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Toqdim olunan igdo otaq temperaturunda 100, 200 vo 300 kQr dozalarda gamma kvantlarla siialanan YSPE/GaAs vo
YSPE/GaAs<Te> kompozitlorinin qurulus doyisikliklorinin optik todgiqatlariin noticalori verilmisdir. Ilkin polimerin vo
onlarin kompozit nazik tobagslarinin gamma siialanmasi 220 vo 280 nm-do optik udulma zolaqlarinin yaranmasina gatirib
¢ixarir ki, bu da C=0 vo C=C rabitolorin amalo golmasi ilo slagedardir. Mioyyon edilmisdir ki, YSPE/GaAs<Te>
kompozitlarinin nazik tabagalari 100-300 kQr udulmus doza diapazonunda radiasiyaya oan davamlidir.

Acar sozlar: ylksok sixligl polietilen (YSPE), GaAs, GaAs <Te>, y-siialanma.
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Adaton yeni doldurucular kompozit materiallarin
praktiki tatbiginin miimkiinliiyiiniin geniglondirilmasi-
na gotirib ¢ixarir. Bu ndqteyi-nazardan polimer-yarim-
kecirici doldurucu tip polimer kompozit materiallar bo-
yiik maraq kasb edir. Polimer matrisaya yarimkegirici
doldurucunun daxil edilmasi onun qurulusunda vo xas-
solorinde modifikasiyaya sobab olur. Bu aspektds
GaAs vo GaAs<Te> yarimkecirici birlosmali yiliksok-
sixligli polietilen (Y SPE) asasli kompozitlor boytlik ma-
raq kosb edir [1-4]. Bu onunla slagadardir ki, gostorilon
yarimkegiricilor 6ziinomoxsus kristallik vo zona quru-
lusuna malikdirlor vo bu materiallar1 polimerlor {igiin
modifikasiya edici doldurucu kimi slavo etmoklo miix-
tolif elektrofiziki, dielektrik, termik, optik-ltiminessens
va mexaniki xiisusiyyatlora malik yeni kompozitlor ya-
rana bilor. Hazirda radiasiya texnologiyalari, polimer-
larin vo onun kompozit materiallarinin fiziki vo kimys-
vi xiisusiyyetlorini yiiksok texnologiyali totbiglords
yaxsilasdirmaq iigiin genis sokilds istifado edilir. fon-
lagdirict stialanma makromolekulyar saviyyado materi-
allarin strukturunda fiziki vo kimyovi doyisikliklors so-
bab olur. Qamma siialanmanin tosiri altinda polimer-
yarimkegirici kompozit sistemlorinin struktur doyisik-
lari vo xiisusiyyatlori haqqinda verilonlorin aldo edil-
mosi, coxfunksiyali kompozitlorin inkisafini va istehsa-
lin1 tomin edacokdir. Bu, yeni polimer kompozit mate-
riallarinin elektron cihazlar vo sistemlor tiglin arzu olu-
nan xisusiyyatlorls hazirlanmasina imkan veracok va
hamginin yeni xususi tip elektrik izolyasiya sistemlori
va yliksok gorginlikli texnologiyalar yaratmaga komok
edocakdir. Bu isdo YSPE-nin matrisa olaraq segilmasi
onun genis sokildo Gyranilmasi ilo olagadardir [5-6].
GaAs vo GaAs<Te> yarimkegiricilorinin doldurucu ki-
mi secilmasi iso onlarin xiisusi struktura malik olmalari
ilo baghdir. Bundan basqa, qeyd etmok lazimdir ki,
GaAs<Te> radiasiyaya garst GaAs-dan daha davam-
lidur.

YSPE/GaAs vo YSPE/GaAs<Te> kompozitlori-
nin struktur doyisikliklori vo optik xassolori doldurucu-
nun Konsentrasiyasina bagl olaraq todqiq edilmisdir
[3]. Lakin, bu kompozitlorde gamma siialanmanin tasiri
ilo bag veran qurulug doyisikliklori 6yronilmomisdir.
Buna goro do, bu todgiqatda YSPE/GaAs va
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Y SPE/GaAs<Te> kompozitlorinin gamma kvantlari ilo
stialanmig halda struktur doyisikliklori optik (UV-VIS)
spektroskopiya metodu ilo aparilan tocriibi naticalor
asasinda toqdim olunur.

Polimer matrisa olaraq PE 2 NT11-285D yiiksok
sixligh polietilen (Rusiya, Kazan) secilmisdir. Bu ma-
terialin arimos noqtasi 130°C, sixhigi iso 947 kg/m3-dur.
Doldurucu olaraq GaAs vo GaAs<Te> yarimkegiricilo-
rindon istifado edilmisdir. YSPE, YSPE/GaAs va
Y SPE/GaAs<Te> nazik tabagalari toxminon 100 mkm
qalmliginda  hazirlanmgdir  vo  doza  gicl
d®/dt=1.06Qr/san olan MRX-y-20 (8°Co) gamma man-
bali cihazda siialandirilmigdir. Niimunalor otaq tempe-
raturunda 100, 200 vo 300 kGy dozaya qodor miixtolif
stialanmalara moruz qalmisdir.

Bu nazik tobagalorin optik buraxma va udma
spektrlori Varian-Cary 50 Scan UV-VIS spektrofoto-
metrindo 200-800 nm dalga uzunlugu diapazonunda
almmigdir. Stialanmadan avval va sonra spektrlorin deo-
yigmasi miiqayiso edilmis vo zolaglarin maksimumun-
da vo nisbi intensivliyindo bas veron doyisikliklori
Oyronmok moagsadilo spektral analiz aparilmisdir. Bu
tadqgiqatda ilkin (stialanmamig) vo qamma giialanmis
YSPE polimerinin, YSPE/ 4 kiitls % GaAs vo HDPE/
4 kiitlo % GaAs<Te> kompozitlerinin optik (UV-VIS)
udma spektrlori nazars almmigdir. GaAs vo GaAs<Te>
mikrohissaciklarinin kiitlo miqdarimnin (4 kiitls %) segil-
masi, har iki kompozitds bu miqdarda kristallagma dos-
racasinin eyni qiymots malik olmast ilo olagadardir [3].
Malum olunmusdur ki, stialanmamis YSPE polimeri vo
onun kompozitlorinin todqiq edilon dalga uzunlugu
diapazonunda (4=200-800 nm) udma zolaglar1 yoxdur.
Lakin, stialanmigs YSPE polimeri vo onun YSPE/GaAs
kompozit nazik tobagalorinin spektrlarinds ~220 nm-
do udulma zolag1 miisahids olunmusdur. Bu zolaq, mo-
lekulyar makromolekulda C=0 grupuna malik ketonla-
rin olmasi ils olagadardir. Bu, siialanma dozasinin art-
mas1 qadagan olunmus zonanin eninin azalmasina va
udma omsalinin giymatinin artmasina sobab olur [5-8].

Qeyd etmok lazimdir ki, udma zolag1 gamma siia-
lanma dozasinin artmasti ilo daha uzun dalga uzunlugu-
na dogru siirlisiir. Qamma siialanma, C-C rabitosinin
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par¢alanmasina vo polimer zoncirlorinin dehidrogen-
losmasina sabab olur vo bu da —C=C- rabitalorini xarak-
terizo edon /=280 nm maksimumlu yeni udulma zola-
ginin amolo galmasine gatirib ¢ixarir. Qamma siialan-
ma dozasi artdiqca, birlogmis —C=C- rabitalorinin say1-
nin artmast vo udma zolaginin uzun dalga istigamatine
dogru siirligmasine sabab olur ki, bu da FTIR todgiqat-
larinin naticalori ils uzlagir. Bu hal eyni zamanda, slaga
rabitolorinin genislondirilmis sistemlorinin formalas-
masi, yoni karbon klasterlorinin omolo golmasi ilo ola-

galondirilir [9-13]. ~280 nm-doki udma zolaqlari, mo-
lekullarda vs ya ikiqat, ya da tiggat rabitolori olan bir-
losmoalardos bas veran elektron n—n* kegidloring aiddir.
n-elektronunun hayacanlanmasn daha az enerji tolob
edir vo buna goro do bu tip kegidlor daha uzun dalga
uzunlugunda bas verir.

Aparilan todqiqatlarin miigayisali analizi onu
sOylomoys asas verir ki, aragdirilan bu kompozitlor ara-
sinda radiasiyaya on davamlis1 YSPE/GaAs<Te>dir.

[1] M.L. Aliev, N.N. Gadzhieva, G.B. Ahmadova.
Fourier-IR  study of the high-density
polyethylene composites with semiconductor
fillers GaAs and GaAs<Te>. International
Journal of Composite Materials. 2014, Ne 1, p.
1-3.

M.I.Aliev, N.N. Gadzhieva, G.B.Ahkmedova. A
Fourier Transform Raman Spectroscopic Study
of the Structures of Polyethylene Composite
Films Containing GaAs and GaAs<Te>;
Polymer Science, Series A, 2016, v. 58, Ne 3, p.
438-442.

N.N. Gadzhieva, G.B.Ahmadova. Effect of vy-
irradiation on the structure of high density
polyethylene composites with GaAs and
GaAs<Te>; fillers PAST.2020, v.128, Ne 4, p.
28-30.

N.N. Gadzhieva, G.B. Ahmadova, S.Z.Melikova,
F.G. Asadov. X-ray diffractometric study of
HDPE/GaAs and HDPE/GaAs<Te>;
composites. Physics and Chemistry of Solid
State. 2023, v.24, Ne 1, p. 23-25.

D.E. Abulyazied, E.F.M.EL Zaidia.
Nanoindentation and optical properties of high
densitypolyethylene. ZnO nanoparticles
composites. Journal of Ovonic Research. 2018,
v.14, Ne 5, p. 359-370.

A.M. Abdul-Kader. The optical band gap and
surface free energy of polyethylene modified by
electron beam irradiations. Journal of nuclear
materials. 2013, v.435, p. 231-235.

E.A. Kamoun, O.l. Sallam, E.E. Khozemy,
M.Morsy, Y. Al-Faiyz, S.M. Matar, A.l. Ali,
J.Y. Son, G.H. Ramzy. Effect of gamma
irradiation on the electrical and optical
properties of PEVA composite membrane
embedded with conductive copper fluoroborate

[2]

[3]

[4]

[5]

[6]

[7]

14

glass powder. The Royal Society of Chemistry.
2024, Ne 5, p.5658-5670.

I.I. Mustafayev, S.Z. Melikova, E.G. Hajiyeva,
R.l. Gasimov, M.A. Bayramov, N.l. Babayeva.
Spectral  investigations of  y-irradiated
polyethylene/CdS+ZnS composite films. Acta
Physica Polonica A. 2023, v.144, Ne 1, p.35-37.
M.K. Ismayilova, I.1. Mustafayev, S.Z. Melikova,
F.N. Nurmammadova, M.H. Aliyeva. The
studies on dehydration reaction mechanism of
irradiated solid acid-nanostructured sodium-
bentonite clay. Physics and Chemistry of Solide
State. 2024, v.25. Ne 2, p.362-367.

R.M. Sardarly, F.T. Salmanova, N.A. Alieva.
Type of Optical Transitions at the Fundamental
Absorption edge in TIGaSe; and TlInS; crystals
subjected to gamma radiation // Optics and
Spectroscopy. 2019, v. 127, Ne 3, p. 454-458.
R.K. Dhillion, P. Singh, S.K. Gupta, S. Singh,
R.Kumar. Study of high energy (MeV) N&* ion
and gamma radiation induced modifications in
low density polyethylene (LDPE) polymer.
Nuclear Instruments and Methods in Physics
Research B. 2013, v.301, p. 12-16.

AA. Moez, S.S. Aly, Y.H. Elshaer. Effect of
gamma radiation on low density polyethylene
(LDPE) films: optical, dielectric and FTIR
studies. Spectrochimica Acta Part A - Molecular
and Biomolecular Spectroscopy. 2012, v.93,
p.203-207.

S.K. Raghuvanshi, B. Ahmad, A.K. Srivastava,
J.B.M. Krishna, M.A. Wahab. Effect of gamma
irradiation on the optical properties of
UHMWPE (Ultra-high-molecular-weight-
polyethylene) polymer. Nuclear Instruments
and Methods in Physics Research B. 2012,
v.271, p. 44-47.

8]

[9]

[10]

[11]

[12]

[13]



	Aparılan tədqiqatların müqayisəli analizi onu söyləməyə əsas verir ki, araşdırılan bu kompozitlər arasında radiasiyaya ən davamlısı YSPE/GaAs<Te>dir.
	____________________________________
	[1] M.I. Aliev, N.N. Gadzhieva, G.B. Ahmadova. Fourier-IR study of the high-density polyethylene composites with semiconductor fillers GaAs and GaAs<Te>. International Journal of Composite Materials. 2014, № 1, p. 1-3.
	[2] M.I.Aliev, N.N. Gadzhieva, G.B.Ahkmedova. A Fourier Transform Raman Spectroscopic Study of the Structures of Polyethylene Composite Films Containing GaAs and GaAs<Te>;  Polymer Science, Series A, 2016, v. 58, № 3, p. 438-442.
	[3] N.N. Gadzhieva, G.B.Ahmadova. Effect of γ-irradiation on the structure of high density polyethylene composites with GaAs and GaAs<Te>; fillers PAST.2020, v.128, № 4, p. 28-30.
	[4] N.N. Gadzhieva, G.B. Ahmadova, S.Z.Melikova, F.G. Asadov. X-ray diffractometric study of HDPE/GaAs and HDPE/GaAs<Te>; composites. Physics and Chemistry of Solid State. 2023, v.24, № 1, p. 23-25.
	[5] D.E. Abulyazied, E.F.M.El. Zaidia. Nanoindentation and optical properties of high densitypolyethylene. ZnO nanoparticles composites. Journal of Ovonic Research. 2018, v.14, № 5, p. 359-370.
	[6] A.M. Abdul-Kader. The optical band gap and surface free energy of polyethylene modified by electron beam irradiations. Journal of nuclear materials. 2013, v.435, p. 231-235.
	[7] E.A. Kamoun, O.I. Sallam, E.E. Khozemy, M.Morsy, Y. Al-Faiyz, S.M. Matar, A.I. Ali,     J.Y. Son, G.H. Ramzy. Effect of gamma irradiation on the electrical and optical properties of PEVA composite membrane embedded with conductive copper fluorobor...
	[8] I.I. Mustafayev, S.Z. Melikova, E.G. Hajiyeva, R.I. Gasimov, M.A. Bayramov, N.I. Babayeva. Spectral investigations of γ-irradiated polyethylene/CdS+ZnS composite films. Acta Physica Polonica A. 2023, v.144, № 1, p.35-37.
	[9] M.K. Ismayilova, I.I. Mustafayev, S.Z. Melikova, F.N. Nurmammadova, M.H. Aliyeva. The studies on dehydration reaction mechanism of irradiated solid acid-nanostructured sodium-bentonite clay. Physics and Chemistry of Solide State. 2024, v.25. № 2, ...
	[10] R.M. Sardarly, F.T. Salmanova, N.A. Alieva. Type of Optical Transitions at the Fundamental Absorption edge in TlGaSe2 and TlInS2 crystals subjected to qamma radiation // Optics and Spectroscopy. 2019, v. 127, № 3, p. 454-458.
	[11] R.K. Dhillion, P. Singh, S.K. Gupta, S. Singh, R.Kumar. Study of high energy (MeV) N6+ ion and gamma radiation induced modifications in low density polyethylene (LDPE) polymer. Nuclear Instruments and Methods in Physics Research B. 2013, v.301, p...
	[12] A.A. Moez, S.S. Aly, Y.H. Elshaer. Effect of gamma radiation on low density polyethylene (LDPE) films: optical, dielectric and FTIR studies. Spectrochimica Acta Part A - Molecular and Biomolecular Spectroscopy. 2012, v.93, p.203-207.
	[13] S.K. Raghuvanshi, B. Ahmad, A.K. Srivastava, J.B.M. Krishna, M.A. Wahab. Effect of gamma irradiation on the optical properties of UHMWPE (Ultra-high-molecular-weight-polyethylene) polymer. Nuclear Instruments and Methods in Physics Research B. 20...

