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1. Beagenue. KopoTkomnepnoanbie CBepXpeNnIeTKn
(CP) na ocHoBe coenunenunii A3Bjs, comepxkamnmx cypb-
MY, SIBJISIFOTCSI YHUKAJIBHBIM KJIACCOM CHCTEM, B KOTO-
PBIX MOXKeT OBITh peajin30BaH pa3pbiB 30H Tuma ITA
u IIB. Ilociennee nmecsituiierne puUsnKa U TEXHOJIOTUS
MaTepUaJIOB JAHHOI I'PyIIbl AKTUBHO pa3BUBaJjach. B
YAaCTHOCTH, I JAHHBIX CHCTEM OOCYKIAJUCH TOIO-
JIOTMYECKH 3allUINEHHbIe COCTOsHUS [1-3], KBaHTOBBII
sbdexr Xosa [4-6], Goze-3MHIITEHHOBCKHI KOHJIEH-
car [7], 30HHAs CTPYKTYpa U AUPAKOBCKUE (epMHUO-
Hbl XapaKTepHble IJid JBYMepHOro merasua [8, 9], a
TaKKe sIBJIEHUsI, CBsI3aHHBbIE C (DU3UKOIN I[TOBEPXHOCTH
u unrepdeiicos [10-12]. Kpome Toro, Mmarepuasbl qaH-
HO¥l TDYIIIBI ABJISIOTCS OJIHOM M3 IEePCIeKTUBHBIX IIJIAT-
dopM J1J1s1 peasm3aliui HOBBIX II0X0J/I0B HHMPaKpaCHO
(UK) dorocencopukm, Ipyu KOTOPHIX TIe€peiada BO30y K-
JIEHUsT B TIOJIYyIIPOBOJHUKOBYIO YaCTh JIETEKTOpPa OCY-
IECTBJIAETCH Yepe3 (POTOHHO-KPUCTAJIMIECKANR Pe30-
Hatop [13, 14]. B mocsensem ciyuae, Jyist yIpaBIieHUsI
KaK CIIEKTPOM IOBEPXHOCTHBIX ILJIA3MOH-TIOJISIPUTOHOB
TaK ¥ [IPOIECCAMHU IIePeIadn BO30YKICHUS depe3 OImxK-
HUE TI0Jisl, HeOOXOIMMa MCUEPIIbIBAOIIas NH(MOPMAIHST
0 YaCTOTHOH 3aBUCHMOCTH KOMILJIEKCHOI JTU3JICKTpUYe-
CKOW (DyHKIINHU, a TAKXKE €€ B3aMMOCBA3U C JIEKTPOH-
HbiM criekTpoM CP. /lanHast mpobJieMa JIOIOJIHUTEIBHO
OCJIOXKHSIETCsT TeM, 4TO B peasibibix CP ucmosbsyror-
Csl JTOBOJIBHO CJIOYKHBIE ITPUEMBI J[jIs KOMIICHCAITUU Ha-
[IPsI?KEHNI HECOOTBETCTBUS. SIPKUM IIPUMEPOM sIBJISIET-
cs m3BectHas cucrema InAs/GaSb, B KoTopoii s 1o-

DCwm. JOTIOJTHUTEJIbHBINT MaTepuas K JaHHOU cTaTbe Ha caiiTe
HaIero XypHaJjia www.jetpletters.ac.ru
2)e-mail: kolob7040@gmail.com

JIyYEHUs] 3HAYUTEILHOTO KOJIMYECTBA IMEPUOJOB HEO0-
XOJIUMO KCITOJIb30BAHKE YJIBTPATOHKUX HHTEPQERCHBIX
cioeB InSb mimm InAsSb, M03BOSIIONUX CKOMIIEHCHPO-
BaTh BO3HMKaoIue B InAs cxkumaromnue HampsizKeHust
[15]. B To ke BpeMmsi, OYEBUIHO, UTO HCIIOJIH30BAHIE
10/IOOHBIX UHTEPQENCHBIX CJI0EB IPHUBOJIUT K U3MEHe-
HUIO I'PAHUYHBIX YCJIOBUN M JOBOJIBHO CJIOXKHOII Iepe-
CTPOIiKe 3JIEKTPOHHOTO crieKTpa. HecMoTpst Ha Hasm4Ine
coobmienuit 06 ycmemntsom nosydernn CP, B Tom gnc-
Jie ¢ yJAbTPATOHKUMHU Iepexoaubivu cjoamu In(As)Sh
[16], mocie/oBATE/IBHBIA IKCIEPUMEHTATBHBIN AHAINS
KOMILJIEKCHOM JTH3JIEKTPUIECKON (DYHKIIUU ITPOBOUIICS
Jb B oaHoi pabore mig InAs/GaSb CP ¢ kpaem mo-
ritorenus B cpegaeM UK auanaszone [17]. Crenyer or-
METHUTb, YTO JJIsI JIAHHBIX HCCJIEJIOBAHUII HEI0CTATOY-
HO CTAHJIAPTHBIX U3MEPEHUil CIIEKTPOB (POTOIPOBOIN-
MOCTH, KOTOPbBIE MMO3BOJISIIOT JIUIIL TPyDO OIEHUTH O]I-
HO3JIEKTPOHHBIN CIIEKTD W3-3a OTCYTCTBUA IIPAMOU B3a-
UMOCBSI3U MEXKJY CIIEKTPOM (POTOOTKJIMKA U KOMOWHU-
poBaHHOi1 mI0THOCTBIO cocrostHuit CP [18].

B mammoit pabore BepBbie 9KCIIEPUMEHTAIBHO IOy~
YeHa YACTOTHAsI 3aBUCUMOCTH KOMILJIEKCHOI'O IIOKA3aTe-
st pesiomuterust InAs/GaSb CP, kpait dynzamenTasib-
HOTO IOTJIOIIEHUsI KOTOPOIl paciosioxken B majabaeM UK
JIAAa30He, & IACTUICCKAs PEJIAKCAIINS I0/IaBJICHA, MH-
TepdeiicHol KoMIieHcanuei Hanpsizkeruit. [lomyaenubie
9KCIIEPUMEHTAJIbHBIE JAHHBIE, TO3BOJIMBIINAE BOCCTAHO-
BUTH CTPYKTYPY MUHHU30H U OIEHUTH €€ MepecTPOKY B
nuarazone Temrmepatyp 77-300 K, BazKHbBI Jj1s1 yCTaHOB-
JIEHUST B3AUMOCBSI3U MEXKIy PeasibHbIMU nHTepdQeiicamu
B CP u cBoiicTBaMU 971€KTPOHHON OACUCTEMBI.

2. Poct u cTpyKTypHBI€E cBoiicTBa. [eTepocTpyK-
typa ¢ InAs/GaSb CP, comepxameit 100 mepuosos,

TTucema B 2KOTO

ToMm 120 BpmI.5—-6 2024



Ozmossekrponnslii ciekTp Koporkorepuoanoi InAs/GaSb ceepxpemerku. . . 355

ObLIa BBIPAIIEHA METOJOM MOJIEKYJISIPHO-JIY 9€BO 311U~
takcuu Ha ycranoBke Compact-21T ¢dupmbr Riber c
UCIIOJIb30BAHUEM IIOJIyH30/upytomeii mosjoxku GaSb
(100). Konm4ecTBo 1epro/ 0B OBIIO BEIOPAHO UCXOJIS U3
y100CTBa IPOBEEHUSI CIIEKTPOCKOITMIECKUX UCCIIEI0BA~
Huii, cM. majiee. Tommunba ciaost InAs cocrasisiia 5 Hwm,
roamuHa caosg GaSb — 2.5 um. UTobbl n3bexkarh BJIMSI-
HUsl HECBSI3AHHBIX HOCUTEJIEH, NCIIOJIB30BAJIACH TIOJJIOXK-
Ka C yaejabHbIM conporusyienueM ~ 0.1 Om - cMm, m01moJi-
HUTEJIbHO JIETMPOBAaHHAsl TEJUIYPOM JIO KOHIIEHTPAIUU
Hocureseit p-ruma ~ 1 - 1017 em™3. Komnencarus ynpy-
IUX HaIPSIZKEeHUI, BOSHUKAOIIAsT BCJIEJICTBUE PACCOTJIA~
coBanus perterok InAs u GaSb, mocruranach BHeEIpe-
HueM npomexkyrounbix ciaoeB In(As)Sh. Coorsercrsy-
0IAasT TEXHOJIOTUIECKas! TPOIEYPa MOIPOOHO OMMCAHA,
B pabore [19]. Hasmune KoMmeHcanuy yupyrux Harpsi-
xkKeHuit Ob110 moaTBepKIeHo pocrom CP, comepzkamux
10 300 mepmosioB, cM. pasaena 1 JOTNOJTHUTETHHBIX MaTe-
PHUAJIOB.

KauecTBo moBepXHOCTH, CTPYKTYPHOE COBEPIIIEHCTBO
U mapamerpsbl cjioeB BbipamenHoit CP Obuin moareep-
JKJIEHBl ¢ TOMOIIBIO PEHTTEHOCTPYKTYPHOI'O AHAJN3A,
aTOMHO-CUJIOBOI U IIPOCBEYNBAIONIEH 3JICKTPOHHON MUK-
pockoruu (IT9M). B wacrHocTH, puc. la, b nuroctpu-
pyer cumvku [I9M, Ha KOTOpBIX BHIHA KakK OOIIast
crpykrypa CP, Tak u crpoeHune OT/Ie/IbHBIX CJI0EB C aTO-
MapHBIM paspemnienneM. Kak BujHOo u3 puc. 1b, man-
HbIe, IOJIydeHHble ¢ momolbio [I9M, moareepxKparoT
COOTBETCTBUE TOJIINH CJI0€B TPeOyeMbIM 3HAYeHUsAM. B
CBOIO OYepejib, KpacHasi KpuBasi Ha pUC. 1¢ MJLIIOCTPH-
PyeT PeHTTeHOBCKYIO KPUBYIO KadaHus 1oJryueHHoii CP,
sanucannyo B6iau3u peduiekca (004). Ha nanuoii kpu-
BOIl XOPOIIIO BUJHBI caTe/nTHbIe mukn (29.8° u 31.2°),
Bo3HMKaromue 3a cuer nepuommanoctu CP. Ammpoxcn-
Malysl KCIIEPUMEHTAIbHBIX JAHHBIX (YepHas KPUBAasi)
TaKzKe TO3BOJISIET MOTBEPIUTh HOMUHAIHLHO 3aJI0KEH-
HBbIe TOJIIUHGBL cj1oeB InAs nu GaSbh.

3. Croekrpockonusi. CleKTpbl OTPaXKeHUsl U IPO-
nyckanus mojydenroin CP usmepsiinch B jmanasone
50-10000 cm~!. HccenoBanue ontudeckux coiicts CP
mpoBoamiock npu temueparypax 77 u 300 K ¢ ucnosbzo-
BanueM @ypwe cunexkrpomerpa Bruker IFS-125HR, o60-
pyaoBaHHbIM KproctaToMm Konti Spectro A. Vzmepenus
MMPOBOJIMJINCH B TPEX JMAIA30HAX C COOTBETCTBYIOMTUMU
KOMOUHAIMSIMY UCTOYHUKA, CBETO/IEIUTE IsI, OKOH KPUO-
crara u jgerekropa. Ha mepBom 3rale n3Mepsiiuch CIeK-
TPBI IPOIYCKaHUs /OTparkKeHus oioxkKu (puc. 2a). Ha
BTOPOM 3Talle aHAJIOIMYHbIE M3MEPEHUs] TPOBOJIMJINCH
7T TIOJTIOXKKY ¢ BhIpatnenHoit Ha Heit CP (puc. 2b). Kak
cjeyer U3 puc. 2a, KOPOTKOBOJHOBasl TPAHUIA CIIEK-
Tpa MPOILYCKAHUS IOJTOKKH OIPEIEIeTcs KpaeM (yH-
JaMeHTaJIbHOrO noryomenns GaSb, pacrojioKeHHbIM B
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Intensity (arb. units)

308 312
Omega (degree)

30 304

Puc. 1. (IigerHoit onmaita) (a) — O630pHBIi cHuMok [I9M
CP. (b) — Cummok II9M dparmenta CP ¢ aromap-
HBIM paspelieHneM. (¢) — DKCIepIMEeHTaIbHO U3MEPEHHASsT
(kpacHasi KpuBasi) U pacCUUTAHHAs, C UCIOJIBb30BAHUEM
HOMUHAJIBHO 3aJI0’KEHHBIX NIapaMeTpoB (d4epHasi Kpusasi),
PEHTIeHOBCKHE KPHUBbIE KAYaHHs F€T€POCTPYKTY P

paitore 6454 cm~! npu Temmeparype 77K u cMmemaro-
mMes K 5865 ca ! mpu remmeparype 300 K. rimmo-
BOJIHOBAs I'PAHMIIA CIEKTPA IIPOILYCKAHUS OIpeesseT-
¢Sl IPUMECHBIMH IIEPEX0JIaMU, CBA3AHHBIMHU C IIPUMECHIO
Tesurypa. B ¢BOIO ouepeib CIEKTD OTParKeHust HOJJIOXK-
KU OIPEJIEIAETCHA BEIPA2KEHHBIM (DOHOHHBIM PE30HAHCOM
B paiione 230 cM ™! U CTyneHbKOH BOIM3H Kpas MOTJIO-
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menns. Bimsiane cBOOOIHBIX HOCUTEJIEN HA ONTHIECKHE
CBOICTBA ITOJJIOXKKKM HECYIIIECTBEHHO BBUJLY UX HU3KOM
KOHIIEHTPAIIUU, 9TO, B YACTHOCTH, IOITBEPXKIAETCSI OT-
CyTCTBHEM 3aMETHOIO POCTa OTPAaXKEHUs B 00/1aCT HU3-
kux 1acToT. COBMECTHBII aHAM3 CIIEKTPOB IOTJIOIIE-
HUsl U OTPArKEHUsI [IO3BOJISIET BOCCTAHOBUTH KOMILIEKC-
HBII TIOKA3aTeJIb IIPEJIOMJICHNUS] TIOJJIOKKHU B JIHMANA30HE
~500-6000 ca ™!, M. ZOHOTHHTENbHEIE MATEPHAJILL.
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Puc.2. (Llpernoit onmaiin) (a) — CnekTpbl OTpasKeHHUsI

(BepxHUE KpUBBIE) U NPOILyCKaHUsl (HUKHUE KPUBBIE) JJIsI
GaSb mnojokku mosiyueHHbIe npu Temmeparype 77 K
(xpacnast kpusasi) u 300 K (uepnas kpusas). (b) — Cuek-
TPbI OTPaKEHMU sl /TIPOITYCKAHUS TOJJIOKKHN C T€TEPOCTPYK-
Typoii. Ha BcraBke mokasana 06/JaCTh COOTBETCTBYIONMIAS
kpato norsomenusi CP

Kak BuzHo u3 puc.2b, cuekTpbl oTpakeHus /po-
IyCKAHUS IOJJIOKKHU C TeTepPOCTPYKTYpOil mmeror 60-
Jiee CJIOXKHYIO CTPYKTYpPY, KOTOpasl OIPEeIesIsieTCs WH-
Tepdepenrmeii ceera B cioe CP u nosisiiennem casa3an-
HBIX C MUHU30HAMU JOMOJHUTEIbHBIX Pe30HaHCOB. OT-
MEeTHM, YTO JOIOJHUTEIbHBIA PE30HAHC, CBI3AHHBIN C
onruueckumu (ononamu CP, Tak»ke XOpoImo BuJEH B
paitore 220 ca~ . Hambosiee HU3KOIACTOTHAS, HE OTHO-
camasicss K OHOHAM, OCOOEHHOCTD MTOSABJISIETCS B JUAIA~
3ome 500-2000 cm !, eM. BeTaBky puc. 2b. Ecim mpeo-

JIOXKWUTD, 9TO JAHHAS OCOOEHHOCTD OIIPEJIEJISIETCS TOJIb-
ko uHTepdepennueil B ciaoe CP, To HEoOX0aMMO J101TY-
CTHUTB, 9TO IOCJIEHSIS UMEET IMOKA3ATE b [IPEJIOMJIEHUST
n~ A2d~ 6, tae A\ — mmHa BosiHbl, d = 750 HM — TOJI-
muHa CP. Tunuanple 3HaYeHNs TOKA3ATEIIsT IPEJTOMIIE-
uust CP InAs/GaSb o6eruno He mpesbimator 3.8 [17],
mosTomMy N ~ 6 sBiasgercs He DU3NIHON BesmanHOR. Ta-
KM 06pa3oM, 0cobenHocTh B paitore 1000 cM ™! apis-
ercsl IPSIMBIM CJIEJICTBUEM JUCIIEPCUU [TOKA3aTe s IIpe-
siomsierust CP.

375 @
3.70+
= 3.651
3.60+
3.55+ — 77K
——300K

0 1000 2000 3000 4000 5000 6000
Wavenumber (cm )

0.20+

0.15+

¥ 0.10+

0.05+

0_
0 1000 2000 3000 4000 5000 6000
Wavenumber (cm ')

Puc. 3. (LIgernoii onnaiin) YacrorHsle 3aBHCHMOCTH 1. ()
u k (b) npu remuneparypax 77 K (uepnas xpusas) u 300 K
(kpacmas kpusas). B mmamazonme 500-2000cm™ ' mero
OIEHKH OTJINIAIICS

W3BecTHBII KOMILJIEKCHBIN IIOKA3aTEIb IIPEIOM-
JeHUA IOJJIOXKKM W HaJIu4due
kannst/orpaxenus CP

CIIEKTPOB  IIPOILYC-
Ha TIOJIJIOXKKE  ITO3BOJISIOT
pacuuTaTh KOMILIEKCHBIN II0KA3aTesb IIPEJTOMJICHUS
N = n + ik u amuaekrpudeckyo dyunkuuio (¢) CP
B muanazone 2000-6000cm~!. PesympTarhl pacdeTosn
N fna AByX TeMIlepaTyp IpeJCTaBJeHbI Ha puc. 3,
POIle/Iypa pactdeTa ONUCAHA B pasfiejlax 2—3 JI0MOJI-
HUTEIBHBIX MaTepuasos. B amamazome 500-2000 car!
U3MEpEeHHUsI IPOIYCKAHUsI HEJIOCTYIIHBI, TOITOMY JIJIst
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orneakn N HAMU UCIOJIB30BAJICA APYToii, boJsiee rpyObiit
II0JIXO/I, OCHOBAHHBII HA ITOJITOHKE SKCIEPUMEHTAJBHBIX
JIAHHBIX MPOOHBIMU (DYHKIUSIMU, YIOBJIETBOPSIONIIMUI
Kpamepca—Kponura, cm. pazmen3
JIONIOJTHATEIbHBIX MATEPUAJIOB. Pe3ysIbTaThl JTaHHBIX
pacderoB yisi JIBYX TEMIEPATYD IIOKa3aHbI B JIEBOIA

COOTHOIIICHUAM

qactu puc. 3. OHH HO3BOJIAIOT OLPEIETUTH MOJOKEHUE
kpas dyHmameHTaabHoro morsomenus CP.

st wHTepIpeTanun 0COOEHHOCTENH, HADII0IaeMbIX
B YaCTOTHOH 3aBUCUMOCTH KOMILJIEKCHOTO IOKa3aTe-
JIST TIPEJIOMJICHUS, HAMHU HCIIOJIb30BAJIICH CTAHIAPTHBIE
pacdersl 0JjHO3JIEKTPOHHOTO criekTpa CP ¢ rpannvHbI-
MH ycaoBusiMA Bacrapia, cM. pasjes 4 JOMoJHUTe b
HBIX MarepuasoB. OTMETHM, YTO BBHJY CPABHHUTENb-
HO MaJIBIX HM3MeHeHWi n(w) CIeKTpajbHbIe 0COOCHHO-
cru, Habro1aeMble Jist £(w), OTPAYKAKOT YaCTOTHYTO 3a~
BHCHMOCTH MHHMO} 9aCTH JIMSJIEKTPHIECKON (byHKINK
Im[e(w)] = 2k(w)n(w), cM. paszea3 AOMOTHUTEIBHBIX
maTepuaioB. Pacunrannas crpykrypa muHnson CP B
3aBHCHMOCTH OT €€ IepHoJia [OKa3aHa Ha pHC. 4, JaH-
HBIE O CHEKTPAIHHOM IIOJIOXKEHHUHU IIEPEXO/IOB TAKIXKE CH-
CTEMATH3MPOBAHBL B Pa3fiesie 5 JOMOJHUTEIHHBIX MaTe-
PHAJIOB.
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Puc. 4. (Lgernoit onnaiin) Paccuuranusie munuzons: CP
JIJIsl COOTHOIEeHUsI TouH cyioeB InAs u GaSb paBubIM 2
B 3aBHCHUMOCTH OT Iepuozaa. KpacHBIN MyHKTHD COOTBET-
crByer nepuony CP 7.5 am

B caygae CP II-ro posa 2/1eKTpPOHBI U ABIPKA IIpe-
MUMYIIECTBEHHO JIOKAJU30BAHBI B PA3JINIHBIX CJIOSX, UTO
OPUBOJUT K CJIA0OMY IIEPEKPBITUIO BOJHOBBIX (DYHKIWI
1, KaK CJIEJICTBHE, OIPEIEISET CPABHUTEIHHO C1aboe mo-
riorenue Im[N (w)] ~ 0.1—0.15 [17]. Tem e meHee cie-
JlyeT OXKHMJATh 0 KpaiiHeil Mepe JByX THIOB MEPEXO-
JIOB, JIJIsI KOTOPBIX JIAHHOE IIPABUJIO JOJIZKHO 0CIa0 1A Th-
cs. Bo-mepBBIX, 9TO KacaeTcs mepexofa MexKy HEXK-
Heil as1eKTpoHHOi (e1) noxzonoit CP u BaseHTHOI 30HO
cios InAs (EIPA%). Jlns manmOro mepexosa 3JIEKTPOH
U JBIPKA OKA3BIBAIOTCS JIOKAJTM30BAHHBIME B ITPEJIEIAX
OJTHOTO CJ10si. BO-BTOPBIX, BOJIHOBas (DYHKIMSA JIETKOM
JBIpKH, 1oa30Ha (lh1) KOTOPOH pacroJsioxkeHa BOIM3U
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[OTOJIKA BaJieHTHON 30HBI InAs, cpaBHUTENBHO C€J1abO0
3aTyxaeT B InAs 6apbepe, 109TOMY MATPUYHBII 3JIEMEHT
nepexoja e1—lhy momxken BospacraTh. OG03HAUEHHDBIE
TEHJICHIINN COTJIACYIOTCS C IPEJICTABICHHBIMIA HA PUC. 3
9KCIIEPUMEHTAJIBHBIMU JAHHBIME, YTO KAYECTBEHHO 10/
TBEPXKIAET CJICJIAHHYIO UHTEPIIPETAIUIO IEPEXOIO0B.

W3 npeicraBieHHBIX SKCIEPUMEHTAJIBHBIX JAHHBIX
CJIEIYEeT, 9TO UCIIOIb3yeMble kP PaCIeThl ¢ TPAHUIHBIMUA
ycaoBusiMu bBacrapma mo3BOJISIOT aJIEKBATHO OIEHUTD
I[IOJIOYKEHIE BBICOKOYACTOTHBIX IIEPEXO0/I0B, HO HECKOJIb-
KO 3aBBIIIAIOT IT0JIOYKEHME Kpasl IOIVIOIIEHNsT (DOPMU-
pyemoro e; u hh; munnmzonamu. Takike, OTHOCHTENb-
HO HEOXKUJAHHBIM PE3YJIBTATOM SIBJISIETCS CYIEeCTBEH-
Hoe u3Menenne N (w) B6sm3u Kpast noruommenust CP, aro
Ka4eCTBEHHO OTJIMYAETCs OT Pe3yJbTaroB paborsr [17].
Mpr ostaraeM, 9TO UMEHHO STH OCODEHHOCTH SIBJIATOT-
csl IIposiBjieHreM uHTepdeiicHbix cjioeB InSb, KoTopsie
GbOPMUPYIOT NPUTATUBAIONIAN MTOTEHITUAJ JJIsI TBIPOK.
JlaHHbBIi TOTEHIINA, HANOOJIee CYIIECTBEHHBIN JJIsl Tsi-
2KEJIBIX JBIPOK, IIPUBOJIUT K YBEJIMYEHUIO IIJIOTHOCTH MX
BEpPOSITHOCTH Ha I'PaHUIax cjoes InAs, yBenuuuBas TeM
caMbIM KaK MaTPUYHBII 31eMeHT e1—hh mmepexoma Tak
U POJIb 3KCUTOHHBIX 3(P@PEKTOB JJjIsl COOTBECTBYIOIIUX
MUHU30H. Tak»Ke, OH, OYEBHUHO, CIIOCOOCTBYET CIBUIY
hhi MUHU30HBI BBEPX II0 SHEPIWH U, KAK CJIEJICTBUE,
YMEHBIIIEHUIO IIIUPUHBI 3allpeIieHHol 30HbI. Tem He Me-
Hee, JIJIsT HaJIe?KHOT'O TIOATBEPXKIEHUsI CIIeJIAHHON MHTEP-
mpeTanuu HeobxoauMbl Oojiee cTporue kp pacdeTs.

OTnebHBI WHTEPEC NPEeJCTaBIsIeT HU3KOYACTOT-
HBI CJIBUT TEPEXOJIOB C YBEJIMIEHUEM TEMIIEPATYPhI OT
77 mo 300 K. DToT caBur ompeessiercss Kak TeMmIiepa-
TYPHOI 3aBHCUMOCTDIO IIUPUH 3aIIPEIeHHOR 30HbI InAs
n GaSb, Tak 1 BO3MOXKHBIM U3MEHEHUEM CKAIKa MTOTEH-
nuaJia Ha uarepdeiicax. C 0IHOI CTOPOHBI, U3 TOJIy YEH-
HBIX JIAHHBIX CJIEJYET, YTO CIBUI' BHICOKOJIEXKAIIUX [IEPe-
XOJ[OB COIIOCTOBUM 10 TIOPSIJIKY BEJIEIUHBI C U3MEHEHUEM
mupuH 3amnpenienHoi 30861 InAs u GaSb B jauamnaszone
remueparyp 77-300 K. C apyroit cropossl, jjisi mepe-
x0m0B e1—hhi u e;—hhy HaAOIIOIAIOTCA CPABHUTEIHHO
HEOOJIBIIINE YHEPreTUIEeCKNEe CIABUIA. B COBOKYIHOCTH
JIBa JIAHHBIX HAOJIIOJEHNs YKa3bIiBaloT Ha To, uTo B CP ¢
KOMIIEHCAleil HAIIPAXKEHUN CABUT MOTOJIKA BAJICHTHOI
30ubI GaSh IO OTHOMIEHUIO KO JIHY 30HBI IIPOBOIUMOCTH
InSb cirabo MeHsieTcst ¢ TeMIepaTypoii.

4. 3akJirouenme. Takum ob6pas3om, HOpH ITOMO-
I MOJIEKYJISIDHO-ITYYKOBOI SIHUTAKCUU Ha IIO/JI0XK-
kax GaSb (100) sbipamiensl koporkonepuomaabie CP
InAs/GaSb. 3a cuer BHeIpeHus: MHTEPQEHCHBIX CJIO-
eB In(As)Sb B CP peasmsosaHa KOMIEHCAIMs HAIIDS-
JKEHWI, BBI3BAHHBIX PA3JIMIUEM IMMOCTOSHHBIX PEIIeTOK
vy InAs u GaSb. CTpyKTypHOE COBEPIIEHCTBO MTOJIYIEH-
HbiX CP moarBepKieHO U3MEPeHUsSIMEU PEHTIEeHOBCKUX
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KPHUBBIX KAYaHUS W aHAJIM30M H300PAKEHUIl, TOJIyIeH-
HBIX C oMok II9M.

IIpoBejieHHBIE M3MepeHUsT MTPOILYCKAHUSI U OTPaKe-
Hus Opu KomMHaTHON U azorHoil (77 K) remueparypax,
[TO3BOJIMJIM BIIEPBBIE BOCCTAHOBUTH KOMILIEKCHBIN I10-
kazaresb npejomierns CP u ycTaHOBUTH €ro B3auMo-
CBSI3b C HEPreTHIECKOil CTPYKTypoit MuHn30H. Ha oc-
HOBE CTAHIAPTHBIX PACIETOB B paMKax kp MeToa 0TOXK-
JIECTBJIEHBI CIIEKTPAJIbHBIE OCOOEHHOCTH, CBsI3aHHBIE C
[epexo/iaMi B MEPBYI0 MUHU30HY SJIEKTPOHOB U3 IIEP-
BOIf, BTOPOIl MUHU3OH TSIKEJIBIX JIBIPOK, MUHU30HBI JIET-
KUX JIBIPOK, BaJIEHTHOIl 30HBI cjioeB InAs u u3 meppoit
MUHUA30HBI TAXKEJIBIX JIBIDOK BO BTOPYI0 MUHU30HY DJIEK-
TponoB. [lokazaHo, YTO Mpy yBEJUIEHUN TEMIIEPATYPBHI
OT a30THOI1 /10 KOMHATHOU, IPOUCXOAUT 3aMETHBIA HUA3-
Ko4acTOTHEIH casur Ha 400440 cm~! mepexosoB ¢ yua-
CTHEM BBICOKOJIEZKAINX MUHU30H, B TO BpeMs KaK Kpai
morsromenust CP cmemaercsa crabo. Hapsay ¢ xommte-
CTBEHHBIMH JIAHHBIMU O KOMILJIEKCHOM ITOKa3aTeJie IIpe-
JIOMJIEHUSI TIOJTy9IeHHBIE PE3Y/IbTATHI BayKHBI JIJIs yCTa-
HOBJIEHUS B3AMMOCBHA3U MEXKIY PeaJbHBIMUA HHTePdEii-
camu B CP u cBoiicTBaMU UX 3JIEKTPOHHO [TOJICUCTEMBI.
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