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Optik udulma spektrlorinin todqigi noticasinds muioyysn olunmusdur ki, Ass0Seeo - torkibinds selenin tellurla (Te)
ovozlonmosi gadagan zona eninin koskin azalmasina sobob olur ki, bu da ¢* -orbitallar1 vo Te-Te, Se-Te rabitolorinin
LP-orbitallarinin selenin (Se) yiiriiklik araligina diigorok zona kenarinda slavs enerji hallar1 yaratmasi ilo baglidir. Selenin
(Se) kiikirdlo (S) avazlonmasi iso yliksok enerjili rabitalorin (Se-S) yaranmasina gatirir ki, bu da qadagan zona eninin (Eg)
artmast ilo naticalonir. Stexiometriyadan konara ¢ixdigda qaliq xalkogen atomlarinin konsentrasiyasinin artmasi naticasindos
Urbax enerjisinin giymatinin artmasi qurulusun nizamsizliq doracasinin artmasi ils izah olunur.
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1.GiRiS

Spektrin infraqirmizi oblastinda yiiksok soffafliga
Va geyri-Xatti optik xtisusiyystlara malik olan xalkoge-
nid siisovari yarimkegiricilor ifraqirmizi fotonikanin
perspektivli materiallar1 hesab olunur [1]. Son illor
mixtolif xalkogenid siigalorda optik geyri-xattiliyin
todqiq olunmasi yuxarida sGylanilon fikirlari birmonali
stbut edir [2]. Todgigatlar [3] gostorir ki, As-Se,
As,Ses, As;Ss As;Tes binar xalkogenidlor ilo, miigayi-
sada zoif fonon qarsiligl tesir enerjising, yiiksok kim-
yavi davamliliga malik miirokkob komponentli As-S-
Se vo As-Se-Te siigovari maddolorin spektrin yaximn in-
fraqirmizi oblastinda yiiksok soffafliga vo genis inter-
valda dayison optik sindirma amsalina malik olmasi on-
larin lifli optika ti¢iin tatbiq pespektivlarini artirir [4].
Xalkogenid siigalor asason geco gdrmo cihazlarinda,
istilik miisahido kameralarinda, giiclandiricilords, kim-
yovi sensorlarda ugurlu alternativ totbiq imkanlarina
malikdir [5]. Todgigatlar gostorir ki, torkibinds selen
(Se) vo tellur (Te) olan siisolor spektrin goriinon oblas-
tinda tamamilo qeyri-soffafdir. Yoni matrisaya daha
massiv xalkogen elementlor slavo edib fonon ragslarini
modifikasiya edorok sofafliq diapazonunu spektrin
uzun dalgalar oblastina dogru genislondirmak olar. La-
kin goffafliq pancarasinin vs ya oblastinin spektrin qisa
dalgalar oblastina dogru geniglondirilmasi qadagan zo-
na eninin (Eg) dayismosi ils, baglh oldugundan mi-
rokkab problem hesab olunur. Bu baximdan siisalorin
optik vo mikrostruktur xassslori arasindaki slagelorin
fiziki mexanizmlori genis tosvir edilmomisdir[6].

Moagalonin moagsadi As-Se-S, As-Se-Te xalkoge-
nid stisovari sistemlorindo kimyovi torkib stexiomet-
riyasindan konaragixmalarin optik qadagan zonasina vo
Urbax enerjisina tasir mexanizmlorini aragdirmaqdr.

2. TOCRUBONIN METODIKASI VO
NUMUNOLORIN ALINMASI

As40Sego, AS405€e30S30, As4SezgTeso,
A533,3S€‘33,3533,4, AS33,3SE33,3T€‘33,4 xalkogenid sﬁsevari
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torkiblori firlanan soba iisulu ilo 950°C—don yuxari
temperaturda sintez edilmigdir. Optik tadqiqatlarin apa-
rilmasi {iglin siigo altliglar tizorinds vakuumda termik
buxarlandirma {isulu ilo d=2mk qalinligli nazik tobo-
golor alinmusdir. Nazik tobogolorin alinmasi zamani
maddonin buxarlandirilma siirati ~0.6 nm/s olmusdur.
Isdo dalga uzunlugunun /=190 +1100 nm intervalinda
optik todqigatlar aparmaga imkan veran spekol-1500
markali spektrofotometri istifado olunmus vo tocriibe-
lor otaq temperaturunda yerins yetirilmigdir. Optik bu-
raxma spektrlorinin noticolori WINASPEKT paket
program tominatindan istifado olunaraq avtomatik
rejimda komputers verilmisdir.

3. NOTiCOLOR VO ONLARIN MUZAKIROSI

Sokil la-da izostatik vo gismon elastik siiso
hallarina uygun AS10S€e60, AS40S€30S30, AS40Se30TE30 VO
AS3335€333S334, AS333S€333T€334 XalkOgenid siisolorin
optik udulma spektrlori tasvir olunmugdur. Movcud
todgiqatlar gostorir ki, XSY-lordo optik udulma om-
salinin (o) fotonun enerjisindon asilihigr ti¢ 2sas ob-
lastdan ibarstdir [7]. Fotonun enerjisinin Kigik giymat-
larinds zoif udulma oblasti (qeyd olunan halda udulma
omsali a<1 sortini 6doyarok fotonun enerjisindon zoif
asili olur), Urbax ganununa tabe olan eksponensial
udulma oblast1 (a~1+10%m?) [8] vo fotonun enerji-
sinin nisbaton yiiksok giymotlori (bu halda fotonun
enerjisi (hv) optik qadagan zonanin enindon (Eg) bo-
yuk olub hv > Ey sortini 0doyir) oblastini ohats
edon stlii asililiq oblast1.

Ustlii asililiq oblasti (sokil.1b) Taus ganununa
tabe olub, agsagidaki diisturla ifads olunur.

ahv = B(hv - Eg)" €h)

Burada, Eg- qadagan zonanin optik eni, B-Ustli
astliligin meylino uygun amsal, v- maddonin 0zarina
diigon giialanmanin tezliyi, h- Plank sabitidir. Taus ga-
nununa tabe olan (1)-asililiginin qiivvat iistii (n) amorf
selends (a-Se) n=1 olsa da, todqiq olunan tarkiblords vo


mailto:rahim-14@mail.ru

As-Se, As-Se-S, As-Se-Te XALKOGENID SUSOVARI SISTEMLORINDO OPTiK UDULMANIN TODQIiQi

o ciimlodon oksaor xalkogenid siigovari materiallarda
(As2Ses, AsySz va. s ) n=2 olub, ¢op optik kegidlarin
varlig1 ilo olagalondirilir [8]. Taus ganununa tabe olan
oblastdan udulma spektrlorinin grafiklorini (sokillb)
(ahv)Y2~f(hv) astilir soklinda qurub onlarm absis oxu
ilo kasigsmasina ekstrapolyasiya edarak Eg-nin vo qrafi-
kin meylinden B-nin qiymatlari tayin olunaraq naticalor
codval 1-do gostorilmigdir. Cadval 1-do tosvir olunan
parametrlor XSY materiallarin atom va elektron konfi-
qurasiyalar1 hagqinda informasiya aldo etmoyo imkan
verir. Cadval 1-do hamginin [9]-in miislliflori torafin-
don miirokkab komponentli siisalor (A4By,C,) tgtin tok-
lif olunan asagidaki miinasiboto osason qadagan zona-
nin optik eninin (Eg) hesablanmis qiymotlori do tosvir
olunmusdur.

Eg = XEg(A) + YEg(B)+ ZE4(C) 2)

Burada x, y vo z - tadgiq oluunan torkiblora daxil
olan elementlorin hacmi pay1, E5(A), E4(B) vo E4(C)
iso uygun olaraq A, B, C torkib elementlorinin gadagan
zonalarmin enidir (Eg). Bu islorin aparilmasi zamani
hocmi paydan atom faizs kecid atomar kitls va sixligin
giymatlori nozara alinaraq edilmis vo todgig olunan
torkiblara daxil olan ayri-ayri komponentlar Ugiin optik
qadagan zona eninin (Eg) odadi giymatlori codval.1-do
tosvir olunmugdur. Naticado mloyyan olunmusdur ki,
bu maddolorin qadagan zonasinda bas veran doyismo-
lorin XSY materiallar ti¢iin [10] asarinin  muslliflori
torafindon toklif olunan model coargivasindo sorh
olunmast miimkiindiir.
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Sokil 1. AsaoSeso, AS40Se30S30, ASa0SesoTeso, Ass33Se33,3S334, AS333SesssTesss xalkogenid siigolorin optik udulma (a) ve
Taus qanununa uygun udulma (b) spektrlori.
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Cadval 1.

Maddalorin tacriibi, emprik toyin olunan qadagan zonalari vo kohesiv enerjilori

Torkiblor Egttocrii) [eV] | Egempriv[eV | Eg, [eV] B2 cm~12 gy-12 Kohesiv enerji (KE) ,
[kcal/mol]

As40Seso 1.82 1.79 1.2(As) 1266 41.2

As40SesoTeso 1.59 1.274 1.99(Se) 904 36.95

As40Se30S30 2.1 1.955 0.9(Te) 663 43.15

AS3335€33.3533.4 2.04 1.8612 540,6 39.95

AszsSessTess | 1.3 1.25907 2.6(5) 181 34.19

4

Bu models gors xalkogen atomlarinin (S,Se,Te) vo ya ! [13] gostarir ki, xalkogen atomlari arasinda homopol-

onlarin arsenium (As) atomlari ilo kimyavi olagolori ra-
bitoli (c-molekulyar orbital), antirabitoli (¢* —
orbital ) vo toklonmis elektron clitlori orbitallar1 (LP-
orbital) ilo yaranir. Bark cisimlords bu orbitallar zolaga
cevrilir. Hesab olunur ki, LP — hallar1 valent zonasimin
yuxari (Ey), ¢*-hallar iso kegirici zonanin asagi (Ec)
hisasini yaradir ki, hamin hissalor arasindaki energetik
mosafa do qadagan zonanin enins uygun galir. Cadval
1-don gorindiyu Kimi, AssSeso torkibinds Se-nin S-la
avaz olunmasi naticasinds optik qadagan zonasinin eni
(Eg) artir. Dogrudanda, AssSeso - torkibindo mdvcud
olan selenin (Se) yaris1 kikirdlo (S) avezlondikda
yuksok enerjili rabitolor, tellurla (Te) avozlondikds iso
agag1 enerjili rabitolor yaranir (cadval 2). Tellur (Te)
torkibli nimunslords gadagan zonanin eninin koskin
azalmas1 o* -orbitallar1 vo Te-Te, Se-Te rabitoalorinin
LP-orbitallarinin selenin (Se) yiiriikliik araligina diise-
rok slave (quyrug) zona kenar1 hallarinin artmasina sa-
bob olmasi ils izah olunur [7]. Diger torafdon cadval.1
va cadval 2-don gorindiyd Kimi, tadgiq olunan tor-
kiblorin kohesiv enerjisi (KE) va qadagan zona enlori
(Eg) arasinda korelyasiya movcuddur. Yoni Se-nin S-la
gismon oavazlonmosi s6zl gedon fiziki komiyyatlorin
birgs artmasina, Te-la avazlonmasi iss onlarin anoloji
olaraq azalmasina sabab olur. Todgiq olunan maddslor-
do tistlii asililiq oblastin1 xarakterizo edon (1) dusturun-
da B-parametri nazik tobagolorin materialindan asili
olub Taus qaydasina uygun olan udulma konarinin me-
yilliliyini xarakterizo edir. B-parametri muxtalif muol-
liflor torofindon QKM-lorin nizamsizliq daracasinin
olgusi kimi, gobul olunur [11]. Mirokkob komponentli
Sh20Seso-xGex (X = 10, 15, 20 va 25) xalkogenid siigolor-
do aparilan optik vo qurulus todqiqatlar [12] gOstorir
ki, B va Urbax enerjisi (U) parametrlori geniglonmis vo
Urbax oblastinda maddanin atom va elektron konfiqu-
rasiyalari hagqinda moalumat slda etmoys imkan verir.
Atomik konfiqurasiyada xaotikliyin artmasi naticasin-
do B-nin azalmasi verir. Stexiometrik olan XSY -torkib-
lorda (CQdVQl.l, AS403€60, AS403930330, AS4QSE30TE30) B-
parametrinin adadi giymsatinin yuksok olmasi onlara
moxsus amorf matrisanin tokmil oldugunu gostorir. La-
kin xalkogenlo zangin olan torkiblords (cadval.l,
A533,35933,3833,4, A833,35933,3T633,4) B-nin ododi qiymati—
nin agagi olmasi atomlarin yerlasmoasindaki nizamsizliq
daracasinin yliksak oldugunu siibut edir. Dogrudan da,
geyd olunan torkiblorde Raman sapilmasi todgiqatlari
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yar rabitolorin (Se-Se, Te-Te) nisbi payinin nazars ¢ar-
pacag saviyyads boyiik olmasi icazali zonalar strafinda
lokal hallarin sixhigini artirir [7]. Udulma spektrlorinin
Urbax gaydasina uygun olan oblasti Ina~ f(hv) asilili-
&1 soklindo miixtolif temperaturlarda qurularaq sokil.2-
ds tosvir olunmusgdur. Burada udulma samsali(o) diigon
fotonun enerjisindon eksponensial asili olub asagidaki
kimi, ifads olunur:
o(hv-Ep) hv—-

E
oy eXp [T] = qpexp ——

(0

®)

3-diisturuna osason U = o/KT -soklindo toyin olunan
Urbax enerjisinin tors qiymati (U™)

y-1= A(lnoc)/A )
\Y

soklinds toyin olunur, o-udulma kenarmin dikliyi para-
metridir. Maddoslorin miixtalif temperaturlarda ayri-
ayr1 Urbax asililiglarinin kesismo ndqtasinin koordinat-
lart (oy vo Ey) toyin olunaraq qiymaotlori cadval.2-doa
tosvir olunmusdur. Codvoal.2-do tosvir olunan parametr-
lor XSY materiallarin atom va elektron konfiqurasiya-
lar1 haqqinda dolgun informasiya oaldo etmoyo imkan
verir. Qeyd edok ki, udma konar1 yaxihginda Urbax
gaydasimi (3) ifado edon udulma omsali (o) oksar xal-
kogenid siisalords miisahids olunmusdur. Urbax qay-
dasmm 6danildiyi halda udulma smsalinin (o) fotonun
enerjisindon eksponensial asililigunin tobistini miay-
yanlagdirmak ti¢tin [14] muxtalif milahizalor mévcud-
dur. Mixtalif mogalslarin [7, 14, 15] mislliflori ion va
kovalent rabitoys malik materiallarda eksponensial asi-
liliga malik optik udulma konarint amorf maddays xas
qurulus nizamsizhiginin naticasinds meydana gslon da-
xili sahonin xaotik fluktuasiyalari ilo slagelondirirlor.
Isdo [15] nozori hesablamanin aparilmasi iigiin geyri-
bircins mikrosahonin paylanmasi bircins mikrosahanin
statistik paylanmasi ils, avoz olunur.

Gostorilmisdir ki, miixtolif materiallarda zona ko-
narlarmin temperatur asililigi keyfiyyotco mikro saho
monbayinin tobistindon asilidir [15] . Urbax udulma ko-
nari digar tadqiqatgilar torafindon [16] icazali zonalarin
sarhadinds yerlogan va hal sixlig1 enerjidon eksponen-
sial asili olan lokal hallar arasindak: elektron kegidlori
ils izah olunur.

(4)
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Sakil 2. AszSes(a), AsaoSesnSso(b), AssoSesoTeso(C), Asss3Sess 3Sssa(d) AssszSesssTessa(e) xalkogenid siisalarin mixtalif

temperaturlarda Urbax udulma oblastina uygun spektral asililiglar

Cadval 2

Urbax enerjisi (U), asililiglarinin kasismo ndqtesine uygun koordinatlari (o vo Eg) Vo rabito enerjilori

Torkiblor U meV | ao, cm? Eo, eV Rabits enerjisi, [kcal/mol] Rabits enerjisi, [kcal/mol]
As4Seso 101 4.4% 10 1.99 As-S (45.18) Se-Te (40.8)
AsaSesoTeso 196 1.36* 104 1.44 As-Se (41.2) Se-Se (44)
As405€30S30 152 2.18* 10% 2.39 As-Te (32.7) Te-Te (33)
As33.35€333533.4 153 2.6* 10* 2.38 Te-S (47.25) S-S (50.9)
Ass33SesssTessa 609 1,18*10* 1.92 Se-S (47.47) As-As (32.1)
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Temperaturun vo fotohayacanlanmanin Urbax ko-
narma tasirini dyronon [17]-in mioallifi gdstormisdir ki,
Urbax udulma kenarmnin omolo gslmasi fotoqurulus
cevrilmoloarindon shomiyyatli doracods asili olan giiclii
elektron-fonon qarsihigli tasiri ilo alagodardir. Digor to-
rafdon misyyon olunmusdur ki, Urbax kenarinin for-
malagmasinda Ge-Se(S) vo As-Se(S) slagalori ilo bagl
olan fononlar ssas rol oynayir [17].

Mott vo Devis [18] oksor kristal vo geyri-kristal
materiallar ictin udma konarinin eksponensial gedisina
moxsus olan meyilliliyin doyismoz olduguna ssaslana-
raq zonalarin sarhadindoki lokal hallar arasindaki elek-
tron kecidlarinin Urbax udulma kenarinin yaranmasin-
daki rolunu inkar etmiglor. Mottun togigatlarinda [18]
gostarilir ki, As,Ses vo As,Sz-do eksponensial udulma
konar1 meyilliyini xarakterizo edon I"-parametrinin qiy-
motlari 20 eV1va 18,6 eV olub onlarin hazirlanma
soraitindon asili deyildir. Apardigimiz tadqgigatlar gos-
torir ki, Urbax enerjisinin (U) (3)-dusturunda giymati
todqiq olunan XSY maddslorin Kimyavi torkibindan
asili olaraq shomiyyatli doracads doyismays moruz ga-
lir. Bu naticalor onu demays imkan verir ki, torkibdan
asili olaraq U-nun dayigsmaya moruz qalmasi icazali
zonalar konarinda olan lokal hallara uygun zolagin eni
ilo bagli olub maddonin nizamsizliq daracasini oks et-
dirir. Hesab olunur ki, Urbax oblastinda udulma bir

icazoli zonanin hallar1 ilo digar zonanin eksponensial
konarinin (quyruq) lokal hallar1 arasindak: elektron ke-
cidlori ilo slagodardir. Cadval 2-don goriindiyd Kimi,
torkibinds tellur (Te) olan XSY maddslor tgiin Urbax
enerjisinin giymati daha yuksokdir. Tellurla zongin
olan homin numunalor (AsSzs3SesssTesss ) UgUN
o* -orbitallar1 vo Te — Te , Se-Te rabitolorinin LP-
orbitallar1 selena moxsus yiiriikliik araligma diigorok
onun gadagan zonasinin kigilmasina (cadvel 1.) vo
Urbax konarina moxsus lokal hallarin artmasina gatirir.

4. XULASO

Optik todgiqatlarin naticalori gostorir ki, AsiSeso
- torkibinds selenin tellurla (Te) svozlonmasi gadagan
zona eninin (Eg) koskin azalmasma, kikirdlo (S)
avazlonmasi isa uygun olaraq Eg-nin artmasina sabab
olur. Bu natics tadgiq olunan maddalarin qadagan zona
sorhadlori otrafinda lokal hallarin konsentrasiyasinin
doyismosi ilo baglidir. Stexiometriyadan konara ¢ixdig-
da galiq xalkogen atomlarinin konsentrasiyasinin art-
masi1 naticasinds Urbax enerjisinin giymatinin artmasi
qurulusun nizamsizliq daracssinin artmasi ils izah olu-
nur.

[1] J.L. Adam, L. Calvez, J. Troles V. Nazabal.
Chalcogenide Glasses for Infrared
Photonics.International Journal of Applied
Glass Science, 2015, 6(3), —p. 287-294.

Q. Liu, X. Zhao. Non- linear optical properties
of chalcogenide and chalcohalide glasses//
Journal of Non crystallinesolids. 2010, 356(45),
—p.2375-2377.

A. I. Isayev, S.I. Mekhtiyeva, R. 1. Alekperov,
N.Z. Jalilov, Ya.G. Gasanov. Influence of rare-
earth atom(Sm) impurity on optical properties of
chalcogenide glass-like semicnductors of Se-As
system //Journal of Non-Oxide Glasses. 2009,
1(2), p.113-120.

R.1. Alekberov, A.l. Isayev, S.l. Mekhtiyeva, M.
Fabian. Local structures and optical properties
of As-Se-Te(S) chalcogenide glasses// Physica
B: Condensed Matter,-2018, 550(1),-p.367-375.
V.S. Shiryaev, A.P. Velmuzhov, Z.Q.Tang, M.F.
Churbanov, A.B. Seddon. Preparation of high
purity glasses in the Ga-Ge-As-Se system//
Journal of Optical Materials, 2014, 37, p.18-23.
L. Calvez, L. Chalcogenide glasses and glass-
ceramics Transparent materials in the infrared
for dual applications. Comptes Rendus
Physique, 2017, 18(6), p. 314- 322.

K.JI. I]onoun. DIEKTPOHHBIE SBICHUS XaIbKO-
TeHUJIHBIX CTEKJIO000pa3HbIX MOJYIPOBOJHHU-
KoB. - CankT-IlerepOypr: Hayka, 1996. 486 c.
K. Tanaka, K. Shimakawa. Amorphous
Chalcogenide Semiconductors and Related
Materials/New  York:  Springer  Science
+Business Media LLC, 2011, 259 p.

(2]

(3]

[4]

(5]

(6]

[7]

[8]

62

[9] K. Shimakawa. On the compositional
dependence of the optical gap in amorphous
semiconducting alloys. J. Non-Crystalline
solids, 1981, 43(2), p. 229-244.

M. Kastner. Bonding bands, lone-pair bands,
and impurity states in  chalcogenide
Semiconductors//Physical Review Letters, —
1972, 28(6), p.355-357.

M. Behera, P. Naik, R. Panda, R. Naik. Role of
Te on the spectroscopic properties of
AssoSesTerp thin films: An extensive study by
FTIR and Raman spectroscopy//Optical
Materials, 2017, 66, p.616-622

G.H. Jung, H. Kong, J.B. Yeo [et al].
Evaluations of ShzoSegoxGex (x = 10, 15, 20, and
25) Glass Stability from Thermal, Structural and
Optical Properties for IR Lens Application//
Journal of the Korean Ceramic Society, 2017,
54(6), —p.484-491.

R.I. Alekberov, S. I. Mekhtiyeva, A.l. Isayev, M.
Fabian. The local structure of As-Se-S
chalcogenide glasses studied by neutron diffraction
and Raman scattering // J. Non - Crystalline Solids,
2017, 470(15), p.152-159.

[14] H.®@. Momm, D.A. [lesuc. DIeKTPOHHBIE IPO-
LIECChl B  HEKPUCTAIIINYCCKUX BeH.lCCTBaX/
Mocksa: Mup, 1982, 664c.

J. D. Dow, D. Redfield. Toward a unified theory
of Urbach's rule and exponential absorption
edges// Physical Review B, 1972, 5(2), p.594-
610.

C.U. Mexuesa, /I.111. A6ounos. Pazputus ®uzu-
ka cenenal baky: Omm, 2000. 232 c.

[10]

[11]

[12]

[13]

[15]

[16]


https://www.sciencedirect.com/science/article/abs/pii/S0921452618306045#!
https://www.sciencedirect.com/science/article/abs/pii/S0921452618306045#!
https://www.sciencedirect.com/science/article/abs/pii/S0921452618306045#!
https://www.sciencedirect.com/science/article/abs/pii/S0921452618306045#!
https://www.sciencedirect.com/science/article/abs/pii/S0921452618306045#!
https://www.sciencedirect.com/science/journal/09214526
https://www.sciencedirect.com/science/journal/09214526
https://www.sciencedirect.com/science/journal/09214526/550/supp/C
https://journals.aps.org/archive/
https://scholar.google.com/citations?user=oUFGWpQAAAAJ&hl=ru&oi=sra
https://journals.aps.org/archive/

As-Se, As-Se-S, As-Se-Te XALKOGENID SUSOVARI SISTEMLORINDO OPTiK UDULMANIN TODQIiQi

[17] Y. Upsurge, Y. Mizushima. Photostructural [18] N.F. Mott, E.A. Davis. Electronic Processes in
change in the Urbach tail in chalcogenide Non-Crystalline Materials/ USA: Oxford
glasses// Journal of Applied Physics,—1980, University Press, 1979, 605 c.

51(3), p. 1772-1779.

S.1. Mekhtiyeva, A.l. Isayev, A.Z. Abasova, R.l. Alekberov

STUDY OF OPTICAL ABSORPTION IN CHALCOGENIDE GLASSY SYSTEMS
As-Se, As-Se-S, As-Se-Te

As a result of studying the optical absorption spectra, it was established that the replacement of selenium with tellurium
(Te) in the AsaoSeso content leads to a sharp decrease in the band gap, which leads to the formation of o*-orbitals and LP
orbitals of Te-Te, Se-Te bonds with selenium (Se) is associated with the creation of additional energy states at the edge of the
zone when entering the mobility gap. Replacing selenium (Se) with sulfur (S) results in the formation of high-energy bonds
(Se-S), which results in an increase in the gap width (Eg). As a result of an increase in the concentration of residual chalcogen
atoms with deviation from stoichiometry, the increase in the value of the Urbach energy is explained by an increase in the
degree of disorder of the structure.

C.A. MexTtueBa, A.N.Ucaes, A.3. AbacoBa, P.1. Anexéepon

HNCCJIIEJOBAHHE ONITUYECKOI'O INIOTJIOINEHUS B XAJIBKOI'EHU/IHBIX
CTEKJIOOBPA3HBIX CUCTEMAX As-Se, As-Se-S, As-Se-Te

B pesynbTare uccie10BaHUs CIIEKTPOB ONTHYECKOTO MOTJIOIIEHHUS YCTaHOBIICHO, YTO 3aMelleHue ceneHa TerypoM (Te)
B coJleprKaHUH AS40S€60 TPUBOAUT K PE3KOMY YMEHBIICHHIO IIMPUHBI 3aIIPEIEHHON 30HbI, YTO NPUBOAUT K 00pa30BaHUIO G*-
opbutaneit u LP -opbutanu cesseit Te-Te, Se-Te ¢ cenenom (Se) CBSI3aHO C CO3AHUEM JIOTIOTHUTEIBHBIX SHEPTETUUCCKUX
COCTOSIHMI Ha Kparo 30HbI IPH MOMalaHuH B LIeIb TOIBIXKHOCTH. 3aMeHa celieHa (Se) Ha cepy (S) mpuBOIUT K 00pa30BaHUIO
BBICOKORHEPreTHYecKux cBs3ed (Se-S), uro mpuBoAuT K yBenuueHuto mupunsl menu (Eg). B pesynprare yBenmueHus
KOHIIGHTpPALlMK OCTaTOYHBIX ATOMOB XaJbKOT'€Ha IIPU OTKJIOHEHHH OT CTEXHOMETPHH yBEIMYCHNE 3HAYCHHUS SHEprun Ypobaxa
OOBSICHSACTCS YBEIMYCHUEM CTEIICHH HEYNOPSA0YCHHOCTH CTPYKTYPBI.
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