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MninzS4 monokristallar: asasinda metal-yarimkegirici -metal strukturu hazirlanmis ve 77+300K temperatur intervalinda
voltamper xarakteristikasi(VAX) todgiq edilmisdir. VAX- da Om ganununa tabe olan, corayanin kaskin artma oblastlari ilo
yanas1 manfi diferensial miigavimotli oblastininda olmasi agkar edilmisdir. Gostorilmigdir ki, agirma effekti hom electron hom
do istilik proseslori hesabina bas vermisdir. Toalolrin aktivasiya enerjisi tapilmigdir.

Acar sozlor: agirma efekti, monfi migavimot, hadd gorginliyi, hodd coroyn
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GIRiS

Artiq bir nego onilliklordir ki, tadgigatgilarin
A'"B,"X,V! (burada A-ikivalentli kationlar — Mn, Co,
Ca; B- Ugvalentli kationlar - Ga, In; X-halkogenlor -S,
Se, Te) tipli birlosmolors maragini artirir. MnInaSs4 mo-
nokristallart bu tip birlosmoalordon biridir ki, onlarin
elektrik, foto, elektroliminessent vo bagqa xassalori bir
sira islords todqiq olunmusdur [1-7]. Buna baxmayaraq
MninzSs monokristallarinda monfi miigavimotli oblast
olan agirma effekti hagqinda elmi adobiyyatda demok
olar ki, malumat yoxdur.

Toqdim olunan i MnIn,Ss monokristallar1 osa-
sinda hazirlanmis metal- yarimkegirici-metal struktur-
larinda agirma efektinin tadgiqgina hasr olunmusdur.

TOCRUBU HIiSSO

MnIn,S; monokristallart bark cisim reaksiyasi
Usulu ilo alinmugdir. Monokristallarin alinmasi {iglin
optimal rejim t; (850°C) -t(750°C) tempertur fargi ol-
mugdur. Yodun miqdar1 va tacriibalorin muddati uygun
olarag 5mg/sm® vo 5 giin olmugdur. Rentgen analizi
almmis monokristallarin kub qurlusa malik olmasini
gOstormigdir(foza qrupu Fd3m), gofos parametrlori
a=10,71A. Omik elektrodlar gismindo indium (In)
gotiiriilmiisdiir. In- MnIn,S, -In strukturu sendvig
soklinds hazirlanmisdir. Elektrodlar arasindaki mosafo
(d) 50-1000mkm intervalda doyismisdir.

NOTICOLOR VO MUZAKIRO

Mixtslif temperatur intervalinda (77+360K) In-
MnIn,S, -In strukturunun sokil 1-do verilmis voltamper
xarakteristikalarinda bir nego oblastin olmast miioyyan
edilmisdir. Bels ki, kigik garginliklords nimunadan ke-
¢an carayan Om ganununa tabe olur. Garginliyin todri-
con artmasi naticasinds Om ganunu pozulur va gargin-
lik miayyan hadd giymatine (Un.g) ¢atanda niimuns
sigrayisla yiiksokomlu haldan asagiomlu hala kegir ki,
bu halida uzun muddat saxlayir, yani nimunads manfi
mugavimatli S tipli oblast yaranir. Agirma hadisasi za-
mani niimunanin migavimati 3 tortib azalir. Niimunoni
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avvalki halina qaytarmaq ii¢iin ona qisamiiddatli elek-
trik impulsu ils yaxud istilikls tosir etmok olar. VAX-
m gedisi miisahido olunan hadisanin avvali elektron,
sonrast isa (S tipli agirma efekti) istilik efekti ilo bagh
olmasindan xobor verir [9,10].

Sakil 1. in- MnIn2S4 -in strukturunun mixtslif tempe
raturlarda VAX (K): 1-360, 2-346, 3-320,
4-287, 5-239, 6-125, 7-77.

10 12
1097T, K-
Sakil 2. In- MnInzS4 -In strukturunda hedd gorginliyinin

temperaturdan asililig1.
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Sakil 1-dan gorindiyi kimi temperatur azaldigca
hodd gorginliyi artir, hadd Caroyani iso azalir.

Sakil 2 -do IgUn.d -in 10/T-don asililigi verilmis-
dir. 77+190K oblastda garginlik haddi demak olar ki,
temperaturdan asili deyil (ayrinin 1-ci hissasi),
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190+360K intervalinda isa bu asililiq kifayat gadordir
(ayrinin 2 va 3-cii hissasi). oyrinin (2) va (3) hissolorindon asirma efektino
cavabdeh olan talolorin aktivasiya enerjisi 0,11 eV va
< 304 = 0,063eV olaraq tapilmigdir ki, bu da termostimullas-
e dinllmus depolyarizasiyadan toyin edilmis giymotlorlo
e {ist-Usto diisiir [1-4].
1w 20+ Gorginlik haddinin nimunoenin qalinhigmdan (d)
. asililiq grafikindon (sokil 3) bu asililigin tors mitenasib
oldugu goriiniir, bu da asirma efektinin elekton-istilik
mexanizmini bir daha tesdigloyir.
\.\\ Beloliklo hazirlanmis In- MnIn,S, -In strukturun-
5 Eas TECEN da asirma efekti asqar edilmis vo gOstorilmisdir ki, bu
= hadiss hom elektron, ham ds istilik prosesslori hesabina
o bas verir.
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Sakil 3. In- MnInzSs -In strukturunda hoddgorginliyinin
niimunanin qalinligindan asililig1.

[11 H.H. Hugmues. TepMOCTHMYINPOBAHHBIC TOKH MnGalnSs. AMEA xabarlori, Fizika-riyaziyyat vo
B MoHOKpucTamuiax Mnln,Ss. @TII, 2002, 1. 36, B. texnika elmlori seriyasi, fizika va astronomiya,
7, c. 836-837. Baki, 2007, ¢. XXVII, Ne. 2, s. 123-125.

[21 H.H. Hugpmues, O.b.Tacues. Bonbrammepusie [7] N.N. Niftiyev, O.B.Tagiyev, M.B.Muradov, F.M.
XapaKTEePUCTHKH MOHOKpHCTaIoB MnIn,S, u Mammoadov, T.S.Hasimova. FeGa,Ss kristalinin
MnGazSs. ®TII, 2004, 1. 38, B. 2, c.164-165. dielektrik xassolori. AMEA, xaboarlori, Fizika-

[81 HH. Hugmues. DJeKTpuYecKue CBOIcTBa riyaziyyat vo texnika elmlori seriyasi, fizika vo
MoHOKprcTamioB Mnln,Ss. @TII, 2004, T. 38, B. astronomiya, 2007, ¢. XXVII, Ne 5, s. 84-86
2,¢.166-167. [8] H.H. Hugpmues, O.F. Tazcues, BiusHue CHIILHOTO

[4] N.N.Niftiyev,0.B.Tagiyev. MnIn;Ss vo MnGalnS, SIIEKTPUIECKOTO TIONSI Ha SJIEKTPOMPOBOIHOCTD
monokristalllarinda termostimullagmis depolyari- MOHOKpHCTAILIOB  MnGasSs, Mnin,Ss  m
zasiya coroyanlari. Fizika, AMEA, 2005, c. XI, MnGalnS;. ®TII, 2009, 1.43,B.9, c. 1172-1174.
Ne 3,5.10-11. [9]1 H.H.Bypmueiixa, A.A. Yecnox. K Bonpocy o Teruio-

[5] H.HHugpmues, O.F.Tacues. Bnusiaue ocsere- BOM IIEPEKIIOYEHNH B IIOJYNIPOBOIHUKAX. JINTOB-
HUSI HA BOJIETAMIIEPHBIE XapaKTEPUCTUKH U DJIEK- ckuit puznu. CoopHuk, 1975, 15, Ne6, ¢.935-941.
TPOMPOBOJHOCTE  MOHOKpUCTALIOB  MnInySs.  [10] 3.1 Kocnos. O MexaHusMe MEPEKTIOUCHUS B
TTucema B JKT®, 2005, 1. 31, B. 19, ¢. 72-75. TOHKOIUICHOYHOW cucreme MJIM. U3B. BbICHI.

[6] H.Hugpmues, O.b.Tazues.  DuepreTmueckue yueOubix 3aBeiennid. ®usuka, 1971, Ned, 63,
YPOBHH B MOHOKpHcTa/uax MnGa,Ss, MnIn,Ss n ¢.105-109.

O.B. Tagiyev, T.Sh. Ibragimova, F.A. Kazymova, G.S. Hadjiyeva, E.G. Asadov
INVESTIGATION OF THE SWITCHING EFFECT IN Mnln;Ss SINGLE CRYSTALS

MSM (metal-semiconductor-metal) structures based on MnInzSa single crystals were fabricated and their current-voltage
characteristics were studied in the temperature range 77+360K. The presence on the characteristics of the region with the
fulfillment of Ohm's law, a sharp increase in current and a region with differential negative resistance was revealed. It is shown
that the switching effect is caused by both electronic and thermal processes. The activation energies of the traps responsible for
switching have been determined.

0.b. Tarues, T.III. UoparumoBa, ®.A. KazpimoBa, I'.C. I'am:kunena, E.I'. Acagos
HNCCJUEJOBAHUE DO®PEKTA INEPEKJIIOYEHUSA B MOHOKPUCTAJLJIAX MnlnzSs
Usrorosnenst MIIM (MeTan-ronynpoBoAHHK-METaJI)- CTPYKTYphl Ha OCHOBE MOHOKpUcTauioB MnlInzSs u B obiactu
temmepatyp 77+360K uccneoBaHbl HX BOJIbTAMIIEPHBIC XapaKTEPUCTHKU. BBIIBICHO HaIM4YKE HA XapaKTePHCTHKAX 001acTi
C BBINOJHEHHEM 3akoHa OMa, pe3Koro pocra Toka M obnactu ¢ auddepeHunanbHbBIM OTPULATEIBHBIM CONPOTHBICHUEM.

IToka3zano, uTo 3((eKT mepeKToUeH s BbI3BAH KaK 3I€KTPOHHBIMH, TaK M TEIIOBBIMU TNponeccamMu. OnpeseneHbl SHEPTUU
aKTHBAIIUH JIOBYIIEK, OTBETCTBCHHBIX 3a MEPEKIIOUCHHE.
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