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RIYAZIYYAT VO MEXANIKA

. N . . UOT 621.315.592
NADIR TORPAQ ELEMENTI ITTERBIUM (YB) ILO ASQARLANMIS
GA2SE3<YB> KRISTALINDA TERMOSTIMULLASMIS COROYANIN (TSC)
TODQIQI

Dosent Cavadov Elcin Mahammad oglu, dosent Oliyev Sabir Isfandiyar oglu,
Dosent Yhadova Giilgiman Rasim qizi
Ganca Doviat Universiteti
Elcin.55@bk.ru

Xiilasa: Bu isdo GaxSes<Yb>kristallar iigiin asqarlanmis nadir torpaq elementlari
iterbium <Yb> ilo termal stimullagdirilmis covayanlar (TSC) arasdwilir. Todqiq olunan
ntimuna, asagi temperatura qodor soyuduqda "dondurulmus" bir hayacan isigr vasitasi ila
geyri-tarazliq vaziyyatina Kecirilir. Sonra temperaturun monotonik artmast ilo niimuna
hayacanli geyri-tarazliq vaziyyatindan kegir va sonra carayan qeyda alimir. Géstarilir Ki,
GazSes<Yb>kristallar: iigiin TSC ayrisinda iKi Corayan maksimumu miisahida edilir. Alinan
biitiin eksperimental naticalor TST-nin movcud nazariyyasi ilo izah olunur.

Acar sozlor: yarimkecirici, asqar, qaliq fotokegiricilik , termostimullagmis coroyan
(TSC), nadir torpaq elementi itterbium.

KiwueBoe ¢Jj10BO:  IMOJYNPOBOAHUK, NPUMECh, OCTATOYHAs (POTOMPOBOIUMOCTD,
tepmocTuMyrpoBanubie TOkU (TCT), penko3eMeTbHBIMU 3JIEMEHTAMH UTTEPOHIA.

Key words: semiconductor, impurity, residual photoconductivity, thermally stimulated
currents (TCT), rare earth elements ytterbium.

Coxsayl todgigatlar gostormisdir ki, genis zonali yarimkegiricilordo lokallagsmis
yapisma soviyyalorinin todqiqi dsullarindan biri do termostimullagsmis corayan (TSC)
tisuludur. Nadir torpaq elementi itterbium <Yb> ilo agqarlanmis GarSes kristali da genis
zonali yarimkegiricilorin sinfina daxildir. Genis zonali yarimkegiricilorin gadagan zonasinda
lokal “yapigsma” soviyyslorinin Gyronilmasi hamin maddalarin texnika saholorinds totbiq
olunmasi, ¢ox ohomiyyatlidir. Ona géro do Ga:Ses <Yb> kristalinin qadagan zonasindaki
lokal saviyyalorinin yronilmasi mithiim shomiyyat kasb edir.

TSC tisulu ilo “yapigsma” saviyyolorinin dyranilmasi, bu saviyyslorin paylanmasi vo
onlarin xarakteristik parametrlori haqqinda miioyyan molumatlar verir. GaxSes<Yb>
kristalinda TSC ham zaif, ham do qiivvatli elektrik sahalorinds todqiq edilmisdir. Todgiqgatlar
gostormisdir ki, asagl temperaturlarda osason ylikdasiyicilarin rekombinasiyasi asason aparci
rol oynayir.

TSC-nin maksimumuna uygun golon temperaturlarda isa lokal soviyyalorin effektiv
bosalmasi bas verir.

Zoif elektrik saholorinds bosalmis soviyyslorin yiikdasiyicilart yenidon tutma ehtimali
boyiikk oldugundan onlar bir negco  dofo kegiricilikdo istirak edir. Elektrik sahasinin
intensivliyinin artmasi ilo TSC —in maksimumun giymati ensizlosir (sokil 1-don goriiniir) vo
elektrik sahasi intensivliyinn digor giymatlarinds iss bir nego maksimuna pargalanir.
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Sokil 1. Nadir torpaq elementi itterbium <Yb> ilo asqarlanmig Ga>Sez kristalinin
U=110V gorginlikds termostimullasmis corayanin (TSC) ayrisi.

Bu hadiss yiikdasiyicilarin tokrar tutma ehtimalinin sahanin intensivliyi tors miitonasib
olaraq azalmasi izah olunur. Belalikls, giiclii elektrik sahalorindo aparilan 6lgmolor lokal
saviyyalorin xarakteristik parametrlorini daha doqiq hesablamaga imkan verir. Miiayyan
olunmusdur ki, itterbium <Yb> asqarlar1 “dayaz” yapisma saviyyoalorini kompensasiya edir,
ona gora do TSC ayrisinds asag1 temperaturda maksimumlar ¢ox olur, darin saviyyalarin
yiikdastyicilart tutma ehtimali azdir.

Bundan slava nadir torpaq elementi itterbium <Yb> ilo asqarlanmis GaxSes kristalinin

174
otaq temperaturunda (300 k) vo 4+2,2-103; elektrik sahosindo stasionar Volt Amper

xarakteristikas1 (VAX) todqiq edilmisdir.

Tadqiq olunan kristalin VAX-dan istifads edorak lokal soviyyslorin asas parametrlori,
aktivlogsma enerjisi, talalorin konsentrasiyasi toyin edilmigdir.

Kompleks tadqiqatlar gostormisdir ki, TSC-1n qiymati kristal daxili geyri-bircinslilik vo
onun yaratdigi potensial relyeflo baglidir.
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HCCJIEJOBAHUE TEPMOCTUMYJIMPOBAHHOI'O TOKA (TCT) C
JIETUPOBAHHBIMU PEJIKO3EMEJIbBHBIMU 3JIEMEHTAMMU UTTEPBUU <YB>
JJIS1 KPUCTAJUIOB GAXSEs <YB>

JIcasaoos Invuun Mazomeo oznvt, Anuee Caoup Heghanouap oznwt,
Axaoosa I'vnvuemen Pacum Kvizol
Pezrome

B nmannHoit pabGore wucciemoBaHbl TepMocTtuMyinupoBaHHble Toku (TCT) ¢
JICTUPOBAHHBIMHM  PEIKO3EMENIbHBIMUA 3JIeMeHTaMu utTTepouit <YD>  amg  KpucTauioB
GaxSes<Yb>. Hccnemyemsbrii oOpaserr ¢ MOMOIIBIO KaKOro-iubo CBeTa BO30YXKICHHUS
MIEPEBOIUTCS] B HEPABHOBECHOE COCTOSTHUE, KOTOPOE «3aMOPAKUBACTCS» MPU OXJIAXKICHUU JI0
HU3KOW TeMIleparypbl. 3aTeM Mpd MOHOTOHHOM YBEJIMYEHUU TEeMIepaTyphl oOpasel]
MEePEXOIUT U3 BO30YKJIECHHOTO HEPABHOBECHOTO COCTOSIHHSI U TOTOM PETHCTPUPYETCS TOK.
[TokasaHo, uto ajst kpuctawioB GaxSes <Yb> na kpusoii TCT HabuogaeTcs 1Ba MaKCUMyMa
TOKA.

Bce mnomyueHHBIE OSKCHEPUMEHTANbHBIE PE3YJIbTAaThl XOPOLIO OOBSICHSIOTCA C
cymectBytomieit reopueit TCT.

STUDY OF THERMALLY STIMULATED CURRENT (TSC) WITH DOPED RARE
EARTH ELEMENTS YTTERBIUM <YB> FOR GA2SEs <YB> CRYSTALS

Javadov Elcin Maxammad, Aliev Sabir Isfandiyar,
Akhadova Gulceman Rasim
Summary

In this work, thermally stimulated currents (TST) with doped rare earth elements
ytterbium <Yb> for Ga,Ses <Yb> crystals are studied. Using some excitation light, the
sample under study is transferred to a nonequilibrium state, which is “frozen” when cooled to
a low temperature. Then, with a monotonous increase in temperature, the sample transitions
from an excited nonequilibrium state and then the current is recorded. It is shown that for
GaxSez <Yb> crystals two current maxima are observed on the TSC curve.

All experimental results obtained are well explained with the existing theory of TST.
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