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kadmiumis teluridis defeqtiani kristalebis  

magnituri Tvisebebi 

nana mamisaSvili lalita darCiaSvili zurab CaCxiani 

saqarTvelos teqnikuri universiteti  

reziume 

 faradeis meTodiT Seswavlilia CdTe , InCdTe : -isa da CdTe : −Cl is 

kristalebis magnituri amTviseblobis damokidebuleba temperaturaze K3005 ÷  

farglebSi. eqsperimentebis Sedegebi ar ewinaaRmdegeba varauds, rom magnitur 

amTviseblobaSi lanJevenis da van-flekiseul minarevTa kompleqsis paramagnetizmis 

wvlili nulisagan gansxvavebulia _ sakuTari wertilovani defeqti. ganixileba 

SesaZlebelia Tu ara kadmiumis teluridis moculobaSi axali diamagnituri kompleqsebis 

warmoqmna. 

     sakvanZo sityvebi: kristali. paramagnetizmi. temperatura.  

      1. Sesavali 

       diamagnituri kristalis magnitur Tvisebebze defeqtebis gavlenis SesaZlebloba, 

Cvenis azriT, pirvelad ganxilulia [1] naSromSi. TeGaAs : (ix.[2]) Zlierad legirebuli 

kristalebisaTvis χ , magnituri amTviseblobis gazomvam saSualeba mogvca  aRmogveCina 

χ -s damokidebuleba temperaturaze −K100 ze dabali temperaturisaTvi, rac 

interpretirebuli iyo, rogorc ucnobi bunebis defeqtebis lanJevenis paramagnitizmis 

wvlili. SemdgomSi AuAlCdIn ,,,  da Cu -iT legirebuli kadmiumis telurids  −n  da 

−p  tipis kristalebis magnituri Tvisebebis eqsperimentulma kvlevebma gviCvena [3], rom 

K3005 ÷  intervalSi imis miuxedavad, Tu rogori iqneba minarevis koncentracia, χ -s 

mniSvneloba ar aris damokidebuli T _ze.  magram 7105,32,3 −×−÷− sm
2
/g  intervalSi 

χ -s sidide sxvadasxva iyo yoveli nimuSisaTvis.  Sedegebidan gamomdinare [3] naSromis 

avtorebma gamoTqves mosazreba, rom [ ]cdcd InV  da [ ]cdcd XV  (X _ arakontrolilebadi 

minarevia) donorul-aqceptoruli wyvilebSi, am wyvilebis koncentracia ki 

damokidebulia sawyisi masalis legirebis bunebasa da sisufTaveze, magnitur 

amTviseblobaSi van-flekiseuli wvlili nulisagan gansxvavebulia. 

Tu kadmiumis teluridSi minarevebi sakuTar wertilovan defeqtebTan (swd) 

erTad warmoqmnis erTjeradad damuxtul kompleqsebs, maSin es ukanasknelni 

warmoCindeba rogorc paramagnituri centrebi (pc), romelTa wvlili χ -Si, rodesac 

0→T  ganuwyvetliv gaizrdeba kiuris kanonis mixedviT [4]. vinaidan eqsperimentis 

Sedegebi am varauds ewinaaRmdegeba, aseTi pc_is koncentracia erTob mcire sidided 
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unda CavTvaloT, sxvadasxva niSnebisaTvis χ  sidideTa Soris gansxvaveba unda 

davukavSiroT kadmiumis teluridSi diamagnituri kompleqsebis warmoqmnisas, romlebic 

cvlis bmaTa miwdviT savalento eleqtronebis ganawilebis anizotropis da ZiriTadad 

swored es ganapirobebs defeqtTa van-flekiseul paramagnitizms. kadmiumis teluridSi 

aseTi centrebis arseboba gamomdinareobs me-[5] naSromidan, romelSic gaanalizebulia 

kadmiumis teluridis defeqtiani struqtura gazrdisa da legirebis pirobebze 

damokidebulebiT. cxadia, rom defeqtiani struqturis analizi albaTuri xasiaTisaa da 

amitom kadmiumis teluridis defeqtiani kristalebis magnitur amTviseblobaSi axali 

monacemebis Cabma gvaZlevs damatebiT informacias defeqtebis eleqtronuli 

konfiguraciisa da maTi muxtis Sesaxeb. 

    2. ZiriTadi nawili 

 winamdebare naSromSi mocemulia 43,0  tl velSi, K3005 ÷ _mde temperaturaze 

kadmiumis teluridis maRalomiani kristalebis magnituri amTviseblobis efeqtur 

mniSvnelobaTa gazomvis Sedegebi. 

kadmiumis teluridis monokristali magnituri amTviseblobis gazomva xdeba 

faradeis meTodiT Zlieri magnituri velebisa da dabali temperaturis pirobebSi 

saerTaSoriso laboratoriaSi. temperaturuli damokidebulebis gamosakvlevlad 

viyenebT Termoregulatorad heliumis kriostats, rac saSualebas gvaZlevs 

temperatura SegvenarCunebina K05,0±  sizustiT. Cven vikvlevdiT 0,52,00,2 ×× mm
3
 

zomis kadmiumis teluridis nimuSebs. nakvlevi nimuSebi mzaddeba monokristalebisagan, 

romlebic izrdeboda nadnobisa da airadi fazisagan. sawyisi monokristalebis gamtaroba 

iyo р tipis da maTi 410≈Tρ  omi.sm. nimuSebis legireba donoruli In_sa daCl _is 

minarevebiT iwvevda Tρ _s zrdas Sesabamisad 710  da 810  om.sm_mde. fotoluminesenciis, 

fotogamtarobisa da eleqtronuli STanTqmis Sesaxeb Catarebuli gamokvlevebi [6] 

gviCvenebs, rom CdTe -is SemadgenlobaSi minarevi Sedis rogorc Semadgeneli nawili 

romeliRac kompleqsebisa, romelTa simetria gansxvavdeba kristalis simetriisgan. 

Cl:CdTe,: InCdTe  efeqturi magnituri amTviseblobis temperaturaze 

damokidebulebis χ ef ( )T  gazomvis Sedegad miRebuli monacemebi mocemulia 1-el 

naxazze. miRebuli Sedegebis analizisas yuradRebas iqcevs χ ef ( )T  damkidebulebis 

msgavseba (rasac mudmivi sididis sizustiT), |χ ef| mniSvnelobis Semcireba, rodesac 

0→T , CdTe  da InCdTe :  defeqtiani kristalebis gadasvla diamagnituri 

mdgomareobidan paramagniturSi da KT 100<  areSi χ ef ( )T  damokidebulebis 

aramonitoruli xasiaTi. 
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miRebuli eqsperimentuli monacemebi 

gasagebi gaxdeba, Tu vivaraudebT, rom 

kadmiumis teluridSi defeqtebis roli 

arsebiTia da maTi wvlili mniSvnelovania 

magnitur TvisebebSi, rac ganpirobebulia 

mocemulobaSi swd_is da nulisgan 

gansxvavebuli magnituri momentis mqone 

minarev_swd_is kompleqsis arsebobiT. 

iseve, rogorc [2]-Si, CavTvaloT, rom 

defeqtiani kristalis jamuri amTvisebloba 

χ ef. idealuri  kristali χ  amTviseblobisa 

da χ def. defeqtebis amTviseblobis aditiuri 

jamia. 

χ ef= χ + χ def 

vinaidan amTvisebloba idealuri diamagnitikisa, romelic Sedgeba diamagnituri da 

van-flekiseuli wevrebisagan, ar aris damokidebuli T _ze [1], advilia defeqtebis 

wvlilis Sefaseba jamur amTviseblobaSi, Tu CavTvliT, rom χ  mudmivia da tolia 

7106,3 −×−  sm
3
/g. eqsperimentuli monacemebis damuSavebis Sedegebi mocemulia me_2 

naxazze da aRiwereba χ def=
1−+ CTVVχ  damokidebulebiT, sadac VVχ  da C  axasiaTeben 

Sesabamisad van-flekiseuli da lanJeveniseuli defeqtebis paramagnitizms.  

 

VVχ  da C  parametrebis Sefaseba 

mocemulia cxrilSi %10±  sizustiT.  

[ ]5  _is mixedviT SeiZleba vivaraudiT, 

rom  kadmiumis teluridis sawyis kristalSi 

aris −
CdV  da =

CdV  aqceptorebis tipis swd, 

romelebic gansazRvraven −P tipis  gamtarobas 

da [ ]−⋅ CdCd AlV  kompleqss.  am defeqtebis 

arseboba kadmiumis teluridis moculobaSi unda 

iwvevdes sfaleratuli mesris damaxinjebas da 

maSasadame, unda migviyvanos bmebis gaswvriv 

savalento eleqtronebis ganawilebis 
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anizotropis mniSvnelovan Secvlamde, rasac Tan sdevs defeqtis ZiriTadi da zeemanis 

orbituli efeqtiT gamo aRgznebuli mdgomareobis erTmaneTSi areva da rac swored aris 

defeqtis van-flekiseuli defeqtis paramagnitizmis mizezi [7]. am dros erTjeradad 

damuxtuli defeqtebi TiTqos paramagnituri centrebia, romelTa magnituri Tvisebebis 

temperaturaze damokidebuleba emorCileba kiuris kanons. 

kadmiumis teluridis meserSi Cl _is donoruli minarevis Seyvanas mosdevs 

rogorc van-flukiseuli paramagnitizmis Zlierad Secvla, ise defeqtebisa da maTi 

lanJevenis paramagnitizmis Semcireba. (ix. cxr.1) aseTi situaciis arseboba SesaZlebelia 

paramagnituri swd_is nawilis [ ]iCd ClV  diamagnitur kompleqsebSi SeboWvis gamo, rac 

dasturdeba kiuris mudmivas SemcirebiT da eTanxmeba [5] naSromis Sedegs. Cven aseve ar 

gamovricxavT ufro rTuli [ ]iCdCd ClAlV  diamagnituri kompleqsebis warmoqmnis 

SesaZleblobas.  

cxr.1. 

 kristalis tipi 710−⋅VVχ  sm
3
/g 710−⋅C sm

3 K /g 

InCdTe :  2,2 1,6 

CdTe  1,3 10 

ClCdTe :  0,1 5 

 

Tu aseTi kompleqsi warmoiqmna kadmiumis teluridSi, maSin defeqtebis van-

flekiseuli paramagnitizmis mkveTrad Semcirebas unda mohyves am ukanasknelTa 

eleqtronuli struqturis iseTi gardaqmna, romelis drosac ZiriTadi da aRgznebuli 

mdgomareobebis erTmaneTSi areva imdenad mcirea, rom SeiZleba misi ugulvebelyofa, 

vinaidan defeqtis ZiriTadi da mis zemoT mdebare orbituli mdgomareobebis energiebs 

Soris gansxvaveba arsebiTia. 

kadmiumis teluridis indiumiT legireba iwvevs sapirispiro Sedegs: izrdeba 

defeqebis lanJeveniseuli da van-flekiseuli paramagnitizmi. rogorc Cans, es efeqti 

upirveles yovlisa mowmobs damatebiTi [ ]CdCd InV  paramagnituri kompleqsebis warmoqmnas. 

aseTi donor-aqceptoruli wyvilebis warmoqmna CdTe : −Cl Tan SedarebiT principulad 

sxva Sedegs gvaZlevs, ZiriTadi da zedaorbituli mdgomareobebis areva zeemanis efeqtis 

gamo. 
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     3. daskvna 

 am naSromSi gadmocemuli mosazrebebi KT 40<  temperaturisaTvis SeiZleba 

varaudad darCes, vinaidan K40 _ze meti temperaturebisas Catarebuli eqsperimentebis 

Sedegebi metyvelebs defeqtebisa da maTi kompleqsebis ufro rTul eleqtronul 

konfiguraciaze. 
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MAGNETIC PROPERTIES OF DEFECTIVE CRYSTALS OF TELLURIDE  
OF CADMIUM 

Mamisashvili Nana, Darchiashvili Lalita,  Chachkhiani Zurab 
Georgian Technical University 

Summary 

By means of Method of Faraday in the field of temperatures (5–300)K studies 

temperature dependences of a magnetic susceptibility of crystals СdTe, CdTe:In and CdTe:CI. Results 

of experiments do not contradict the offer on the contribution distinct from zero in a magnetic 

susceptibility lanjevenovskava and Van-Flekovekova paramagnetism of complexes an impurity? Own 

dot defect. The opportunity of formation in volume CdTe of new diamagnetic complexes is discussed. 

 

МАГНИТНЫЕ СВОЙСТВА ДЕФЕКТНЫХ КРИСТАЛЛОВ  
ТЕЛЛУРИДА КАДМИЯ 

Мамисашвили    Н.А.,  Дарчиашвили Л.К.,  Чачхиани З.Б. 
Грузинский Технический Университет 

Резюме 

Методом Фарадея  в области температур 5 - 300 К изучены температурные 

зависимости магнитной восприимчивости  кристаллов  СdTe, CdTe:In и  CdTe:CI. 

Результаты  экспериментов не противоречат предложению об отличном от нуля вкладе 

в магнитную восприимчивость ланжевеновского и ван-флековского парамагнетизма 

комплексов примесь – собственный точечный дефект. Обсуждается возможность 

образования в объеме CdTe новых диамагнитных комплексов. 


