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MOAEJINPOBAHUE SQHEPI'ETUYECKOI'O CIIEKTPA KA
CdTe/Hg; xCd;Te/CdTe IIPU1 BAPBbMPOBAHUVUN BEJINYNHBI
PA3BPBIBA 30H, HINPUHBI AMBI 1 COCTABA x

E. A. Menexuk, 2K. B. I'ymentok-CoraeBckast

T'emepocmpyxmypw. CdTe/Cd,Hg,_—, Te/CdTe cezo0na npu-
BAEKAIOM,  0ONDULOT  UHMEPEC U  ABAANMCA BGECOMA NeEp-
CNEKMUBHULMU OAA PA3PabOMKU demeKmopos mepazepu060-
20 UBAYUEHUSA H08020 nokosenus. Odnako ceolicmea Makux
CMPYKMYP MG Ce200HA 6 AUMEPAMYpe udyueHv, Hedocma-
mouno. B pabome nposedeno meopemuueckoe MoIeaupo6a-
HUE IHEP2EMUYECKO20 CNEKMPL U BOAHOBVL PYHKUul 2e-
mepocmpyrmypo. CdTe/Cd,Hgy—, Te/CdTe das pasauvuros
3HAYEHUT WUPUHDL AMDL, PA3PVIBE BANEHTHBLT 30H U COCMA-
6a x 6 duanasone 0 < x < 0.16. Uszyuenv, Tapaxmeproie 0co-
beHHocmU NOBEIEHUA IHEPLEMUYECKUT YPOBHET 0BYMEPHBLT
INEKMPOHOB 8 MAKUT CMPYKMYpPar npu usmeneruu . Ilo-
AYuer Kpumepul 0A% onpedeserus KOAUMECMEA INEKMPOH-
HOLL YPOoGHeT, HuMce Ona 30HbL NPOGOJUMOCTIU, NPUMEHUMBLT
oasn cocmasos 0 < x < 0.16. Ilposedenwv, pacuemo, epemenu
PEAGKCAUUU OBYMEPHBLL IAEKMPOHOE HaA NPOJOALHOIL ONMU-

Yeckur hoHoHax.

KiroueBrbie cjaoBa: rerepoCTpyKTypPhl, KBAHTOBBIE SIMBI, JIBYMEDHbBIE 3JI€KTPOHBI.

Cerogug wuccienoBannio TIM-u3nydeHnss m MeTOIOB €ro JIeTeKTHPOBAHHUSA Y/Ie/IdeT-
cs 3HaduTe/ibHOe BHUMaHue. TT'H-jieTeKTopbl MOIyT OBITh HMCIIOJIb30BaHbI BO MHOI'MX 00-
JIACTSX, HAYMHAs OT M3YYeHHs KOCMOoca # 10 Memuinuabl. OaHuMu u3 Hawmbojee Imep-
CHEKTHBHBIX MATEPUAJIOB JIJI CO3/IaHUs TAKHUX JETEKTOPOB CUUTAIOTCI TeTepPOCTPYKTYPbI
CdTe/Cd,Hg;_,Te/CdTe. B nuanasone 3mauenmnii cocraBa 0 < x < 0.16, marepuan
Cd,Hg;_,Te obramaeT nHBePTUPOBAHHON 30HHOI CTPYKTYPOH U y3KOil 3alpeneHHoi 30HO0i
o cpaBuennio ¢ mupoxko3ouabiM CdTe. Takue mapamerpsr Cd,Hg, ,Te mo3sossitor mosry-

YaTh BBICOKYIO MTOABUZKHOCTD JIOKAJIM30BAHHBIX B fAAME 3JICKTPOHOB, YTO OTKPBIBAECT MIUPOKUE
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BO3MOKHOCTH K co3/1aHuio jerekTopoB TI'm-auamazona ¢ 0o/iee BBICOKOW YyBCTBUTE/IHHO-

CTBIO.

OHAKO CBOMCTBA TAKHX MATEPHAJIOB B INTEPATYPE HA CETOIHS UCCIEI0BAHBI JJOCTATOTHO
cnabo. Tak, cymecTByeT MHOYKECTBO SKCIIEPUMEHTAIbHBIX 3HAYEHUI [1JIsT BEJININHBI Pa3pbiBa
BaseHTHBIX 30H A Ha rerepounTepdeiice CdTe/CdHgTe, koropbie Bapbupytorces or 40 u 80
10 350 u 550 m3B [1, 2|. JIpyruMu HEJIO0CTATOTHO UCC/IETOBAHHBIME HA CErOJIHS ACTIEKTAMHE
spyisitorcst coiictBa, Cd,Hgy_,Te npu menyseBsix 3navenusx 0 < z < 0.16. Ogunako nmen-
HO NP TAaKWX COCTaBaX pean3yeTcss HanMeHbImas 3p(EKTUBHAs Macca JIEKTPOHOB W UX

MaKCUMaJIbHad IMOABUZKHOCTD.

[Tosromy T1€/1bIO  JIAaHHON PabOTHI  SABJISIETCS TEOPETUYECKOe MOJeJIUPOBAHUE JHEP-
FeTHYECKUX  CIIEKTPOB W BOJHOBBIX  (DYHKIWMHA  37eKTpoHOB B KBaHTOBOW sivme (K$I)
CdTe/Cd,Hg;_,Te/CdTe u ycranoBienne ux XapakKTePHBIX OCOGEHHOCTEl HPU PA3TUIHBIX

3HAYEHUSIX MIUPUHBI 9Mbl L, pa3pbiBa BaJeHTHBIX 30H A U cOCTaBa X.
B xose paboThl HaMu ObLIN TOJIYYEHbBI CJIe/IYIONIHE Pe3YJIbTAThI.

Bonnoswie dhyukium nmeror muk Ha rerepounTepdeiicax. [Ipu x = 0 BomHOBBIE DYHKITHH
9JIEKTPOHOB JIBYX HUXKHUX YPOBHEH JIOKaJIM30BaHbl Ha uHTepdeiicax u ObICTPO 3aTyXaroT
BHyTpHu siMbl. C yBejmdeHneM HOMEpa YPOBHsI BOJHOBas (DYHKIUS OOJIBINE OCIUJIIAPYET

BHYTPH AMBbI, 9TO OTTATUBAECT TY/da BEPOATHOCTD HalTH SJIEKTPOH.

YcraHOBIIEHO, 9YTO U3MeHeHue cocTaBa T B quana3one 0 < z < (.16, mo3Bosisger n3MeHUTh
00/1aCTh JIOKAJIN3AIMU JIEKTPOHOB Ha JiByX HuzKHEUX ypoBHax K. Tak, npu z = 0 BosHO-
Bble (DYHKINH 3JIeKTPOHOB UMEIOT UKW HA reTeponHTepdeiicax n ObICTPO 3aTyXaoT BHYTPU
ambl. [Ipu yBermdyennn x BepodTHOCTD HANTH 3JIEKTPOH OJIMKe K TIEHTPY sIMbI YBEJIUIHBAET-
cst. DTO MPUBOJUAT K U3MEHEHUIO MEXaHU3Ma PACCEsIHUsI TAKUX 3JIEKTPOHOB. Eciu B nepBom
cJIydae JIOMUHUPYIONIUM MEeXaHU3MOM ObLIIO paccessHue Ha HEPOBHOCTSX TeTeponHTepdeiicos,
TO TIPU YBEJUYEHUH T POJIb MWHTEP@EHCHOT0 pacCesiHusl HUBEJIUPYETCs, ¥ JIOMUHUPYIOIUM
CTAHOBUTCS paccesHyie BHYTPU KBAHTOBOW dMbl. B 4acTHOCTH, TPU a30THBIX TeMIIepaTypax
— paccessHUE HA TPOJIOJIBHBIX ONTHYeCKUX (poHOHAX. TakuM 00pazoM, I TAKUX COCTABOB T
BO3MOYKEH pacydeT BPeMeH peJIAKCAIINH U MOJBHXKHOCTEI 3JIeKTPOHOB 0e3 ydeTta nHTepdeiic-
HBIX MEXaHU3MOB peJIaKCAlll¥, BKIIOYAIOMNX B C€0sl MOJATOHOYHBIE SKCIIEPUMEHTAIHLHBIE Ta-
paMmeTpbl. BayKHOCTH JAHHOTO pe3yabTaTa COCTOUT B TOM, YTO MMEHHO I'eTePOCTPYKTYPHI €

OOJIBIIIUMU T IBJLIOTCA HanboJiee INepCIeKTUBHBIMU.

[Tpu nocrostuubx W A v u3mMeHeHnn L SHEPTHUs] OCHOBHOTO YPOBHSI MeHsIETCs ¢J1abo 10
cpaBHEHHIO ¢ OoJiee BBICOKUMU. C JApyTroii CTOPOHBI, SHEPIUs IEPBOI'0 YPOBHS IIPH H3MEHEHUN

BEeJIMYMHBI A M3MEHsIeTCs MpUOJTH3UTEIbHO JuHeiiHo. Takum o6pa3oM, pacCTOSHIE MeXKIy
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OCHOBHBIM YPOBHEM U JTHOM 30HBI IIPOBOIMMOCTHU SIMBI OIIPe/esIsieTCs IIPENMYIIIeCTBEHHO Be-
JIMYUHON pa3pbiBa BaJeHTHBIX 30H. lIpm moctoguubix z u L u3menenue A cuibHee BCETO
BJINSET HA SHEPTUU MEePBBIX IBYX YPOBHEIA.

Takke orMeTUM MOsB/IEHHE B 3aBUCUMOCTHU CIEKTPA OT IMMUPUHBI SMbl TAKOTO pdekra,
KaK “‘cjunanue’ mepBoro U BTOPOro SHEPreTHYECKUX YPOBHEH NPH YBEJTUYCHUN TITUPUHDBI SIMBbI.
UnaTepecno OTMETHTD, YTO XOT PA3HUINA B HEPTHUAX MEYKIY ITHMHU YPOBHIMU MOYKET ObIThH
OYeHb MaJa, TeM He MeHee UM COOTBETCTBYIOT JBe PA3TUYHbIE BOJTHOBBIE (DYHKIIHH.

Ycranosiieno, uro ysejundenue T or 0 Kk 0.16 npuBoAUT K CYIIECTBEHHOMY U3MEHEHUIO
MOJIOYKEHU BCeX SHEPreTUYecKuX YPOBHEl 3jekTpona B sive. ntepecHo, 4To Takoe yBe-
JIMYeHNe T TPH HeM3MeHHOM A MPHUBOJIUT K YBEJUUCHUIO PACCTOSHUS MEXKJIYy OCHOBHBIM W
MePBBHIM BO30OYZK/IEHHBIMH YPOBHSIMH, YTO CYIECTBEHHO MOBJIUSET HA BPEMEHA peTaKcaIrun
JIOKQJIM30BAHHBIX 3JIEKTPOHOB B TAKOIl reTepoCTPYKType 110 CpaBHEHUIO co ciaydaeM = (.

[Tpu HewnyseBbIX 3HaYeHUAX A OJMH WJIM JIBA YPOBHS OYJIYT HAXOJAUTHCS HUYKE JHA 30-
HBI IIPOBOIMMOCTH MbI. B paboTe moxydeH KpuTepuii s onpejeleHns KOJNIecTBa TAKAX
ypoBHueii. OH ompeieisgeT, YTO HUKe JTHA 30HBI OY/IyT HAXOAUTHCS JBA YPOBHS B TOM CIydae,

€CJIu 1IUPUHA AMbl L yJI0B/I€TBOPSET YCJIOBUIO:

8P2(E,(z,T) + V,)

L
N T BE@T2-A

rae E,(x,T) — mupuna 3anpemiennoii 3oubr Cd,Hg;_,Te, A — paspsis 30u '8 Gapbepa u
MBI, V, — pa3pbIB 30H ['6 Gapbepa n aMbl, a P = 8.3-107% sB-cM — onTHuecKuit MATPUIHBIIH
9JIEMEHT.

Kpurepuit npumenum s K4 pacemarpusaemoro tuiia ¢ JitoObIM COCTABOM T U3 JlUa-
mazona 0 < x < 0.16, m mo3BossgeT ompeieIMTh KOJUIECTBO TaKWX YPOBHEH, MCXOId W3
COCTaBa, MUPUHBI MBI U Pa3pbiBa BaJEHTHHIX 30H. OTMETHM, 9TO JAHHBINI KPUTepUil KOp-
penupyer ¢ 6oJiee pAaHHUME Pe3yJIbTaTaMu JIPYTUX ABTOPOB [2|, MOJIYUYeHHBIX JIJisi KBAHTOBOM
simpl CdTe/HgTe/CdTe:
2]mB] h?

ma 2]mB| 'A’

L >

rae ma u mp — 3bdeKTUBHbIE MACCHl B 30HE IPOBOJUMOCTH SIMBI U 6Hapbepa COOTBETCTBEHHO.
B wacTrOCTH, MUpUHa MBI, TPH KOTOPOI BTOPOI YPOBEHH MepeceKaeT JTHO 30HBI MPOBO/IH-
MOCTH sIMbl, 0OPaTHO HPOIOPIHOHAIbHA KOPHIO U3 Pa3pbiBa BaJEHTHBIX 30H.

Tak>ke moiydeHbl IpeiBapuTeIbHbIe Pe3YIbTATH /I pacdeTa BpeMeH! PeJIaKCaIlnn JIBY-
MEpHBIX 3JIEKTPOHOB Ha MPOJIOJbHBIX ONTHYECKAX (DOHOHAX. DTHU BPEMEHA COCTABJSIOT IIO-

panka 10710 — 107! cexk.
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