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Xiilasa: Bu isdo asqarlanmis nadir torpaq elementlori itterbium (Yb) ilo termal
stimullagdirilan carayanin (TSC) tadqiqi aparilir, tadqiq olunan niimuna asagi temperatura
godor soyuduqda qeyri-tarazliq vaziyyating kegirilir. GaxTes<Yb> kristallart iiciin TSC
ayrisinda iki carayan maksimumu miisahida olunur. GaxTes<Yb> kristalinda riyazi carayan-
Qorginlik xarakteristikalart otaq temperaturunda todqiq edilmisdir. Aparimis todgiqatlar
gostormigdir ki, kigik tolalar corayan-garginlik xiisusiyyatlarina giiclii tasir gostarir Va onlarin
parametrlori miiayyan edilmisdir.

Acar sozlar: yarimkegcirici, asqar, termostimullasmig caroyan (TSC), nadir torpaq
elementi itterbium,qadagan zonasi, talo, ylirtikliik, elektronun yiikii, omik kontakt

KiioueBoe ¢j10BO: MONYNIPOBOJHUK, JIOBYIIKA, MOJXYMPOBOAHHK, 3apsl] SJICKTPOHA,
nobaska, tepmocTuMyiupoBaHHbId TOK (TCT), penko3eMenbHBIA 3JIEMEHT HTTEpOuii,
3anpenieHHas 30Ha, MOJABUKHOCTh, OMUYECKUI KOHTAKT
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Coxsayl todqigatlar gostormisdir ki, genis zonali yarimkegiricilordo lokallagsmis
yapisma soviyyalorinin todqiqi dsullarindan biri do termostimullagsmis corayan (TSC)
tisuludur. Nadir torpaq elementi itterbium (Yb) ilo asqarlanmis GaoTes Kristalinda genis zonali
yarimkegiricilor sinfino daxildir. Genis zonali yarimkegiricilorin qadagan zonasinda lokal,
yapisma saviyyalarinin dyranilmasi vo hamin maddslorin texnikanin miixtalif sahalorinds
tothig edilmoasi ¢ox oshamiyyatlidir. Ona goro do Ga:Tes<Yb> monokristalinin gadagan
zonasindaki lokal soviyyslori miithiim ohamiyyat kosb edir. TSC fisulu ilo yapisma
soviyyalorinin  Oyronilmasi bu saviyyalorin neco paylanmasi vo onlarin xarakteristik
parametrlori haqqinda miiayyan molumatlar verir. [1]

Todgiqgatlar gostormisdir ki, asagi temperaturlarda yiikdasiyicilarin rekombinasiyasi
hadisasi asasan aparici rol oynayir. TSC-nin maksimumuna uygun galon temperaturda iso
lokal saviyyslorin effektiv bosalmasi bas verir (sokil 1) [1]
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Sokil 1. Nadir torpag elementi itterbium ila (Yb) asqarlanmis GazTes kristalimin
U=110 V garginlikda termostimullasms carayanin (TSC) ayrisi
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Zoif elektrik saholorinds bosalmis saholorin yiikdasiyicilari yenidon tutma ehtimali
boyiik oldugundan onlar bir neso dofo kegiricilikdo istirak edirlor. Elektrik sahasinin
intensivliyinin artmasi ilo TSC-nin maksimumunun giymoti ensizlogir. Sokil 1-don aydin
goriiniir ki, elektrik sahasi intensivliyinin digar giymotlorinds iss bir ne¢o kigik maksimuma
parcalanir.

Bu hadiso yiikdastyicilarin tokrar tutma ehtimalinin sahoanin intensivliyi ilo tors
miitonasib olaraq azalmasi ilo izah olunur.

Belaliklo, giiclii elektrik saholorinds  aparilan o6lgmalor lokal soviyyslorin asas
parametrlorini daha doqiq hesablamaga imkan yaradir. itterbium (Yb) asqarlari “dayaz”
yapisma saviyyslorini kompensasiya edir, ona goro do TSC — ay oyrisindo asagi
temperaturlarda kicik maksimumlar ¢ox olur vo doarin Saviyyoslorin yiikdasiyicilart tutma
ehtimal1 azalir.

Cox sayli todqgiqatlar gostormisdir ki, genis zonali yarimkegiricilordo yapisma
saviyyalarinin tadqiqi tisullarindan biri do VAX-dir. [2]

GaxTes<Yb> kristalindan hazirlanmis niimunoalords otaq temperaturunda statistik volt-
amper xarakteristikas1 (VAX) ¢ixarilmisdir:

Tocriibalor noticasindo miioyyon olunmusdur ki, GarTes<Yb>-do qadagan zonasi
miixtalif parametrli lokal saviyyslorlo zongindir. Bu saviyyslor geyri-tarazliq proseslarinds
miihiim rol oynayir.

VAX-n1 dyronmoak isiin niimunalora indium (Jn) elementindon Omik kontakt
edilmisdir. Otaq temperaturunda ¢ixarilmis VAX-da ti¢ oblast miisahido olunur. Xatti asililiq
(J~U), kvadratik (J~U?) vo coroyanin koskin artdig1 oblastlar (J~U-*1)

Burada L = % -dir. Ty xarakteristik temperaturdur, temperatur artdiqca qiymoti 5-don 2-

ya godor azalir.
Sakil 2-do GaxTes<Yb> kristalinin otaq temperaturunda VAX-1 verilmisdir.
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Sokil 2. itterbium (Yb) ilo agsqarlanmis Ga2Tes<Yb> kristalinin otaq

temperaturunda Volt-amper xarakteristikasi

Sokil 2-don goriiniir ki, otaq temperaturunda vo miixtalif gorginliklords injeksiya olan
yiikdastyicilarin konsentrasiyasi tarazliqda olan yiikdasiyicilarin konsentrasiyasini iistaloyir.
VAX-da kvadratik asililiq temperatur yiiksoldikcs kecid gorginliyi do azalir. [4]

Kvadratik oblastdan sonra carayan kaskin artir, bu da Ga;Tes<Yb> kristalinda talalorin
dstlinliik  toskil etdiyini gostorir. Tololorin - VAX-da rolu onunla izah olunur Ki,
yarimkegiricilords talo olmadiqda injeksiya edon yiikdasiyicilar hacmi yiiklor yaradir. [5]

Todqig olunan GaxTes<Yb> kristalinin VAX-dan istifado edorok lokal saviyyslorinin
osas parametrlori aktivlosma enerjisi, talolorin konsentrasiyasi, yiirtiklikk vo digar parametrlori
toyin edilmisdir.
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Kompleks tadgiqatlar gostormisdir ki, TSC-in vo VAX-1n fiziki xassalori kristal daxili geyri-
bircinslilik vo onun yaratdigi potensial relyefls baglidir.
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HCCJIEJOBAHHE TEPMOCTUMYJMPOBAHHOI'O TOKA (TCT) C
JIETUPOBAHHBIMU PEJKO3EMEJIbHBIMU 3JIEMEHTAMUW UTTEPBUM (YB) IAJIs
KPUCTAJVIOB GA:TEs<YB>

/Dicasaoos Invuun Mazomeo oznwl,
Anues Cabup Hegpanouap oznwt, Ceuoosa Hpaoa Aouns Kvizvl
Pe3ztome

B nanHoii pabote mcciemoBanus TepMocTuMynupoBanHoro Toka (TCT) ¢ ernpoBaHHBIMU
penko3eMenbHbBIME diteMeHTamu uTtepbuit (Yh) umccneayemsrit obpaser ¢ mOMOIIBIO KaKoro CBETa
BO30YXKJCHUS TIEPEBOIUTCS B HEPABHOBECHOE COCTOSHHUS KOTOPOE «3aMOPaXKUBACTCS» IPH
OXJWKICHUH J0 HHU3KOW TemrepaTypa. 3aTéM MOHOTOHHOM YBEIHUYEHHH TeMIepaTyphl o0pasell
MEPEXOIUT U3 BO30YKIESHHOTO HEPAaBHOBECHOTO COCTOSHUS M MOTOM peructpupyercst Tok. [lokazano
uro ayst KpucTtaiuioB Ga;Tes<Yb> na kpuBoit TCT nHaOmoqaeTcs 1Ba MaKCHMyMa TOKA.

HccnenoBaHbl Tpu  KOMHATHBIM — TeMIeEpaType C MaTeMaTHYeCKHe BOJIbT-aMIIepHBIC
xapaktepuctuku (BAX) B kpuctammie GapTes<Yb>. [IpoBeneHHble HCCEIOBAHNE MTOKA3AIH, YTO Ha
BAX cunbHO IEHCTBYIOT MENKHE JIOBYIIIKHA U OTIPEICTICHBI UX MapaMeTPhI.

Bce nonmyueHHBIE SKCIIEPUMEHTANBHBIE PE3yNbTaThl XOPOIIO OOBICHSIETCS C CYIIECTBYIOIICH
teopuert BAX u TCT.

STUDY OF THERMALLY STIMULATED CURRENT (TSC) IN GA; TE:<YB> SINGLE
CRYSTAL DOPED WITH THE RARE EARTH ELEMENT
YTTERBIUM (YB)

Javadov Elchin Mahammad oglu,
Aliyev Sabir Isfandiyar oglu, Seyidova Irada Adil gizi
Summary

In this paper, the thermally stimulated current (TSC) with doped rare earth elements ytterbium
('Yb) is studied. The sample is transferred to a nonequilibrium state by means of excitation light, which
is "frozen" when cooled to a low temperature. Then, with a monotonous increase in temperature, the
sample passes from the excited nonequilibrium state and then the current is recorded. It is shown that
for Ga,Tes<Yb>. crystals, two current maxima are observed on the TSC curve. The mathematical
current-voltage characteristics (CVC) in the Ga;Tes<Yb>. crystal were studied at room temperature.
The conducted studies showed that small traps strongly affect the CVC and their parameters were
determined. All the experimental results are well explained by the existing theory of CVC and TSC.
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