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Po3pobku HayKoBO 06rpyHTOBaHOI TexHomorii CdTe:Br neobximni 1ocToBipHi BitomocTi mpo foro
JnedeKTHHIT cTaH.

B naniit po6oTi 32 JOMOMOror0 KBa3iXiMi4HUX peaKiiii 3MOJEIbOBAHO YTBOPEHHS TOUKOBHX Je-
(ekTiB y KpHCTanax KaaMmiii TelxypHIy JIeroBaHoro 6poMoM, i Ha OCHOBI IIbOTO PO3PaXOBaHi 3aJIekK-
HOCTi KOHLICHTpalliii TOYKOBHX Ae(eKTiB Ta BUIbHHX HOCIiB 3apsiy BiJl TEXHOJNOTIYHHX (HaKTOPiB
JIBOTEMIIEPATYPHOTO Bifmaiy.

PiBHOBary «kpucTan-nmapay» IpH ObOMY MOKHA OIHCATH 32 JOIOMOTIOI0 CHCTEMH PiBHAHb KBa3i-
XiMI9HUX peakIiii, HaBeJeHUX Y TaOJui.

Tabmims 1 — Kpasiximiuni peakuii 1ed)ekToyTBOPEHHs Ta iX KOHCTAHTH PiBHOBaru
Ne Pisnsnns peaxuii KomucranTa piBHOBaru

1 "0"0 e +h" K,=np

2 | ca'n cdl,+ Ve Kooy =[ V1. |Pad

3 | Cdegn Vé+cd” Keq=[VeaIPea

4 | cd'0 cd’ K, = [Cd! P

5 | CdTeD Te®+Cd” K, =[Te! P

6 | Cd'0 Cd* +2e K, =[cd |n* /[Cd! ]

7 | Vo0 Vi+2n K, =[ V& o’ /[ Va:]

8 | Te/O Te +2h* K, :I:Te‘z’]p2 /I:Te?]

9 | VeO VZ+2e Ky =[Vir]n? /[ V2. ]

10 | 2Brh+V25 0 ‘:(ZBrT"eVé; )°]:A K, =[(2Brva)]/[va BT

Tyr K =K, exp(-~AH /kT) — koncranra piHoBaru, 1e AH — enransnis peakuii; P, — mapmia-

JIBHUI THCK TIapH Ka/Milo; e — eleKTpoH; h* — jipka; n i p — KOHUEHTpawii eeKTpoHiB i AipoK Bi-
JIIOBIJTHO, «V» — Mapa.

Po3B’s13y104H OIep:KaHy CHCTEMY PiBHSHB JUIs BIACHMX TOYKOBHX JA€(eKTiB Ta PiBHAHHS yTBO-
PEHHS aKIIENTOPHOTO KOMILIEKCY Pa3’oM 3 PiBHSIHHAMH MaTepiaibHOro GanaHcy:

Bry, =[ Bri. |+[A].

tot —
Ta PiBHAHHSAM IIOBHOI €JIeKTPOHEHTPAIbHOCTI:
n+2[ Vg ]+2[ T |=p+2[ VE |+2[ Cd? |+[ Br. |

OTPHMAIN TEMIepaTypHi Ta OAapHuHi 3aleKHOCTI KOHLEHTPaLil TOYKOBHUX Ae(eKTiB Ta BIIbHHX
HOCI1B 3apsny. UHCIIOBI 3HaYeHHs TapaMeTpiB, HEOOXIIHHUX Ul PO3PAaxXyHKY, B3Ti 3 [1].
Po3paxyHOK MOKa3aB, 10 KOHIIEHTPALlisl €JIEKTPOHIB N NPAKTHYHO HE 3aIEKUTh Bill TEMIepary-
pu Bigmany T i, BogHOYac, JIiHIHHO 3aJI€KUTH BiJl THCKY NMapH KaaMito Pcg, 1m0 106pe y3roukyersest
3 excriepuMeHTOM. Lle mixTBep/Kye aneKBaTHiCTH BHOPAHOI HaMH MoJeni 1e(eKTOyTBOPEHHS y
KpPHCTaJIaX KajMiii TeTypHiLy JIeroBaHOro 6pOMOM, B siKiii JOMiHyIOUHMH JeeKTaMH € OXHOKPATHO

0
HOHI30BaHi aTOMH JOMIIIKH Y By3ii Tenypy Brf, Ta KoMIUICeKCH (2BrﬂV§;) .
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HiJliB XapaKTepH3YIOThCs HEMOHOTOHHOIO OCIHIIAIIHHOIO TOBEIIHKOIO (pHC. 1).

3anexxnocti TE mapamerpiB Bil IIMPHHYU SIMH JUIS TUTIBOK Pi3HUX CIOJYK ILTFOMOYM XaJIbKOT€Hi-
JUB BiIPi3HSAIOTECS cepefHiM 3Ha4deHHsM TE mapamerpiB Ha BCbOMY JOCIIIKyBaHOMY Jiara3oHi
TOBIIHH, a TAKOXX BEIMYHMHOIO i MOJIOXKEHHSIM eKcTpeMyMiB (puc. 1). PasoM 3 Tum, Xapakrep xomy
KPHBHX € iIeHTHYHUM. TaK, JUIsl BCIX CTPYKTYp NPH MaJINX 3HAYCHHSX MUPUHHU MU (MeHIIe 20 HM)
BUSBIICHO BUCOKi 3HaueHHs KoedinieHTa 3eeOeka Ta Jy:Ke 3aHIKEeHI 3HaUYCHHs eIeKTPOIPOBiTHOC-
Ti. 30iIbLICHHS IIHPUHH SIMH [IPHBOJIUTH 10 3HIKEHHS BEJIMYUHH KoediuieHTta 3eeOeka Ta 10 30i-
JIbIICHHS BEJIMYMHH €JIeKTpONpoBiaHocTi. IIpy oMy BCi Ii 3aJI€KHOCTi BUXOJATh HA HACHYCHHS.
3a3Ha4YMMO, 110 TAKUI XapaKTep 3MiHH TEOPETHYHNX KPHBHX (PHC. 1) B OCHOBHOMY BiZIIOBiZa€ €K-
CIIEPUMEHTAIIBHAM JIaHHM, 10 CBiTYUTH NP0 NPABHIBHICTE BUKOPUCTAHOT PO3PAXYHKOBOT MOJIEIII.

3araoM MOXHA CKa3aTH, IO MAaKCHMAIbHi 3HAYCHHS TEPMOGNEKTPHYHO MOTYKHOCTI S2G €
MCHIIUMH 3a eKCTepUMeHTaNbHI. Jlnme juis cronykn PbTe MakcuManbHe 3HaueHHs S°G me-
PeBHIIye eKCIIEPHMEHTabHE, OJHAK L[bOMY 3HA4YEHHIO BiJNOBifa€ IyKe Majla LIHMPHHA SMH, JUIS
SIKOI €KCIIEPUMEHT B3aralli He IPOBOJMBCA. 3 OJHOr0 GOKY, MPUYMHOIO JAHOTO HEY3TOKEHHS MO-
ke OyTH HeBpaxyBaHHS OOMEXEHOCTi BHCOTH MOTEHI{ialbHUX Oap'epiB, a 3 iHIIOrO OOKY — HasB-
HICTh JIOJATKOBUX E€KCIIEPHMEHTAIbHUX (haKTOPiB, 5Ki, MOPYY 3 SBHILEM KBAaHTOBO-PO3MiPHOrO
e(eKTy, BIUIMBAIOTh HA aMILTITYy OCLMIIALII d-3a/eXKHOCTeil TepMOEIEeKTPUYHHIX BEJNYHH.

Tlokasano, 110 JeryBaHHs IIIOMOYM TellypHay CTHOiEM Ta GicMyTOM MPH3BOAHTE 10 Pi3KOI 3Mi-
HH KiHeTHYHHUX BIacTUBOCTeHl HaHOoCTpykTyp PbTe:Sb(Bi), mo Bexe 1o minBuuieHHs KoedilieHTa
TEPMOEIEKTPUYHOI IIOTYXKHOCTI.

BpaxyBaHHs 0OMeXEHOCTi BUCOTH IIOTEHLIaTbHHUX 6ap'epiB, a TAKOK BH3HAYCHHS TEILIOMPOBi-
HOCTEH HaHOCTPYKTYp IUTIOMOYM XaJIbKOTEHiJIiB Ul pO3paxyHKy d-3aIe:KHOCTeH TepMOeNeKTpHY-
HHX JJOOPOTHOCTEH BilOBITHUX CTPYKTYp € BKpail HEOOXiTHUM y MOAANBIINX JOCIiDKEHHSX.

PoGora BuKOHaHa 3rinHO 3 HaykoBuMH mnpoektamn HAH VYkpainu (peectpauiiinnii Homep
0113U000185), AdDJT MOH Ykpainu (peectpauiiinuii Homep 0113U003689, Ta Binmimy my6mi-
soi aumomatii HATO nporpamu «Hayka 3apann mupy» (NUKR, SEPP 984536).
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