Haplodrassus
dalmatensis. Nomisia aussereri, Alopecosa cursor, Aelurillus muganicus , Pellenes geniculatus,
Kochiura aulica , Enoplagnatha gemina, Simitidion simile, Steatoda paykuliana, Steatoda
triangulosa, Ozyptilla tricoloripes, Thomisus onustus, Xysticus loefleri ortHocsmmecs
cemerictBam Araneidae, Dysderidae, Filistatidae, Gnaphosidae, Lycosidae, Salticidae,
Theridiidae, Thomisidae.

The radionuclides in spiders have been determined at “Canberra” facility. Radionuclides
have been determined in four background species of spiders. Two species (Xysticus loefleri and
Steatoda paykulliana) populate in soil and two species (Kochiura aulica and Hypsosinga
albovittata) populate in plants (Table 1).

Natural radioactive elements were revealed in the investigated samples. These
radionuclides are - Ra**® and Ra®*® isotopes (together with decay products), included in the set of
natural radioactive elements U%® and Th?*? and K*° natural radioactive isotopes not included in
the set. The specific activity of Ra??° radionuclide is calculated by 352 KeV gamma lines of Pb?*
isotope, which is its decay product after keeping the sample in hermetic conditions for 18 days.
Ra?® radionuclide has 186 KV gamma lines. Because of the presence of U?* radionuclide in
environmental objects and the coincidence of 185.7 KeV gamma lines of this isotope with 186
KeV gamma lines of Ra*® radionuclide (or formation of a spectral disturbance), we don’t
determine Ra**® radionuclide by the gamma line using a direct method. We mainly determine the
specific activity of Ra??® radionuclide by 338.4 KeV, 911 KeV and 968.9 KeV gamma lines of
Ac??® isotope, being its decay product. K*® isotope was determined by 1461 KeV photopeaks.

Table 1 The activity and consentration of radionuklides in spider sample
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Radionuclide Measuring unit Spider 2 Spider 1
Th-232 mBk/g MDA=0,25 MDA=0,34
Ra-226 mBk/g 7,0 £ 1,0 93 £1,5
Ra-228 mBk/g 3,50 = 0,19 1,5 £ 0,1
U-235 mBk/g 0,035 + 0,006 MDA=0,15
U-238 mBk/g 0,75 + 0,13 MDA=3,20
K-40 mBk/g 75,7 £ 6,6 89,5 + 8,7
Cs-137 mBk/g 87 £ 1,1 11,5 £ 1,7
Th-232 mka/kq MDQ=61,8 MDQ=84,1
Ra-226 pa/kg 191 + 27 254 +41
Ra-228 fa/kg 3,47 +1,88 14,9 + 9,9
U-235 na/kg 438 = 75 MDQ=1880
U-238 mka/kg 60,7 = 10,5 MDQ=259
K-40 mka/kg 292 + 26 346 + 34
Cs-137 pa/kg 2,71 + 0,34 3.59+0.53
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MINGOCEVIR — KUR OVALIGINDA TOBii RADIONUKLIDLORIN SUDA TOYIiNi
9.C. Mikayilova, S.M. Abbasov, B.A. Siilleymanov, A.M. Tagiyeva*

AMEA Radiasiya Problemlari Iﬁstitutu
*AMEA Neft Kimya Proseslori Institutu

Tobii radionuklidlor torpagda ohomiyyotli dorocodo fon radiasiyasi ilo siialanma
komponentlori amolo goatirir. Tobii monbalorden siialanma dozasinin asas hissasi torpaqdaki
gamma radionuklidlorin paymna diisiir. ©On genis yayilmis tobii radionuklidlor uran (238U),
torium (232Th) vo aktinium (235Ac) ailosindon olan radionuklidlor vo eloca do kaliumdur (40K).
Ohalinin tobii siialanma monbolorinin tosirine moruz galmasi yeralti sularda olan tobii
radionuklidlerin torkibindon, onlarin miqdar1 iss torpagin qurulusundan asilidir. Radionuklidlorin
torpaqda paylanmasinin genis sokildo todqiq olunmasina baxmayaraq onlarin aktivliklori halo do
komiyyat baximindan tam olaraq gqiymaetlondirilmomisdir, bu da torpagin tobistinin miirakkob
komponent olmasi ilo izah olunur. Torpaqda bir ¢ox radionuklidlorin davranisi onlarin iki faza —
bark vo maye (torpagin yuyulmasi) fazalari arasinda paylanmasi prosesi ils toyin olunur.

Torpaqda bu prosesler radionuklidlorin dénon vo dénmoyan udulma — sapalonma, ¢6kmo
- hollolma, koaqulyasiya — peptid amalogalmo proseslori vasitasi ilo yaranir.

Torpagda olan tobii radionuklidlor oshalinin moruz qaldigir fon siialanma monbolorinin
miihiim bir komponentini toskil edir. Tabii siialanma monbalorindon **U, **Th va “°K kimi yer
radionuklidlorinin imumi dozada shomiyyatli pay1 vardir.

Biitiin diinyada suvarma suyu demok olar ki, istifads olunan on miihiim sahadir. Diinyada
movcud olan tomiz su ehtiyatlarinin toxminon 60% -i birbasa suvarma mogsadi liciin istifads
olunur. Caylardan, go6llordon, su anbarlarindan vo quyulardan gotiiriilon su ilo mohsul tarlalari
suvarilmazsa, genis miqyash kond tosorriifati Yer lizorinds yasayan bu godor shalinin qidaya
olan tolabatin1 6doys bilmaz.

Todqiqat orazisindo moisot vo tosorriifat ohomiyyetli sularda radionuklidlorin neco
paylandigin1 6yronmok maoqgsadilo Mingagevir su anbarindan baslayaraq Kiir cayi, Yuxari
Qarabag vo Yuxar1 Sirvan kanallarindan Xagin vo Olican ¢aylarindan vo homin orazilords olan
miixtolif artizanlardan su nlimunolori gotiriilmiisdiir.

Orazido yerloson miixtalif lay vo xiisusi qazilan quyulardan gotiiriilmiis numunslorde
radionuklid torkibini Oyronmok {iclin bozi analiz metodlarindan istifado edilmisdir. Oksor
hallarda gotiiriilon niimunonin radionuklid torkibini birbasa analiz etmok miimkiin olmur. Bunun
sababi lay sularinda radionuklidlorin qatiliginin gamma — spektrometr cithazinin hassasligindan
da asag1 olmasidir. Bu problemi lay suyunu qatilagdirmaqla aradan qaldirmaq olar,bunun {igiin
bir ne¢o metodlardan (Buxarlandirma, Ekstraksiya, Sorbisya va s.) istifads edilmisdir. Bozon lay
suyu niimunasinin aktivliyi yiiksok oldugda niimuno bir basa analiz edilir.

Kiir, Xacin, Olican caylarindan gotiiriilmiis su niimunasindo radionuklid torkibinin
analizinin naticolori cadval 1-do gostarilib.

Cadval 1
226Ra 228Ra 4OK 137CS
Kiir cay1 0.53+0.05 0.23 +£0.06 146+1.4 <0.45
Kiir cay1 0.63 +£0.06 <0.37 18.6 £3.5 <0.20
Xacin cay1 0.98+0.10 1.23+0.11 146 +£0.6 <0.67
Alican cay1 0.38 +£0.04 0.58 +0.13 34.6+0.3 <11
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AHAJIN3 KOPOBBEI'O MOJIOKA HA COJAEPXKAHUE PAJJMOAKTUBHOI'O Cs*
T'AMMA-CIHEKTPOMETPUYECKHUM METO/IOM.

P.P. 3arunyaun, P.11. Ucaes, U.A. I'yceiinoBa
Hncmumym Paouayuonnwix Ilpoonem HAHA

HanGonee WMHTGHCHBHOE 3arps3HeHHe BHemHeidl cpemel CS™'  (mocie 3ampera
aTMOC(EPHBIX HCIBITAHUI SACPHOTO OpYXKHS), MPOM30ILIO0 B pe3ylbTare aBapud Ha
YepuoOsuibckoit ADC B 1986 rony. IlocnencTBuem 3Toi aBapuu ObLIO HAKOTUICHHE OOJIBIIIOTO
konmuecTBa CS-137 B atmocdepe, 4TO U SBHIOCH HCTOYHUKOM TJIOOATLHOTO BBIMAICHHS 3TOTO
M30TOIa HA TOBEPXHOCTh 3€MJIM, B TOM YHUCJIE U Ha TEPpUTOpHUI0 A3zepOaiimKkaHa.

Pammoaktusreii Cs™' mocie IIOCTYIUICHUsI B OKPY’KAIOIIYIO CPEy MOKET B TOW WU
WHOM Mepe 3arps3HSATh MUIIEBbIE MNPOAYKTHI, CTAHOBACH TaKUM O0pa3oM, HCTOYHUKOM
BHYTpeHHero obOmydenns. CS™', Jerko mOCTYNalOmMid B TNHIIEBbIC ILEMH, OONazaeT
CIIOCOOHOCTBHIO CBOOOJHO IMepeMeIaThcsi B OMOJIOTMUECKUX CHCTEMaX. JTOT MPOLEcC OOBIYHO
ormchIBaeTes Kak nepenoc Cs'® yepes mueBbie mer.

[Ipu paccMOTpeHHH CENbCKOXO3SMCTBEHHBIX >KMBOTHBIX KakK OJHOTO W3 3BEHBEB
3arps3HEHUs] PaIMOAKTUBHBIMU BEIIECTBAMU IMUIIEBHIX LIETICH CIIEAYeT MPU3HATh, YTO OCHOBHAS
OIIACHOCTb CBS3aHA C HAKOILICHHeM pamuoakTuBHOro CS™' B IOuBe, pacTeHMsX, IPOLYKTAX
YKUBOTHOBOJICTBA, MIOCTYNAIOIINX B KOHEYHOM CUETE B PAIIMOH YeIIOBEKa.

Llenblo JaHHONW paboThl SBHIOCH ONPEACICHHE PaXHOAKTHBHOTO CS™' B KOpOBbEM
MOJIOKE.

1) Momnoko u3 mectHoro cena. O0paser ObLT 3aKyIuieH B nocenke «CabyHun» B o0beme
30 TUTPOB M ITO MOJIOKO BBHIMTAPHBAIIOCH B TEUYCHUH AHS IO 00pa30BaHUs T'YCTONH KOHCUCTCHIIUU
(o 1 ). O6pa3oBaBmiasicsa Macca Obliia moMeleHa B cocyr Mapunesniu oobemom 1 11 u
pOaHAIN3UPOBAHA.

[Tocnenyromue oOpa3ipl MOJOKAa OBLIM 3aKYIUICEHBI B Mara3uHax M ObUIM U3MEPEHbI B
HaTUBHOHU (hopme.

2) «Pal Sudy» mosoko pousBoanMoe B A3epOaiiKaHe.

3) «Ha 3nopoBbe» - Poccus.

4) «CaBymKHH MPOAYKT» - benopyccus.

B KauecTBe PaIHOMETPHUYECKOil YCTAHOBKH MpPH M3MepeHHH CS™' B KOPOBBEM MOJOKE
UCIOJIb30BAJICS TOJIYIPOBOJHUKOBBIM TaMMa-CIEKTpOMETp C OJOKOM JETEeKTUPOBaHMS Ha
OCHOBE JIETEKTOpa M3 0c000 uucToro repmanus (mpou3BojicTtBo ¢(upmel «Canberray) B
CBUHIIOBOH 3amuTe.

Pesynbratel ObuTH cremyromue:

Ne npoos1 1 2 3 4
Bun MoJ10K0 U3 MECTHOI'0 «Pal sud» «Ha 310poBbe» «CaBylIKUH
NPOAYKTA cejaa NPOAYKT»
Oobem, B 30 1 1 1
JUTpax
Cs-137, 0,267 = 0,070 MDA=0.45 MDA=0.47 MDA=0.56
Bk / kr

YaenbHas akTUBHOCTH PaAMOAKTUBHOTO Cs™" B MosoKe 1 MOTOUHBIX MPOIYKTAX st
Azepbaiimxana coctasisier 148 Br/kr (i1). Bece uamepennsie 00pasiipl COOTBETCTBYIOT
YCTaHOBJICHHBIM HOpMaM paauaiiuonHoi 6e3zonacHocti (HPB-76) u mpuroans! s
MIPUMCHCHHS.

Jlureparypa.

1. Bacunenko O.U. Pagnanmonnas sxojorusd. —M.: Megununa, 2004.- 216.: w1,

2. Paccen P. PagnoakTUBHOCTG U muila yenoBeka. Aromusaat,1971,376 ctp.

3. CaHHTapHO-3IHIEMHAOJIOTHYECKUE TIPABHIIa 1 HOPMATHBEI.
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BIBi - HEYBOT NEFTCIXARMA SAHOSINDO CIRKLONMIS TORPAQLARIN
KiMYOVi ELEMENT TORKIBININ OYRONiLMOSi

*E.S.Cafarov, **E.9Q.Rzaquluyev , Abbasova D.R.

*AMEA-nin Radiasiya Problemlori Institutu, Baka s.
**Sumgqayit Déviat Universiteti, Sumqayit §.,

Son illor otraf miihitin agir metallarla ¢irklonmosinin naticolorinin dyronilmosino daha
cox diggot verilir. Bu prosesa Yaponiyanin Cd elementi ilo ¢irklonmis sonaye zonasi
yaxinliginda yasayan ohali arasinda kiitlovi xastolonmo halinin bas vermasi tokan verdi. Malum
oldu ki, bu hadisaya sobab adi ¢okilon elementin “girklonmis torpaq - orazido formalasan bitki”
gida zonciri iizro horokot edorok insan orqanizmins daxil olmasi olmusdur. Miioyyan edildi ki,
kadmiumun yiiksok toksiki xassoys malik olmasi onun bir ¢ox kiikiirdlii birlogsmalarls six slago
yarada bilmosidir. Belo ki, hiiceyroys daxil olan metal Sorbast SH-qruplar ilo qarsiliglt tesirdo
olmagla, bir ¢ox fermentlari inaktivlogdira bilir ki, bu da son naticads hiiceyra metabolizminin
pozulmalarina sabab olur.

Agir metallarin miitloq toksikiliyi hagqqinda toesavviir yanlisdir. Oksina, bu grupa aid olan
Cu, Zn, Mn, Fe vo s. kimi metallarin miisyyon miqdarda olmasi canlilarin hoyat foaliyyati {i¢iin
¢ox vacibdir.

Dediklorimizdon aydin olur ki, agir metallarla torpagin c¢irklonmoa soviyyasinin
Oyronilmosi miithiim ohomiyyat kosb edir.Bunu nozoro alaraq, Abseron yarimadasinin neftlo
cirklonmis orazilorinin kimyovi element torkibinin Oyronilmosini isdo moqsad olaraq gobul
edilmisdir. Todqgiqat obyekti olaraq, kimyovi element torkibino dair naticalori codvaldo
gostorilmis vo daha cox cirklonmo ilo xarakterizo olunan Bibi-Heybst neftcixarma orazisi
gotiirilmisdiir

Cadval
Bibi—-Heybat neftcixarma sahasi torpaqlarinin
kimyovi element tarkibi

Cadvalin tohlilindon aydin olur ki,

. .. . e Elementin migdari, mg/kq
todqiq olunan orazinin osas ¢irklondiricisi ) ) - - -
Ca elementidir. Bu aspektdon ikinci yerds S Rimyavi Nimunanin Nes|
- Bu asp y > | element ["B/HTT | B/HTT | B/HTT | BHTK
Fg, K elementlori 'da'yamr. P, Se, Sn, Cr, Co, Aol Ao2 No3 Nod
Ni, Cu vo As kimi elementlors iso ¢ox az P <LOD <LOD <LOD <LOD
. T s 75976 <LOD <LOD 21382
miqdarda tosadiif ed_lh_r. o TV ~Top ~lob —o03
Ca elementinin bu torpaglarda ¢ox K 10468 11664 11480 16794
miqdarda olmas1 xiisusi maraq dogurur. Ca 120177 130636 116034 35410
Bunun sobobi, yoqin ki, yiiksok soranliga L 1788 1842 1778 2833
lik Ab i 1 da Ca duzl Se <LOD <LOD <LOD <LOD
malik Abseron torpaglarinda Ca duzlarinin Rb ” 2 2 P
ustiinliik toskil etmoasidir. Belo moalum olur Ki, S 657 519 607 187
bu elementin “torpaq - bitki” zonciri ilizro Zr 87 118 114 83
. . o . . Mo 14 15 15 17
miqrasiya ?<u§us1yy9tler1n1n Oyranilmasi, onun Ag 29 =) = £g
hanst  bitki  torofindon daha ¢ox Cd 62 67 66 71
; ; ; 113 Sn <LOD <LOD <LOD <LOD
monimsanilmasi  vo hans1  bitki orqant o ~ToDn ~Top ~ToDn ~ToD
torofindon daha ¢ox toplanmast  kimi Mn 404 513 410 603
proseslorin oyronilmosi vo alinmig noticolorin Fe 19247 10688 15713 28263
q d liorati dbirlori Co <LOD <LOD <LOD <LOD
osasinda uygun aqromeliorativ tadbirlorin Ni <LoD <LoD <LoD <LoD
islonib hazirlanmas1 ¢ox vacibdir. Golocok Cu <LOD <LOD <LOD <LOD
tadqiqatlardaislorimizde bu istiqgamotds islor Zn 232 83 72 84
aparmag moaqsadomiivafiq hesab edirik. As <Lob <LOb 21 <Lob
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BUGDA DONININ RADIOPROTEKTOR PiQMENT MADDOLORI
Rzayev N.R.
AMEA-min Radiasiya Problemlori Institutu

Karotinoidlor liofil olduglart iiclin yaglarda holl olmus halda rast golinir. Bozi taxil
bitkilorinin donindon ekstraksiya edilmis sorbast lipidlords karotinin miqdar1 %-la: bugda 4,3 -
9,9, orta adad 6,1 ; govdarda 14,7 -27,6, orta adad 18,6. Bugdada asas karotinoidlor B-karotin,
liitenin; -5-6-epoksid; antraksantin, zeaksantin vo basqalaridir; ¢ovdarlarda iso B-karotin, liitenin,
liitenin-5,6-epoksid; taraksantin; polisislikopin B vo basqa karotinoidlor askar edilib. Covdar va
tritkale doni —ag, sari, yasil, boz- yasil, tiind-yasil, agig- yasil, bondvsoyi, gy vo s. ronglordo
olur. Covdarlarda 1000 donin ¢okisi gara rongli donlords ag donlors nisbaton 20-25% asagi olur.
Azorbaycanda ¢ovdarlarda (S.segetale) 1000 adod donin ¢okisi ag rongli donlordo orta hodd 34
gram, qara rongli donloro malik covdarlarda-28,6 qram, S.montanum noviindo 17,5 vo 15,3
gram olur. Karotinoidlor bugdanin noviindon asili olaraq doyisir. Bork bugdalarda sorbost
ksantofillorin miqdar1 yumsaq bugda endospermindokindon ¢ox olur.  Covdar doninin
karotinoidlori ¢ox az Oyronilib. Triticinae tribasina aid edilon cinslords spesifik karotinoidlor
askar edilmoyib.

Zeaksantin (C40 H5602)- lyiiteninin izomeridir vo o B-karotindon, kriptoksantin iso a-
karotindon yaranmisdir. Kriptoksantin zeaksantindon bir aded OH- qrupuna malik olmasi ilo
forqlonir. Lytitenin, zeaksantin va kriptoksantin A vitamini aktivliyino malikdirlor.

Flavonoidler iki qrupa: -cox oksidlogsmis flavonlara vo az okdilogmis -antosianlara ayrilir.
Oksidlosmo doracoesindon asilt olaraq bu maddslor bir qrupdan digerino kecir. Flavon vo
antosianlar sokorli madolorlo birlogsmis halda-qlikozidlor amola gatirirlor. Flavonlar 85%-li etil
spirti mohlulunda asanligla hall olurlar. Bugda doninds, ¢igoyin disicik vo erkokciklorinds
rongsiz pigmentlora- auronlara da rast golinir.Taxil bitkilorinde flavonoidlorin ziilal vo yag
tursular ilo miixtalif birlogsmolori mohsulu olan rongli maddslar flavoproteinlar, flavolipidler vo
s. rast galinir

Antosianlar an ¢ox bitkinin ciicartilorindo, tozcuqlarinda rast galinir vo suda asanliqla hall
olur. Bozon yaz dovriindo gar altindan ¢ixmus taxil bitkilorindo qirmizi-yasil ronglor iistiinliik
toskil edir. Buradan belo naticoyos golmok olar ki, antosianlar qis dovriinde qar altinda olan
bitkilordo fotosintez prossesindo istirak edir vo yazda intensiv giinos siialarindan xlorofilin
parcalanmasinin qarsisini alirlar. Onlarin miqdar (kiitlosi) bitkinin yetismo fazasindan asili
olaraq doyisilir.

Mielin pigmentinin ndvler arasi hibrid naslinde dyronilmasi gostorir ki, homin pigment
miixtolif genin nozarasti altinda olub, miqdarca sintezi xarici miihit soraitindon asilidir. Siinbiilciik
pulcugunda mielin pigmentinin komiyyat vo keyfiyyatco tozahiirii dord miixtolif allel genin
nozarati altindadir.

Melanoidinlar ziilal vo amin tursularin sokorli maddolorlo qarsiligl tosirindon omals golir.
Bu proses adi kondensasiya reaksiyasi deyil, ¢ox miiokkob oksidlosmo reduksiya reaksiyalaridir.
Don uzun miiddot saxlandigda, ¢orok mohsullar1 hazirlananda bozi amintursularin (xiisusilo,
tirozin amintursusunun) azalmasi noticosindo melanoidinlor omoalo golir. Melanoidinlorin amols
golmoasindo tokco amin tursulart deyil, polipeptidlor vo ziilallar da istirak edir. Melanoidinlor
miixtalif kimyavi torkibe malik olur. Bunlardan an ¢ox bugdalarin pulcuq ve doninds dioksifenil-
alaninin vo tirozin amin tursusunun ¢evrilmoalori naticosindo melanin omolo golir. Bu, oksidlogsmo
prossesi monofenol monooksidaza vo tirozinaza fermentlorinin tosiri ilo bas verir. Uzaq
hibridlosma noticosindo alinmis bitkilor yliksok doza y- stlialarla siialandirildigda F2 nosildo
hagalanmada qirmizi, bandvsayi, qara rongli siinbiile va qil¢iga malik bitkilor daha ¢ox meydana
cixir ki, bu da onlarin stiadan qoruyucu funksiyas: ilo olagolidir. Radioaktiv siialanmalar
karotinoidlorin vo flavonoidlarin ikiqat rabitoli molekullari torofinden udularaq neytrallagdirilir
vo xromosomlar1 mutasiyadan qoruyur.

Bugdanin tozcugunda karotin daha cox toplanir vo lipidlorla birlosmis halda olur. Bu
tozcuqlar1 giinos siiasinin tosirindon yanmaqdan, hava oksigeni ilo oksidlogsmokdon qoruyur,
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Tozcuq hiiceyralorinin bdliinmasi,clicormasi vo mayalanma prossesindo karotinlor miihiim rol
oynayir.

Tiind gdy rongli tozcugu olan bugdalarda karotinlo yanasi antosianlar da toplanir.
Antosianlar soyuq, riitubotli, dagliq oraziyo uygunlasmis olan bitkilordo daha cox rast
golinir.Karotinlor lipofil maddo oldugu {igiin, giinos sliasinin gdy-bondvsayi siialarini udur..
Bugdanin erkokciklorindon ekstraksiya olunmus karotinlor a-, B- vo y- karotinin izomerlor
qarisigindan ibaratdir. a-karotin tomizlonmis benzindo 478-477,5 nm; B-karotin 483,5;452,424
nm; vy-karotin 495, 462, 431 nm dalga uzunluguna uygundur.

Cigok pulcugu vo tozcuq kisasi saralmaga baslayanda ksantofillor omolo golir. Ksantofil
xlorofilin degenarasiya mohsuludur va torkibinds -H-C=0 va ya = C= O qrupu olan karotindir.

Azorbaycan orazisindo on cox ekoloji amillorin (giinos radiasiyasi, iqlim miixtalifliyi
(koskin isti vo soyuq, quraqliq vo riitubat), saquli zonalliq Nax¢ivan MR orazisindo digor
oraziloro nisboton daha cox  miisahido edilir. Burada omolo golon bugda ndv veo
novmiixtalifliklori basqa arazilordon koskin forqlonir. Bugdanin bir ¢ox novmiixtalifliklori tokco
Naxcivan MR orazisindo askar edilmisdir. Dagliq orazilordo ultrabondvsoyi  stlialarin
intensivliyinin artmasi bu orazids antosianli bitki névmiixtalifliyinin cox olmasina sabab olur.

Auronlar  kimyovi  qurulusuna goro  fenol tobiotlidirlor. Onlar  bugdani
mikroorqanizmlordon, hasoratlardan v giinos siialarinin tosirindon qoruyur.
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BUGDA DONININ RADIOPROTEKTOR XASSOLi VITAMINLOR
Rzayev N.R., Quliyev N.T.

AMEA-nin Radiasiya Problemlori Institutu;
AMN Sanitar Epidemioloji Naozarat Morkazi

Bugda doninin torkibindo radioprotektor xassoli bozi vitaminlorin oldugu miioyyon
edilmisdir. Bunlarin torkibindos doymamus ikiqat rabitslor oldugu ii¢iin bu vitaminlor(A, P, S, D,
E, B1, B2, K va s). radioprotektor xiisussiyyotino malik olur vo ya dugor yiiksokmolekullu
maddalarlos birlagerak bu prosesi hoyata kecirir.

Flavonoidlor-kimyoavi tobiotino gdéro fenollu birlosmo olub, sar1 rongdo olduglar {igiin
(flavus-sar1) adlandirilib. Onlar oksidlogsma-reduksiya prosesslorindo vo maddalar miibadilosinda
miihiim rol oynayirlar. Flavonoidlor bir-birindon oksidlogmis, reduksiya olunmus va torkibindoki
digor prostetik (olavo) qruplara goro forglonirlor. Flavonoidlorin dondo artmasi onun sakitlik
dovriine kegmosino sabob olur. Yeni yigilmis doni 0,2%-li peroksid mohlulunda 2-3 saat
saxladigda o, yenidon clicorir.

Flavonoidlor P vitamini aktivliyina malikdirlsr vo bunlardan rutin maddssi soyuqdasyma
vo silia xostoliklorindo dorman preparati kimi istifado edilir. Radioaktiv slialanmalar
karotinoidlorin vo flavonoidlorin ikiqat rabitoli molekullari torofindon udularaq neytrallagdirilir
va xromosomlart mutasiyadan qoruyur. Torkibinds flavonoidlor (antosianlar) ¢ox olan bitkilordo
xostalik vo mikroorqanizmlors davamliliq yiiksok olur. Bazi porinc formalarinda antosianlarin
coxlugu bu bitkilorin xostoliys davamli oldugunu siibut edir. Antosianlarla bitkilorin siikunot
dovrii kegirmasi arasinda da slaqo miioyyon edilmisdir.

Flavonoidlorin torkibinde fenol qrupunun olmasi bir ¢ox mikroorqanizmlora vo
hosoratlara &ldiiriicii tosir edir. intektisid vo pestisidlor igorisindo fenollu birlosmalor coxluq
toskil edir.

Riboflavin —sar1 roango malik, kimyavi torkibi C17H20N406 olub, B2 vitamini adlanir.
Taxil bitkilorinin donindo,tozcugunda vo pulcugunda rast golinir. Suda vo miixtalif spirtlords
yaxs1 holl olur. 372-269 vo 445 nm dalga uzunluqlu spektrlori adsorbsiya edir. iki molekul
hidrogenls birlogsmakls o, leykoflavine gevrilir.

Flavin igiga ¢ox hossasdir. On ciizi giinas slias1 tosrindon pargalanir. Flavin istiliya
davamli maddadir. Bugdanin riiseymindo vo koleoptildo(riiseym kisasinds) daha ¢ox riboflavin
toplanir. Riboflavin oksidlogma prosseinda istirak edon fermentlorin torkibina prostetik grup kimi
daxil olur.
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OTRAF MUHITIN AGIR METALLARLA CIRKLONMOSIND® MIKROYOSUNLAR
VASITOSILO BIOTESTLIOSDIRMO

S.R.Xudaverdiyeva, E.S.9liyev, M.A.Abdullayev, R.I.Xslilov
AMEA-min Radiasiya Problemlori Institutu

Son illor Azorbaycanda radioekoloji durumun nazarstdo saxlanmasi vo yaxsilagdirilmasi
lizro foaliyyat daha yiiksok soviyyodo hayata kegirilmokdodir. Bu sahods RPi-nin, miivafiq
foaliyyotin elmi osaslarinin vo miitoxassislorin hazirlanmasi, eloco do, bilavasito onun icrasinda
rolu ¢cox boyiikdiir.

Otraf miihitin agir metallarla ¢irklonmo soviyyoesinin vo bu ¢irklonmonin canli
orqanizmlor {iciin no dorocodo tohliikoli olmasinin  miioyyonlosdirilmosi  maqsadilo
mikroyosunlardan istifado olunmasi daha mogsodosuygundur. Ciinki bu mikroobyektlor su
miihitina daxil olan miixtalif antropogen cirklonmalorin spesifik vo cox hassas hadofi vo su
hovzalorinin asas produsentloridirlor.

Fotosintez miixtolif amillorin tosirine qarsi ¢ox hassas bir prosesdir. Bu prosesds miixtalif
tosirlordon bas veron doyisikliklor iso udulan Giinas enerjisinin qeyri-fotosintetik itkilorinin
gostoricisi olan fluoressensiyanin, xiisusilo do xlorofilin gecikmis fluoressensiyasinin (GF)
parametrlorindo 0ziinli gostorir. Fluoressensiya metodu fotosintetik membranlarda yerlogon
xlorofilin yosun hiiceyralarinin vaziyyatinin 6ziinomoxsus indikatoru olmasina asaslanir.

Toqdim olunan todqiqat isinds torafimizdon Chlamydomonas reinhardtii mikroyosununun
miixtolif miihitlordo (TRIS, TAPS) Fe, Ag vo Au ionlarmin tosiri altinda doyison vo gecikmis
fluoressensiya parametrlorinin doyismoa kinetikasi dyronilmigdir. Otaq temperaturunda aparilmis
tocriibslordo agkar olmusdur ki, TRIS miihitindo AgNO3 duzunun 10° M gatiligda mévcudlugu
mikroyosunun F,/Fn parametrini(doyison fluoressensiyanin nisbi ¢iximi) kontrola nozaron ~68
dofo azaldir. Oksino, TAPS miihitindo FeCls-in 2 miixtelif qatihgr (10°M ve 10*M) bu
parametrin kontrola nazoron ~2 dofo artmasina gotirir ki, bu da bu da fotosintezin elektron
naqliyyat zoncirinin intensiv isinin gostaricisidir. GF ila aparilan tocriibolor dediyimiz fikri tasdiq
edir. Qizil duzlar ils (AuCly) aparilan tocriibolords ilk saatlarda doyisiklik olmasa da, inkubasiya
miiddotinin artmas1 F,/F, parametrini azaldir. Umumiyyetla, biitin  duzlarla aparilan
tacriibalordo inkubasiya miiddetinin artmast miisahido olunan miivafiq effekti (artma vo ya
azalma) giiclondirmigdir. Ekspress metod kimi GF parametrlorinin istifadosi imkan verir ki, bir
cox amillorin haessas vo unikal obyekti olan Ch. Reinhardtii mikroyosunu vasitosilo
biomonitoring magsadils parametrlor sistemi yaradaq. Hal-hazirda radioaktiv ¢irklonmonin tasiri
ilo homin obyektds bas veron dayisikliklora gore ¢irklonmo doracesinin miioyyonlosdirilmasi
tizro ilkin 1slor davam etdirilir.
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ICP-MS DETERMINATION TRACE METALLS IN SOME DRINKING
WATER SOURCES OF AZERBAIJAN

M.M.Ahmadov, K.S.Safarova, F.Y.Humbatov and B.A.Suleymanov
Institute of Radiation Problems of NAN Azerbaijan

Drinking water plays an important role in the bodily intake of true element by human.
Even through some trace elements are essential to man, at elevated levels essential as well as non
essential element can cause morphological abnormalities: reduce growth increase mortality and
mutagenic effects [1-3]. The toxicity of metals is dependent on their solubility and this in turn
depends on pH and on the presence of different types of anions and other cations. Water
pollution has been a subject of active investigation for a long time. Interest in this has grown
because of the perceived hazardous effects of trace element. The major aim of the study was to
report on the assessment of the trace metals present in the drinking water sources earmarked for
this study.

Materials and methods

The samples have collected both by the special equipment "DURA BULL” intended for
these purposes and hand. After rinsing several times with river water of vessel of this
equipment, the samples have collected on 15-20 sm of a below of surface of water. A part of
samples (approximately 200 ml), after a filtration through membranous the filter pore size 0, 45
um acidified by the concentrated pure nitric acid up to 0,2 % (v/v) of test were stored at
temperature 4°C for definition of the dissolved metals. The dissolved metals were defined from
samples filtered through membranous the filter pore size 0, 45 um , without preliminary sample
preparation. All plastic-ware (sample bottles, pipette tips, filtration unit and flasks were soaked
in 10% v/v HNOS for 24 h and rinsed with ultra pure water before being used. Milli-Q ultra pure
water (resistivity 18.2 MQ cm, pH 5.5-6.5) was used throughout, and all laboratory operations.
In the laboratory by adding an appropriate volume of nitric acid the acid concentration of the
samples are adjusted to approximate at 1% (v/v) nitric acid solution. Multi-element calibration
working standards solutions were prepared by appropriate dilution of 10 mg /L multi-element
stock standard solution in 5% HNO3. An Agilent 7700x ICP-MS system was used to measure
each sample in helium mode, using standard Agilent-recommended auto tuning for robust tuning
conditions (around 1.0 % CeO/Ce). It is know the He mode is more effective method to remove
multiple polyatomic interferences in complex matrices. He mode is not only simpler and more
consistent in operation, but it also generates more reliable data for multielement analysis of
complex samples under a single set of operating conditions. Standard cell gas flow rates and
kinetic energy discrimination (KED) bias voltages were used in this mode.

Instrument parameters

RF Power: 1550 W S/C Temp: 2 degC
Plasma Gas flow: 15 L/min Discriminator: 4.5 mV
Carrier Gas: 1.05 L/min Pulse HV: 945V
Nebulizer Pump: 0.1 rps Analog HV: 1682 V
Smpl Depth: 8 mm He Gas flow: 5 mL/min

Results and discussion
The samples were analyzed for Na, K, Ca, Mg, B, Al, As, Cr, Ni, Se, Hg, Sb, Cu, Cd and
Pb. The levels of the elements in the water sample are given in table 1.
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Table 1.

i | ol | o | iy | YO | iy | vin | v
Na | mg/l | 213 5.2 39.4 39.8 98.4 5.2 98.4
K | mg/l | 2230 | 0.770 3.610 2.370 4.800 0.77 4.8
Ca | mg/l | 764 53.4 61.0 107.0 101.0 53.4 101
Mg | mg/l | 289 7.9 23.0 21.8 12.5 7.9 28.9
Al ug/l | 1.010 | 0.792 29.510 0.459 4.110 0.459 | 29.51
As ug/l | 0.348 | 0.217 0.228 0.914 1.468 0.217 | 1.468
Cr | ug/l | 0612 | 0.216 0.077 0.326 0.043 0.077 | 0.612
Ni ug/l | 0.043 | 0.299 0.726 0.377 1.495 0.043 | 1.495
Se | ug/l | 1.142 | 0547 1.501 1.55 0.961 0.547 | 1.55
Hg | ugll <0.2 <0.2 <0.2 <0.2 <0.2
Sb | ug/t | 0025 | 0.021 0.199 0.109 0.349 0.021 | 0.349
Cu ug/l | 0.035 | 0.151 0.422 0.740 1.528 0.035 | 1.528
Cd ug/l <0.01 <0.01 <0.01 <0.01 <0.01
Pb ug/l | 0.012 | 0.012 <0.01 <0.01 0.014 0.012 | 0.014
B ug/Il 261 135.7 305 135.7 305

A comparison  of this study with maximum acceptable concentration (MAC) for
drinking water from other countries is shown in table 2.

Table 2.
Unit Present MAC for | MAC _for MAC for | EU directive WHO
study Norwest | Canadian Ireland MAC MAC
Na mg/I 5.2-98.4 200 <200 150 200
K mg/I 0.77-4.8 12
Ca mg/l 53.4-101 200
Mg mg/I 7.9-28.9 50
Al ug/I 0.46-29.5 100 200
As ug/l 0.22-1.47 25 25 10 10 10
Cr ug/l 0.077-0.612 50 50 50 50 50
Ni ug/I 0.043-1.5 50 20 20
Se ug/l 0.547-1.55 10 10 10 10 10
Hg ug/l <0.2 1.0 1 1 1 1
Sh ug/l 0.021-0.349 6.0 10 5 5
Cu ug/l 0.035-1.528 1000 500 2000 2000
Cd ug/l <0.01 5.0 5.0 5.0 5.0 3
Pb ug/l 0.012-0.014 10 10 50 10 10
B ug/I 136-305 5000 2000 1000 500

Observation concentration ranges cover between one and to orders of magnitude and of
all elements content exception Mg, Al and Cr in water of Vileschay river greater than other
drinking water sources. As shown in table 2 in all samples, the mean level all elements were
below the EU and WHO limits for MAC in drinking water. This study has shown that the entire
water sample meets the EU and WHO limits for both major and trace metals. It means that water
not polluted. However, regular monitoring should be ensured by the authorities concerned.
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GUNOS KOLLEKTORLARININ SUAQOBULEDICi SOTHLORINDO SELEKTIV
ORTUKLORIN ISTIFADSIONIN GUNOS RADIASIYASININ UDULMASINA VO
QURGUNUN UMUMI F.i.0.-NA TOSIRI MEXANIZMININ ARASDIRILMASI

0O.M.Salamov, F.9. Salmanova
AMEA Radiasiya Problemlari Institutu

Hazirki isdo yasti1 giinos kolletorlarinda (YGK) vo vakuumlagdirilmis boru sokilli giinos
kollektorlarinda (BSGK) stiagobuledici sothlorin (absorber) selektiv ortiiklo ortiilmosinin giinos
radiasiyasinin udulma, oks olunma vo slialanma prosesloring vo qurgunun timumi f.i.9.-na tesiri
mexanizmlari, homg¢inin selektiv ortiiklordon istifadonin iqtisadi somaraliliyindon bohs olunur.

Balli oldugu kimi gilinos enerjisini qabul etmays vo onu termodinamik yolla ¢evirmaya
xidmot edon giinos qurgularinda {i¢ osas parametr nozora alinir: istilikdasiyicinin temperaturu;
diison suanin enerjisi vo radiasiyanin konsentrasiya doracasi; siiaqobuledici sothin selektivliyi.
Lakin YGK ii¢iin radiasiyanin konsentrasiya daracasi bir elo shomiyyat kosb etmir. Aparilan
olavo todqgigatlara asason mioyyon edilmisdir ki, glinos kollektorlarinin (GK) is rejimloring vo
f.i.a.-na otraf miihitin vo soyuq suyun temperaturlar1 da shomiyyatli doracado tosir gostorirlor.
Lakin YGK vo BSGK-na osaslanan heliotexniki qurgularin f.i.a.-n1 vo isinin samaraliliyini
artirmaq ticlin onlarin giris parametrlorinin (GK-nin moxsusi parametrlorinin) diizgiin se¢ilmaosi
miistosna ohomiyyat kosb edir. Bu baximdan an baslicasi ilkin enerji ¢eviricisi olan YGK-da vo
BSGK-da optimal optik parametrlors malik «ideal» siiagobuledici sothlordon istifado edilmasi
lazim golir. Nozari olaraq ancaq miitloq qara cisim ideal istilik enerjisi siialandiricist sayilsa da,
aslinda bu ciir cisim tobistdo yoxdur vo oksor qara rongli cisimlor no qoadar enerji udsalar els o
qodor do siialandirirlar (~90-95%). Ideal satha miimkiin qoder yaxin olan soth o sothdir ki, o qisa
dalgal1 is1q stialarini oks etdirmosin vo onlarin maksimal udulmasina imkan versin, uzundalgal
stialar1 iso tam sokildo oks etdirsin (stialandirmasin). Belo xiisusiyyotlora malik soth selektiv soth
adlanir. Selektiv sothin somarsliliyi onun giinas enerjisini inteqral udma omsali (o ), uzun dalgali
istilik radiasiyasini nisbi siialandirma gqabiliyyati (&), basqa sozlo qaraliq deracesi vo aleg
nisbati ilo miloyyon edilir. Selektiv sothin radiasiya balans1 asagidaki tonlikdon miioyyen edilir:

Ap:aCH{l_f.M},
o CH
Harada AP-faydali giic; H- diison giinos siialar1 selinin sixligi; T,
temperaturu; o- Stefan-Bolsman sabiti; C- konsentrasiya doracasi.

Ogor Yer sothino ¢atan gilinog slialarinin spektrinds qisadalgali goriinen siia ilo uzun dalgali
mfraqirmizi siia oblastlarinin sorhaddindoki dalga uzunlugunu As ilo isars etsok, vo o -nin As-
don soldaki giymatini A, sagdaki qiymatini iso E ilo isars etsok, onda a/e =~ A/ E nisbatini
selektivliyin optimal sorti kimi qgobul etmok olar.

Hazirda YGK vo BSGK-da ¢ox novda selektiv ortiiklordon istifads edilir. Cadvalds bu ciir
selektiv oOrtliklorin bazilorinin optik xarakteristikalar1 verilmisdir. Cadvaldon gorsondiyi kimi
daha yaxs1 optik xarakteristikalara malik olan selektiv ortiikklor donuq (nahamar) vo cilalanmis
nikelin tizorino ¢okilmis qara xromdan ibarat ortiiklor vo sirf qara nikeldir. Qara xromdan ibarot
oOrtiiyiin ¢okilmasinin bir neco tisulu vardir ki, onlardan da on optimal1 elektrolitik tisuldur. Oksor
hallarda bu maqgsadle xrom tursusunun mohlullarinin elektrolizindan istifads olunur vo bu zaman
homin mohlullara ftorlu aktivlesdiricilor slave edilir, hansilarin ki. konsentrasiyasini doyismoklo
va elektroliz {iglin xiisusi sorait yaratmaqla boz rongdon baslamis zil qara rongs qodar qaraligi
olan xrom tabagalorinin alinmast miimkiindiir. Elektroliz ii¢lin xiisusi sorait dedikds ilk ndvbado
elektroliz coroyaninin sixligi, elektrodlarin olgiilori vo konstruktiv quruluslari, homginin anodla
katod 16vhalarinin qarsiliqlt olaraq biri-birina nozeron tutduqlari handssi vaziyyst vo s. nozords
tutulur. Xromlama prosesi aparilan zaman elo etmok lazimdir ki, arzuolunmayan katod-rama vo
anod-rama proseslori getmosin vo Ortlyiin qalinligi biitin soth boyu eyni sixliqda vo eyni
qalinligda alinsin.

- otraf miihitin ekvivalent
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Hal-hazirda istifads olunan bozi selektiv ortiiklorin optik xarakteristikalari

e Udma Qaraliq Udma qabiliyyatinin qarahq
Ortiiyiin novi qabiliyyati, a daracasi, & daracasina nisbati, a/ &
Sinklasdirilmis domirin iizarina 0.89 012 7,42
¢okilmis qara nikel ' '
Uzarina NaOH va NaClO, tabaqasi 087 013 6,69
¢cokilmis mis ' '
Donugq nikelin iizorina ¢okdiiriilmiis 0,023 0,085 10,86
gara xrom
Cilalanms nikelin iizarino 0.868 0088 9,86
¢okdiiriilmiis qara xrom ' '
Qara nikel 0,867-0,867 | 0,066-0,109 7,95-13,29
Qara rangli boya “Nextel” 0,967 0,967 1

Bizim istirakimizla elektroliz yolu ilo qara xrom Ortiiyiin alinmas1 ti¢lin sinaqlar kecirilmis
va bu zaman elektrolit kimi xrom anhidridindsn (CrO3), ftorlu birlosmslordon (KF, NaF), domirli
birlosmolordon (Fey(Cr,04)3-5H,0) vo natrium nitratdan (NaNOgs) ibarat torkibdon istifado
olunmusdur. Sinaq zamani coroyanin sixligr 100-400 mA/sm? intervalinda doyisdirilmisdir.
Alman ortiik tobagasinin optik xassalorini dyronarkeon balli olmusdur ki, corayanin sixliginin J =
200+250mA/sm? va ¢okdiiriilmo miiddotinin t=30+45 san gotiiriilmoasi daha moagsadouygundur.
Optik xassolori miioyyon edorkon ®M-85 tipli fotomtrdon (giinas spektrinds spektral vo inteqral
oksetdirma qabiliyyatini 6l¢gmok iiclin) vo TUC tipli termoradiometrdon (otaq temperaturunda
inteqral siialandirma qabiliyyatini 6lgmok {igiin) istifado olunmusdur. Miioyyen edilmisdir ki,
galinlig1 0,12+0,2 mkm olduqgda alinan xrom ortiik giinosin siialanma spektrinds maksimal udma
qabiliyystino malik olmagqla yanasi spektrin infraqirmizi oblastina qarsi tam soffafdir ki, bu da
tadqiq olunan niimunads € -un giymatinin ¢ox ciizi, a/& nisbatinin daha boyiik, selektivliyin isa
yiiksok dodacads oldugunu gostarir.

BSGK-r1 GK-nin daha tokminlogdirilmis noviidiir. Bu tip kollektorlar diametri 100mm
olan galin divarli sliso borunun igorisinds yerlosdirilmis ¢ixintilara (qabirgalara) malik ayri-ayri
borucuqglardan ibaratdir. Bu zaman istilik izolyasiya toboaqosi rolunu siliso borunun igarisindo
yaradilan vakuum oynayir, hansi ki, adoton 1010 tortibindo olur. Bu kollektorlar YGK ilo
miigayisada daha somaorslidirlar, lakin baha basa goalirlor. BSGK-da selektiv ortiiklorden istifads
olunmas1 homin kollektorlar vasitasilo hotta saxtali qis gilinlerindo do 60°+70°C temperaturunda
gaynar su almaga imkan verir vo onlarin donaraq siradan ¢ixmagq tohliikosi yoxdur.

Sokildo miiqayise tigiin miixtalif nov GK-nin f.i.o.-nin kollektorun ¢ixisindaki vo otraf
miihitdoki temperaturlar forqinden asililiq grafiki tasvir olunmusdur.
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ATMOSFER HAVASINDAKI CIRKLONDIRICILORIN VO RADIASIYANIN
BITKILORIN MORFOLOJI QURULUSUNA TOSIRI.

A.P.Zamanova
AMEA-min Radiasiya Problemlori Institutu

Atmosfer havasinin vo torpaqlarmin ¢irklonmasi hiss edilocok doracodos nogliyyat vasitosi
ilo olur. Qaz vasitosi ilo hava ¢irklonmolori 30m mosafods, bozon 50m yoldan konarda da hiss
edilir.

Az holl olunan cirklondiricilorin miqdar1 ayda 4-lo - 40 g/m® arasi doyisir. Onlarm
arasinda Mn, Zn, Sn, Cu, Pb, Cd, Co, Ni vo s. var. Hava ¢irklondiricilori vasitasi ilo otrafa daha
intensiv materiallardan Cu, Pb, Co, Fe, Zn yayilir.

Atom eneji miiossisolori havaya daha tohliikoli olan agir metallarin radionuklidlori olan
>ICr, **Mn, *°Fe, *°Fe, **Co, ®Co, *zn, *V, 'V, *zn, Mo, '*Ru, 1%Ru atir.

Bu agir metallar 6z kimyovi qurulusuna goro o qodor do tohliiko yaratmirlar noinki
radioaktivliyina gora. Atmosfer havasina, suya, torpaga daxil olan az aktivliyini itirmir, illor
boyu torpaqda qalaraq radioaktiv fon soviyyosini hiss edilocok doracods artiraraq, siialanma
saviyyesini do artirmis olur.

Atmosfer havasindaki zororli qazlarin tosirine moruz qalmis bitkilorin hayat foaliyyati
pozulur. ilk ndvbads bitkilorin strukturlarmin zadslonmolori fizioloji — biokimyavi marhalolords
omalo golir, sonra ultrastruktur vo hiiceyra soviyyasinds yayilir vo bundan sonra gbzo garpir.
Belo olamotlor yarpaq toxumalarinin xlorozlari vo nekrozlari, yarpaqlarin tokiilmosi, boy
artiminin zoiflomosi miisahide olunur. Havada radiasiyanin va zoharli inqridientlorin az miqdarda
belo olmasi bitkilora monfi tosir edir. Belsliklo, bitkilor indikator funksiyasi yerina yetirirlor. Son
vaxtlar bitkilordon texnogen tosir dorocosi haqqinda molumat almaq fligiin test-sistemlorinin
axtarisinda istifads edilir. Analizlorin naticosinda fizioloji aktiv birlogmolorin torkibi dyronilir ki,
mosalon antosian pigmentlori bitkilordo stress soraito cavab kimi toplanilir. Askorbin tursusu
hiiceyro immunitetindo istirak edir va bitkilorin olverissiz soraito davamliligini artirir.

1. I0.B.AnekceeB. TspKedble MeTalibl B MoYBax U pacTeHusax. Jlenunrpag. BO.
«Arponpomuznat»1987.

2. TocynapctBennbliii komurer CCCP no ruapomereoposoruv U KOHTPOJIO MPUPOAHON
cpenbl. Jlenunrpan. I'mapomer. 1982r. Tpyasl opaeHa TPyAOBOrO KPaCHOTO 3HAMEHHBI
ryaBHOW reogusnyeckoil oocepBaropun um. B.M.BoeiikoBa. atmochepHas nuddusus u
3arpsizHeHue Bo3ayxa. Ctp.68-71.

3. P.M.AGGacoB. VY.M.AramupoB. ®.M.MamenoB. A.M.CagpixoB. «MapaakaHCKuii
neHapapuit». U3narensctBo «nm» - 1978. baky.
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XOZOR DONIZININ CONUB - QORB 9RAZISINDO *'Cs vo *Sr
RADIONUKLIDLORININ TODQIiQI

Sh. Qurbanpur, S.R. Haciyeva, O.F. Ominbayov
Baki Déviat Universiteti

Giiclonon antropogen tosir soraitindo ononovi tisullarla (yeriistii stasionar todqiqatlar,
tematik xaritoalma vo s.) tobii miihito nozarat miiassir tolabata cavab vermir. Ilkin olaraq bu amil
Ozilinii biosferin miirokkobliyindo, onun dinamikasinda,transformasiyaya moruz qalmls
ekosistemlorin bdyiik orazilori ohato etmosindo vo nohayet, ekotexniki sistemlorin meydana
c¢ixmasinda Ozlinii gostorir.Bu baximdan tobioto nozarotin effektivliyini yiiksoltmok, biosfers
xarici tosirlorin intensivliyinin artmasi soraitinde ononavi iisullara alternativ olaraq monitoring
konsepsiyasi genis todbiq olunmaga baslandi.Monitoring mothumu «BMT-nin otraf miihit tizro
katibliyi (SCORE) torofindon 1970-ci illordo formalasdirilib. Monitoringin osas moqsadi
irolicodon hazirlanmis programlar osasinda miioyyon edilmis mogsodlor namino otraf miihit
elementlorinin zaman vo mokan doyismolorini miisahido edon tokrar olunan nazarst sistemidir.
Monitoringin obyekti ekoloji sistemlordir. Miixtalif ekoloji sistemlar bir-biri ilo qirllmaz
qarsiligh slagade oldugu ii¢iin har-hansi bir ekoloji sistemds zaman vo mokan ¢argivasindo bag
veron doyisiklor digor ekoloji sistemlordo 6z tosirini gostorir. Ona goro do oldo olunan
informasiyanin bu va diger ekoloji sistemlora tosir mexanizmini tam aydinlasdirmaq moagsadi ilo
monitoring toskil olunarkon fiziki-kimyavi parametrlorin naticalori kompleks sokildo hoyata
kecirilmoalidir.

Belo monitoringlordon otraf miihid obyeklorindo( hava,tobii sularda,torpaqda,qida
mohsullarinda vo s.) tobii vo texnogen radionuklidlorin toyini miithiim ohomiyyat kosb edir. Bu
todgigatlar ilk névbado insan saglamligina radioaktiv tosirin qiymatlondirilmosi noqteyi-
nazarindon vacibdir. Digar torafdon, otraf miihid obyektlorinds radionuklidlorin paylanmalarinin
todqiqi bosferds bas veron proseslorin dyronilmasinds giymatli informasiya monbayi ola bilar.
Radioloji metodlar su vo hava kiitlolorinin yerdoyismolorinda, aerozollarin yasama vaxtinin
toyinindo, geoloji vo arxeoloji  obyektlorin tarixlorinin Oyronilmosinds, tibds, neft vo qaz
yataglarinin axtarig-kosfiyyat islorindo vo s. istifado olunur. Bununla olagodar, radioaktiv
maddalorle bir ¢ox insanlarin amali faaliyyatindo tamaslarin say1 artir. Odur ki, otraf miihit
obyeklorindo niimunalorin gotiiriilmasi, radioaktivliyin toyini, radionuklidlorin ayrilmasi vo
qatilagdirilmasi, toyinat metodikalarinin tokminlosdirilmasi vo radionuklidlorin identifikasiyasi
miithiim ohomiyyat kasb edir.

Yerino yetirilmis tadqiqat ¢orkivasinds Xozar donizinin conub-qorb orazisindon gotiiriilmiis
niimunalarin radioloji 6lgmalari aparilmisdir. Bu maqsadle “Bahar” yatagi vo “Bulla-doniz”
saholorindon su vo dib c¢okiintiilori gotiiriilmiisdiir. Tobii vo antropogen tobiotli aktiv
radionuklidlorin qatliglarinin laboratoriya soraitinds analizi aparilmigdir.

Xozor donizinin gapali xarakterli olmasi, orada maddslorin ,0 ciimlodon radionuklidlorin
akkumilatsiyas1 digor donizlore vo diinya okeanlara nisbaton forglidir. Bu sobabdon, Xozor
donizi ke¢misdo vo hal-hazirda bir sira milli vo beynolxalq todqiqat proqramlarinin obyekti
olmusdur vo olaraq galir. Radionuklidlorin Xozor donizinin sularinda vo dib ¢okiintiilorindo
miqdarlarinin tayini niive silahlarinin intensiv smaqlarimin aparildigi zamani halo 1961-ci ilds
kegmis Sovet Ittifaginda aparilmisdir. Sonralar 1995-96-ci illordo do Xozor donizinin sularinda
otraf miihitin radionuklidlorlo ¢irklonmasinin giymaotlondirilmasi mogsadi ilo radioaktivliyin
tayini yering yetirilmigdir.

2005-2008-ci illordo Xozor donizinin Azorbaycan sektorunun bozi orazilorinds radioloji
dlgmolor yerino yetirilmisdir. Ilkin 6lgmolor gostordi ki, Kiir-Araz hévzosindon gotiiriilmiis
icmali su va su bitkilorindon ektraksiya olunmus niimiinolordo antropogen tobiatli
radionuklidlerin soviyyslorinin asaqi olmasit miisahide olunur vo belolikls, bu obyektlords
radioloji fonu kifayst godor gonastboxs hesab etmok olar.

Xazar danizinin sularinda antropogen tobiatli radionuklidlorin miqdarlarina aid ilk naticolor
Bakulov vo Sumigev torofindon 1998-ci ildo molumat verilmisdir. Moruzodo 1963-1993-cii

138



illordo aparilmis monitoringin noticolori tosvir olunmugdur. Homin molumatlara géro Xozor
donizinin markozi vo conub hissslorindo *°Sr-un miqdar1 24-55 Bk/ m? intervalinda, 1993-cii ildo
iso bu gostorici azalib 10-11 Bk/m?® olmusdur.

Xozorin conub-qarb arazisindo antropogen tobiatli radionuklidlorin saquli paylanmalari
umuman, avvalar aparilmis 6lcmoalarls (1995-1996-c1 illor) eynidir. Bu gostaricilor eyni zamanda
diinya okeninin bazi sahalorindoki gdstaricilora do yaxindir:

- su tobagosinin 0 - 200 m. hissasindo **’Cs izotopunun miqdari derinlikden asili
olaraq doyigmir;
- Sr izotopunun miqdari iso su tobagasinin dorinliyi artdiqca, azalir.

Oldo olunmus tocriibi naticalor eyni zamanda gostorir ki, B37Cs vo 28y antropogen tobiatli

radionuklidler paylanma omsallarina uygun olaraq, boyiik hissasi hall olmus soklindadir.
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BUJOBOM COCTAB HACEKOMBIX B HE®TE3ATPS3HEHHBIX YYACTKAX
AIIIIEPOHA

Iyceiin-3axe I'.A., MamenoBa T.I'., ArakummeBa A.M., 'ag:xkueBa C.A.

HUncmumym 3oon0euu HAH Azepoatioscana

OcHoBHass ~ 00sacTh  ANIIEPOHCKOTO  IMOJYOCTPOBAa  MOJYMYCTBHIHS-TIOJTHOCTHIO
ypOaHU3aIMOHHAST TEPPUTOPHS, TJIE B Pe3yIbTaTe aHTPOIIOTCHHOTO BO3JICHCTBUS, B YaCTHOCTH
I00BIYM U TIepepaboTKu HePTH OOJIBIIKE IUIONIAINA KOTJA-TO TUIOJOPOJHBIX IMOYB IMPHUIILIA B
HEroJIHOCTh. B pe3ynprare  00pa3oBalMCh  JOKAIbHO-3arpSA3HEHHBIC  y4YacTKH, TJie
He(pTeMpOAYKTHl BNHUTAINCH B TOYBY Ha riyomHe mo 1 M um Oojee, TUIOJOPOIHBIA CIIOH
MOJIHOCTBIO HCHOpYEH. 3JeCh HE pacTeT PACTUTEIbHOCTh W HET JKUBOTHBIX, paguaius
npesbiaeT HopMmy B 150-200 pas.

Lenpro HammMX MccaeAOBaHUM SIBIISUIOCH M3YYEHUE BHUJIOBOI'O COCTaBa KIIOIMOB, JKYKOB,
0abouek, MYSTMHBIX B ATHX JOKAIbHO-3arPsS3HEHHBIX ydacTKaxX AIIIEpOHa, UX MIIEBBIX CBs3el
U CTENEHU BCTPEYAEMOCTH.

boun coBepilieHBl SKCIETUIIMOHHBIE TOE3IKH B cleAyromue ydacTku: Kapamarckuid,
[Tpumopckuii, bubu-I'eiibarckmii, Cypaxanunckuii, CaOynumnckuii HI'JIY, Pamanwmnckwmii
WOIOBBLIN 3aBO/I.

OTH y4aCTKH TOJICTICHBI TI0 TPEM TpajallisiM aHTPOTIOTEHHON Harpy3KH:

1. Cnabasi cTerneHb Harpy3KH-30HbBI OTHOCHUTEIBHO YUCThIE (KOHTPOJIbHBIE YYaCTKU Ha
bannosckom necy, borannueckuit can HAH A3zep0., 'o0ycTaHckuil 3a110BeIHUK);

2. CpenHss CTeNEHb HArpy3KH-MECTa YMEPEHHOTO XO3SIICTBEHHOI'O HCIIOJIb30BAHUS
(KOHTPOJILHBIC YYACTKH: NpHUycaJeOHbIe YIacTKH B cenax HoBxaHbl, BUIBISIX U T. 1., Y9aCTKH
KOPMOBBIX U OBoOIIe-0axueBbIX KynbTyp MH-Ta oBomeBocTBa B noc. [Iupiiarn);

3. CunpHasi CTeNEHb HArpy3KU-HETOCPEACTBEHHO TMPUWIETAIONINE K JIOKAJIBHO-
3arpsi3HEHHBIM ydacTkam (Tepputopust bakunckoro iomooro 3aBoga. HI'/IY Kapanparckoro,
bubu-I'eitbarckoro, bunaragunckoro, CypaxaHuackoro, CaOyHYMHCKOTO p-HOB, BOJOEMBI C
MJIACTOBBIMH BOJIAMH).

[To pe3ynbraraM SKOJOTMYECKOTO MOHUTOPHUHTA MO HA3€MHOW T'pyIine 0eCrO3BOHOYHBIX
BBISIBJICHO: KJIOMBI-22 BUAA, KyKku-10 BUI0B, 0a00YKU-8 BUIOB, MUETHHBIC-25 BUAOB; BHISBICHBI
MIUIIEBHIE CBS3U M CTETIEHh BCTPEUYAEMOCTH.

BrisiBeHBI HEKOTOPBIE BUIBI-OMOUHIUKATOPHI muenunbie: JKomierec cumuiuc, [litnaeyc
Bapueratec, AHapeHa (QuaBunec. BrpigBieHHE TakuxX BHIOB JaCT BO3MOXXHOCTH 3apaHee
OTpefeNuTh BO37AcHcTBUE (OHOBOM pajguali Ha JaHHYI0 OJKOCHCTEMY U TIPOBECTH
OYHUCTUTEINbHBIE, PEKYTbTUBAIIMOHHBIEC PAOOTHI.

Ha ocnHoBanum coOpanHOro (ayHucTuueckoro marepuayiia B Tabmuie 1 npuBoguTcs
BHJIOBOM COCTAaB BBIILICYKAa3aHHBIX HACEKOMBIX, MUILIEBbIE CBSI3U U CTENIEHb BCTPEYAEMOCTH.

Tabmuma 1.BumoBoit cocraB, THUINEBBIE CBSI3M, CTENEHb BCTPEYAEMOCTH HACEKOMBIX B
He(Te3arpss3HEHHBIX Y4acTKaxX AMIIepoHa

HazBanwue cemeiicTs IIumnieBrle cBs3U CrerneHn
BCTPEYAEMOCTH
Ortpsan  Illemunrepa-Kiaomnbl

Cem. Xopewumae-5 Bu0B LIUTIOBHUK, KJIEBED, JIFOLIEPHA, CaJITHKOBBIE, OOBIYHBIC
CeMm. Pmionamumae-5 sumga MMOJIBIHD, THICSTYCIIMCTHUK, JUKHE 3JITaKH OOBIYHBIE
Cem. Cxyremnapupmae-2 Buaa 3J1aKH, 3epHOBBIE KYJIBTYPHI OOBIYHBIE
Cewm. Jlildaeumaae-2 Buma TaMapyKC, COISTHKU 0OBIYHEIE
Cewm. Ilenraromumae-2 Buga JIpEBECHBIE PACTEHUS], MapEBbIe OOBIYHBIE
Cem. Mupunae-3 Buga TaMapuKC OOBIYHBIE
Cem. Habupae-2 Buna TaMapuKC penkue

CeM. PenyBumnpae-1 sun TaMapUKC peaxui
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Otpsan  Koneonrepa-xyku
Cem. Cxapabaeumae-10 BugoB TJI0JI0BBIE, BAHOTPAJ], HHYKUP, TOTIONb, OOSIPBIIIHUK, | CPEIHM HUX PEIKHE,
TPaBSHUCTHIC PACTCHUS OOBIYHBIC U
MacCOBBIC BUJIBL.

Orpsa Jlenuponrepa-6a004Kkn

CeMm. Deomerpumae-5 BHIOB Iy0, BS3b, SICCHD, OOSPHIITHIK, UBA, KIIEBED, CpeIu HUX peIKue,
TPaBSHUCTHIC PACTCHUS OOBIYHEIE U
MacCOBBIE BHIBI.
CeMm. Apxkrumaac-3 Buaa MaJyiouaii, He3a0yIKa, MOX H IUIOJIOBBIC CpeIi HUX PeIKue,

OOBIYHBIE U
MAacCOBBIE BUJIbI

Otpsan IliiMenonrepa
HanceMm. Anoupea-mmyearHEBIC

Cem. Anapenunae-16 BugoB WBa, TAMApUKC, CJIMBA, MIUH/AJb, 000OBEIC, OOBIYHBIE
TPaBSHUCTBIE PACTEHUS
Cem. Xomretnaae-9 BUIOB IIIICHA, THICSYETNCTHUK, BACHUJICK, JIIOIIEPHA, KIeBep, | OOBIYHBIC

yeOpell, TaMapuKe

B pe3yjibTaTe HAIIUX I/ICCJ'IG,I[OBaHI/Iﬁ B HC(i)TC?»anSISHeHHLIX y4qacCTKax AnmepOHa
BBISBIICHO 65 BUJ0B HACCKOMBIX, OTHOCAIIUXCA K 4 oTpaaam.
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GUNOS RADIASIYASINDAN ISTIFADO ETMOIKLO KATALIZATOR ISTIRAKI ILO
BIOKUTLODON YANAR QAZLARIN ALINMASININ TOoDQIQI

S.C.Sahbazov, R.M.Mustafayeva, T.O.Mahmudova
AMEA Radiasiya Problemlori Institutu

Mogqalods glinos radiasiyasi vasitasi ilo biokiitlodon yanar qazlarin alinmasi prosesini
intensivlogsdirmok vo somoroliliyini artirmaq ticlin miixtolif nov katalizatorlardan istifado
edilmasi nozordon kecirilir. Belo ki, energetik qurguda biokiitlodon domir-su buxari isulu ils
oksidlogsmo-reduksiya prosesi naticasindo yiiksok faizli, tomiz hidrogen gazi almaq miimkiindiir.
Bu mogsadls yiiksok potensialli glinos energetik qurgusu islonib hazirlanmigdir. Eksperimentlor
tobii soraitdo yiiksok temperaturda (t=600-800°C) Jo=650-800 Vt/m® giinog radiasiyasi
intervalinda aparilmisdir.

Almmmis gqaz komponentlorinin torkibi (Hp, CO, CH,;) xromatoqrafik tisulla toyin
edilmis, temperaturdan asili olaraq qaz ¢iximi miisyyon edilmisdir.

Konsentrator olaraq diametri 1,5 m olan paraboloid tipli giizgii gotiiriilmiisdiir. Qurgu
miixtalif karbohidrogenli tullantilardan (komiir, neft, biokiitls vo s.) yanar gazlarin alinmasi tigiin
nazords tutulmus va bir ¢ox termokimyavi proseslor aparilmigdir [1, 2] . Qurgunun blok-sxemi
sokildo verilmisdir.

N Buxarlandirict
dzarat vo
i t] lok
idaractma bloku Dozalasdirilmisg
I oksidlasdiricinin |
Konsentrator verilmasi Dozator
I
T Helioreaktor
Giinos isloyicisi Potensiometr
sistemi I termociit
Soyuducu I

Optuk pirometr

Maye

mohsullarin

yi1gim qabi
I

Tamizlayici
Kompressor I

Quruducu Qaz
I hesablayicist

Qazin I

saxlanilmasi Qazometr

ticiin qab

Sakil. H, va CO gazlarimi almaq tigiin helioqurgunun blok-sxemi

BK-nin qazlagsma prosesi asagidaki reaksiyalarla gedir.
C+H,0 @ CO+H;

C+H-0 4_—> CO, + H»

C+C0O, € 2CO

C+2H, 4_! CH,4

Domir-su buxari ilo gedon reaksiyalar

Oksidlosma prosesi:

FetH,O «=FeO +H,

2FeO+H,0 4_—> Fe,O3 + H»
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Reduksiya prosesi:

Fe,03+CO < 2FeO + CO,

FeO+CO & Fe+ CO,

Metanin yiiksok temperaturda par¢alanma reaksiyast:

CH, 2, CH2H,

Prosesdo aliman CO, yanmayan gaz oldugu iiciin asagi temperaturda sorbentlorlo
udularaq iimumi qaz torkibinden ¢ixarilir. Usul bir ¢ox iistiin cohatlora malikdir.

Bu sistemdo ekoloji tomiz, barpa olunan giinos enerjisi, BK vo domir katalizatoru
gorilmiisdiir. Sistemdo su buxari oksidlogdirici, CO, CO;, qazlar1 reduksiyaedici oldugundan Fe
katalizatoru yenidon prosesds istirak edir vo yiiksok faizli, tomiz hidrogen qazi alinir. Model
sinaq islorinin noticosi gostormisdir ki, bir ¢cox katalizatorlardan istifado etdikdo (Fe, Fe,Os,
K2SO4, KCl, NaCl vo s.) yanar qaz ¢iximini 25% artirmagq olar. Noticolor codvalds verilmisdir.

Cadval. Biokiitlonin su buxari ilo heliogazlasdirilmasi

Temperatur, C°
Xammal biokiitlo (agac 600 | 700 | 800
tullantilarr) Qazlarin torkibi, hacmi %-la
H, CO CH, H, CO CH, H, CO CH,4
1. BK katalizatorsuz 34 28 20 46 24 12 49 33 6
2. BK katalizatorla (Fe) 60 28 2 65 18 1,8 72 6 -
Odabiyyat

1. Max6azoB HI.J., Ddennuera H.I'., P3ac I1.®., AxyrnoB C.S. Karanuruueckuii mporecc
FaSH(bHKaHHH paCTHTeHBHOﬁ MacCCbl C IMCJIbIKO IIOJYYCHHA BOAOPOAOCOACPIKAIIUX Ta30B //
Bompocel atoMHO# Hayku 1 TexHUKUA. COOpHUK cTaTei. Brin. ATOMHO-BOJIOpO/IHAs SHEPreTHKA
u Texnonorus / UAE um. .B.KypuatoBa. M., 1989. cTp. 36-38

2. P.F.Rzayev, N.G.Efendiyeva, R.M.Mustafayeva, Sh.D.Shahbazov, T.A.Mahmudova.
Application of solar energy to obtain hydrogen and hydrogen gases. World Renewable Congress
VI-WRLS-2000 // Renewable the Energy four 21-th Century, Brighton UK. 1-7, July, 2000
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