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HEKOTOPLIE OCOBEHHOCTHU ®OTOJJIEKTPUUECKHNX
XAPAKTEPUCTHUK JIBYXBA30BOU
Ag-N"Al ,Ga  As—n"GaAs—n"Ga,In  As—Au-CTPYKTYPBI

Hccnedosanvl xapakmepucmuku 08yxcmo-
POHHE YYECMEUMETbHBIX CIPYKIMYD NPU 603-
Oelicmeuu u3iy4enus, onpeoensemozo oona-
cmblo cobcmeenHo2o no2noujenus 6a308uix
obnacmetl. Cmpykmypuvl npeoCcmasgision uH-
mepec Kaxk becutymHvle homonpuemHuxu s
ONmo- u MUKpOINIEeKMPOHUKU.

CrpykTypsl ¢ 6apbepom LIIOTTKM HAXOAAT MIUPOKOE
MIPUMEHEHHE B Pa3IMYHbIX 00JIACTSIX MOy IPOBOJAHUKO-
BOW 2JIEKTPOHHKH ¥ DICKTPOHHBIX YCTpoucTBax. Mme-
IOTCSI IPEATOCEUTKH HCIIONB30BAHUS CTPYKTYP C 6apbe-
POM «METAIT—TIOTYIPOBOAHHUKY B TAKHX MEPCIICKTHB-
HBIX HAIIPABJICHUSIX KaK INI00AIbHbIE CHCTEMBI CBS3H, CH-
CTEeMBI ITPe0Opa30BaHUs COJIHEUHOM YHEPTUH U Oecpo-
BOJIHBIC KOMITBIOTEPHBIC CETH.

B nacrosimiee Bpemsi i obecriedeHus: dPEeKTHB-
HOTO (D)YHKITHOHMPOBAHHS BOJIOKOHHO-ONTHYECKHUX CH-
CcTeM B onTu4eckoM auama3zone 0,85—1,55 MKkM BO3HUK-
na 601bIIas MOTPEOHOCTH B BOTHOBOJHBIX H3JIydaTeIsX
U (POTOIPHEMHIKAX, PAOOTAIONIIX IIPU KOMHATHOH TeM-
niepatype [ 1], MOCKOJIbKY W3BECTHBIC U3ITydaTesid pado-
TaIOT MpH OONBIIMX TUIOTHOCTSIX padodero Toka, a ¢ho-
TOIIPUEMHHUKH 00ECTIEUUBAIOT HEOOXOAUMYIO (DOTOUYB-
CTBUTEIBHOCTh TOJBKO MPU HU3KUX TeMIlepaTypax.

[upoko ucnoiab3yeMble MOIYIPOBOIHUKOBBIE JIe-
TEKTOPBI TUTIA p—i—N-TUOAO0B [2] ¥ AMOMOB HA OCHOBE
Oapbepa lllorTku [1] padoTaroT NMpu HAIUYUKM 3HAYH-
TENbHBIX 00paTHBIX HampspkeHui (1—2 B/MkM), 4To
MIPUBOJIUT K YBEITUYEHUIO 1IyMa, BO3HUKAIOIIETO M3-32a
TOKOB yTeuku [2]. B crieruaibHo Co3MauHbIX p'—p—i—p'-
CTPYKTYypax ¢ MaJlbiIMA OOpaTHBIMH TOKaMH Ha OCHOBE
kpemuus [3] TpedyeTcsa NOHMKaTh TeMIeparypy 10 4—
10 K, 9To oCymiecTBIsI€TCS C TOMOMIBIO CTIETIHATBLHBIX
OXJTKAIONTUX YCTPOUCTB.

Jlns penieHust poOIeMbl CO3/IaHNST MATONTYMSITIIUX
MPUEMHUKOB M3IIyYeHHUs, pab0TOCHOCOOHBIX IPH KOM-
HATHOUW TeMIeparype, CTajlu pa3padaThiBaThCsl Pas3ind-
HBIE MOJYNPOBOIHUKOBBIE CTPYKTYPBI, HCTIOJIB3YIOIINE
(oroBombTamueckue 3PPeKTrl, Ha OCHOBE COCTUHEHUM
apceHu/Ia raJuInsl, Ha9ald UCTIONB30BaThCs (POTOIIPHEM-
HUKH B ()OTOTAIEBAHIIECKOM PEXKUME, KOTIa TCMHOBBIC
TOKHU paBHBI HYJIO [4, 5]. B xauecTBe nprMepa MOKHO
IpuUBECTU paboty [6], rae poToBONbTandeckuit 3hphexT
co3/laeTcs B oIUTakcHansHoi GaAs p'—n—n—n"-cTpyk-
Type. B omnune ot gerekropoB Ha ocHoBe Ge, Takue
JIETEKTOPHI paboTaloT 0e3 HAPSHKSHHUS CMEIICHHS TTPH

KOMHATHOM Temmepatype. [Iponomkenne nogoOHbIX ne-
CIIeJOBaHMIT PEJICTABISIETCS aKTyaIbHBIM IS BBISIBIIC-
HUsI Iy Tel CO3aHus HOBOTO THITA MOIM(PUIIMPOBAHHBIX
CTPYKTYpP Ha OCHOBE 3JIEMEHTAPHBIX MOJIYIPOBOJHHKOB
¥ OMHAPHBIX TONYIIPOBOHUKOBBIX COEIUHEHH C IIH-
POKHMH (YHKIMOHATEHBIMU BO3MOKHOCTSIMH JUISI TIPH-
€Ma ONTHYECKHUX CUTHAJIOB.

B CBsI3H € 9TUM LENBIO HACTOSIIEH PAOOTHI SIBISLIOCH
TIOJTyYeHHE JABYXCTOPOHHE YyBCTBUTEIBHBIX JIBYX0a30-
BoIx Ag-N'Al ,Ga, ;As—n"GaAs—n"Ga, In,  As—Au-
CTPYKTYp U UCCIEN0BaHUE UX (DYHKIMOHATIBHBIX BO3-
MOYKHOCTEH MPHU BO3IEHCTBUH ONITUYECKOTO M3y UCHHUS]
IIPU PA3IHYHBIX PEKUMAX BKIFOUCHHUSL.

DKCcNepUMEeHTAJIbHbIE 00pPa3Lbl H AHAJIU3 Pe3yJib-
TATOB MCCJIEOBAHUS

MonuuuupoBaHHbIE IBYXCTOPOHHE UYBCTBUTEIIH-
HBIC TByX0a30BBIC CTPYKTYPHI HA OCHOBE COCITUHEHUIM
apceHn/a TAJUTHS TIOJTyYCHBI BRIPAIINBAHUEM METOIOM
Kuako(azHou anuTakcu [7, c. 44—64; 8] retepociiost
N°AlGaAs na oxHoii mosepxnoctn u 3areM n’GalnAs-
CJIOSI Ha BTOPOH MOBEPXHOCTH CHIILHOJICTHPOBAHHOM
MOJUTOKKH M3 MOHOKpHcTaunueckoro n'GaAs:Te ¢
KOHIIEHTpAIe HoCuTenen n=3-10'8 cM3 u ToNMHOM
350—400 mxm. [Tpu atom cioit N°AlGaAs noasepran-
Csl IOBTOPHOMY HAarpeBy M OXJIaXKJICHHUIO B IIpoIecce
pocra n°GalnAs. V30TUIHBIE TE€TEPOIUTAKCUAIIEHBIE
ciou N°AlGaAs u n°GalnAs, nerupoBaHHbIE KMCIOPO-
JIOM, UMEIOT KOHIIEHTpauuio Hocurenei 4-10'° cm™ u
TOJILIKHY 2 ¥ 3 MKM, COOTBETCTBEHHO. CO CTOPOHBI 1K~
POKO30HHOTO T'eTepOCiioss C(HOPMHUPOBAH BBIIPSMILSIIO-
uid oytpo3padnbiii (70 A) MOTEHIIMAIBHBIH Oapbep
u3 Ag, a CO CTOPOHBI Y3KO30HHOTO TeTEePOCIIos — M3
Au. [Inst onieHKH XapakTepa U3MEHEHUs! EMKOCTEN B 10-
TEHIMAIBHBIX Oaphepax MOJ BO3ACHCTBUEM 3alUparo-
IIET0 HAMPSHKESHIS OBUTH OIPEICIICHBI BOJIBT-EMKOCTHEIC
XapPaKTEPUCTHUKHU MPU PA3TUUHBIX PEKUMAX.

U3 puc. 1 Bugro, uto B pexume (+)m—N"—n*—n—
m.(~) BeIMYMHA eMKOCTH n'—m.-[lepexoia yMeHbIIacT-
Cs1 C POCTOM HaNpspKeHHUs (KpuBast 2), a B peKUME (—)n —
N—n*—n’—m,(+) emxocts m —N°-nepexona ocraercs
MIPaKTHYEeCKH Hen3MeHHOU (kpuBas /). DTo 0ObsicHsAETCA
00pa3oBaHHEeM BBHICOKOOMHOTO MEPEKOMIICHCHPOBAHHO-
TO i-CJI0S1 Ha TIOBEPXHOCTH N 0AIO,ZGaO’gAs B CBSI3U C €TO
MIOBTOPHBIM HATPEBOM U OXJIAXKICHUEM BO BPEMSI MONTY-
YEHUs] BTOPOIO nOGa0 oIn, ;As-retepocinos. Jlanee npu
NOJTy4eHHH Ag METaNIMYECKOrO0 KOHTAKTa Ha MOBEPX-

HOCTU N OAIO 2Gao 8As-reTepocno;I co3mmaercs mlfifNO-
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Puc. 1. 3aBHCHMOCT EMKOCTH OT MPHIIOKEHHOTO HAIPSIKE-
HUS HpI/I Pa3INYHBIX PEKUMAX:
1 — (m=N"n*—n"—my(+); 2 — (+)m —N"—n"—n"—m(-);
BCTABKa @ — 30HHAs JMAarPaMMa B PABHOBECHOM COCTOSHHH

niepexoz. Takum oOpazom, TonmHa N 0Al 2Gao’gAs-re-
TEPOCIIOSl COCTOUT U3 TOJIIUHBI CJIOSI OOBEMHOTO 3a-
psna (W) cO31aBaeMoro GaprepoM (7,—i) U TOIIIUHEI
KBa3WHEUTPAIBbHON 4YacTH Al0 2Ga0 SAS -TeTepOCIOs.
C110#i 06bEMHOTO 3apsi/1a MOJHOCTBIO EPEKPHIBAET TOJI-
IUHY i-C71081 (d;), 9TO NPUBOJMT K 06pa3013aHm0 Oapnbe-
pa Mortra (W, >d 1), KaK MOKa3aHo Ha 30HHOMW Juarpam-
Me puc. 1.

DKBUBAJIEHTHYIO CXEMY HCCIEAYEMOW CTPYKTYPhI
MOKHO TIPEIICTABHUTH B BUJIE TBYXOAphEPHOU CTPYKTYPEI
¢ 6azoBoii o6macteio ¢ usotunHbMu N1 n-nepexona-
MH, T. €. OHa COCTOMT M3 JIBYX HOCIIEOBATEIBHO PACIIO-
JIO’KCHHBIX M30TUITHBIX TIEPEX0I0B, IIMPHHA 3alpeICH-
HOI1 30HBI B KOTOPbIX YMCHBIIACTCS B HAIIPABJICHUU Yy3-
KO30HHOU 4actu, umest 1,67; 1,43 u 1,32 3B (puc. 2).
HccnenoBanus (OTOIMEKTPUUECKIX XapaKTEPUCTUK
CTPYKTYPBHI ocymeCTBn;mOCL MOAKITIOUYCHUEM €€ K UC-
TOYHMKY TuTanus V,=U_  4epe3 aMmepMeTp M H3Me-
peHueM o0Iero TOKa U MAJIAI0IIero Ha CTPYKTYpe Ha-

— 1 m-Ni"n-m
npspkerust V, =U g B TEMHOTE U IIPU BO30YXK/Ie-

HUU MOHOXPOMATHYCCKUM HU3ITYUCHHCM.
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Puc. 2. Dnexrpuyeckas cxema BKimodeHus m—N'—n"—n—m -
CTPYKTYpBI Il MCCIIEN0BAHUS (POTOIIEKTPHUECKUX XapaKTe-
PUCTHK
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Puc. 3. Bonbr-amnepHas xapakTepHCTHKA B PEKUME TPSIMOTO
cmentenus Ag—NO-nepexona:
1 — (H)Ag-N"n"~Au(-) B remuore; 2 — A,=0,74 MM — (+)Ag-
Non*n®—Au(-); 3 — (H)Ag-Nn"n"~Au(-) « A,=0,95 mxm

Boan—aMneprle xapakteprcTnkn Ag-N'Al ,Ga gAs—

n*GaAs—n’Ga, oIy AS—AU-CTPYKTYpBI, M3MepeHHLIeB
TEMHOTE W TIPU OCBe]J.IeHI/II/I MOHOXPOMaTHYECKUM H3-
JTy4eHHeM ¢ IMHOM BonHbI A =0,74 MkM 1 A,=0,95 MKM,
COOTBETCTBYIOIINX COOCTBCHHOMY HOTIIOIIIEHHIO Ka)K[0-
IO U3 FeTEpPOCIIOEB, IPUBEAEHEI Ha puc. 3, 4. Kpussie /
HPEICTABISAIOT COO0H TEMHOBBIE TOKH B PEXKUME IPSIMO-
ro cMenenus u zanupanus Ag—N'-nepexona, kpuBble 2
TOy4eHb! IPU OCBENIEHUH u3TyueHreM ¢ A, =0,74 Mkm
co cTopoHsl 6apbepa MorTa (Ag—N° Al 2Ga0 gAS), a
KpuBble 3 — IpH ocBenlenuu ¢ A,=0,95 MKM co cTopo-
uel Gapbepa Lotk (n° Ga, 4In, | As—Au). B pexume
MONSPHOCTH HAPSKCHIS (+)Ag NOAl, ,Ga (As—

n*GaAs—n Ga0 oIn, ; As—Au(-) Bo3HHKaeT o6paTHBIii
TEMHOBOH TOK depe3 6apbep H_IOTTKI/I c HOCHGI[OB&TCHI:—
HO COEIMHEHHBIMH M30THIHBIME 711 —1’—Au-niepexoa-
Mmu. [Ipn cMeHe MOJSAPHOCTH HANpPSIKEHUS MUTAHUS
(-)Ag-NAl ,Ga, ;As—n"GaAs—n"Ga  In,  As—Au(+)
HOIy4aeM 3aBUCUMOCTh 0OPaTHOrO TEMHOBOTO TOKA Oa-
prepa Motra ot Hanp;mceHI/m To ects B pexxnme (+)Ag—
N 0Al0 ,Gag gAs— —n"GaAs—n" Gay 4In, | As—Au(-), xorna
Ha BCE TPH IIEPEX0/Ia MTOAOTCS OOpaTHbIE HANPSKEHUS,
TEMHOBOM TOK uepe3 n*GaAs—nOGao oIny ; As—Au-tiepexon
JIOCTUTaeT HAUOOJIBIIETO 3HAYEHHUS (pI/IC 3, kpuBas /),
TIOCKOJIBKY TIPEISATCTBHI TSI HEOCHOBHBIX HOCHTENICH He
umeercs. [Ipu cMeHe MOIIPHOCTH HANPSDKEHUST OTHOCH-
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Puc. 4. Bonbsr-amIiepHas XapakTePUCTUKA B PEKUME 3aIupa-
uus Ag-N-nepexona:
1 — (-)Ag-N'n"n’—Au(+) B Temuore; 2 — A=0,74 MkM — (—)Ag-
Non*n-Au(+); 3 — (-)Ag-Nn"n’~Au(+) « A,=0,95 Mkm
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Puc. 5. 3ounbie quarpammsl (+)m,~N—n*—n
(+)Ag—N-niepexona (@) M OCBEMAEMOTO 3aTHPAEMOTO 71

TEJIbHO 6apbepa c HIHpOKOSOHHI:IM reTepociioeM
(-)Ag-NAl ,Ga, jAs—n"GaAs—n Ga09 n,,As— Au(+) B
3armpaeMOM Ag N Al0 2Ga0 gAs- Gapbepe BeIMYMHA
ToKa yMeHbiuaercs (puc. 4, kpusas /). Habmonaemoe
MOBE/ICHHE TEMHOBOTO TOKA MOXXHO OOBSICHUTD TEM, UTO
B TEMHOTE CONPOTHBIICHHE Oapbepa R AgNO OoutbIIe CyM-
MBI COIIPOTUBIICHUH TPEX MPSIMOBKIIIOUCHHBIX OTHOCH-
TEJIBHO MOJNAPHOCTH HANPSKEHHS MEPEXONOB R0 ++
R+ O0FtR + , . PeanbHO CTpyKTypa pasonuBaeTcs Ha 1Be
4acT, ¥ 00IIee HAMPsDKCHUE, PUIIaraeMoe OT HCTOY-

HHKA, IEPEPACTIPEICIACTCSA MEK LY 3AITMPACMBIM U TIPS~

m-Nn"n-m_ UmN

MO CMEIACMBIM NEPEXOAaMH U s o6p

N-n* n"-n-m 3
U T+ @TIDH ZIpYTO¥ TONIAPHOCTH (+)m;N—
m=-Nn"n-m_ m Ny N
n'—n-m(-) wmmeem UJ =U oo U5

n+ -n—m
+U 55, [9]. B wacTHOCTH, HampsKEHUE TPSIMOIT TO-
JSAPHOCTH MajaeT B o0acTu 00bEeMHOTO 3apsiaa 1 B Oa-
n =m
30Boit obmactu U, ™ sapnep TU TIpU 3TOM Be-

JIMYMHA [1a1a0MIer0 Ha 6apbepe HalpsKEHHST He MOJKET
OBITH 0OJIBIIIE KOHTAKTHOW PA3HOCTH TIOTCHIIMAIOB Oa-

6asa ?

peepa, T. e. Ug, U™, a ocranbHas wacts Hamps-
eHus najaet B 6ase Ug,, . [TockonbKy HE3aBUCHMO OT
MOJIIPHOCTH BKJTFOUCHHS BHEIITHETO HATIPSDKSHUS TI00Ye-
penno OymyT 3anuparbes Ag-N°AlGaAs u n°GalnAs—
Au-6apbepsl, TO B 000MX HalpaBICHUSIX BOJBT-aMIIEp-
Hasl XapaKTepUCTHUKa OyJeT UMETh OOpaTHBIC BETBH.
Cnenyer OTMETHTB, 4TO B pexume (+)Ag-—
NOAl),Ga, gAs- " GaAs—n® GagIn, , As—Au(-) ipu ocae-
H_IeHI/II/I CTPYKTYPBI CO CTOPOHBI 6apLepa Morra (puc. 3,
KpuBasi 2) ¥ co cTopoHbl 6apbepa llortku (puc. 3, Kpu-
Basi 3) HaOJIrOZIAeTCSl yMEHBIIICHUE KPYTH3HBI pOCTA TOKA
oT HanpspkeHus. [ 0ObsACHEHHS 3TOTO SIBICHHS TIPO-
AHAIM3UPYEM KaXKIbIH M3 CITydacB (1)0T013036y>1<z[eHm{
crpykrypel. Ilpn ocsemennn (+)Ag-NCAl, ,Ga gAs—
n"GaAs— nOGal0 olny. As—-Au(-)- CTPYKTYpPbI MOHoxpOMa-
TUYECKUM PI3JIy‘ICHI/IeM C JUIMHOW BOJIHBI 7\ =0,74 MKM
B ocBerraeMom Ag—N Alo 2Ga0 8As nepexone BO3HHKa-
eT (oToraapBaHMUECKHii TOK /,, CO3MAoNmmii GoTo-31C
U,,c C HAIpPaBICHUEM, IIPOTHBOIOIOKHBIM HaIpasJie-
HUHMIO TEMHOBOTO TOKa OT MCTOYHHKA NMUTaHWsA. B pe-
3yJbTaTe K ICTOYHUKY TTUTAHUS OKa3bIBACTCS MOCIIE0-
BaTEJIbHO MOACOCIMHEH €Il OWH MCTOYHUK — Tallb-
BaHHueckas (orobarapes Ha Gaprepe MoTTta (Ag—
N 0AIO’ZGaO,SAs), IPU 3TOM pasHUIA MEXJYy HarpsoKe-

6)

- ) -

' m?—(—)-CTPYKTYpBI B PEKUME TIPSIMOTO CMETIEHHS OCBEIAEMOTO

O—m,—~(-)-nepexona (6)
HUEM MUTaHUS ¥ POTOraIbBAHUYECKOM 3JIC OTpeenseT-
sl BBIpaKEHHEM

Ag- NO
U a71C

V, :|Un |

Kaxk mokasanm sKciepruMeHThI, CBETOBOM TOK uepe3
CTPYKTYpPY CTAaHOBUTCSI MEHBIIIE TEMHOBOT'O TOKA, a 3a-
BHCHUMOCTb CBETOBOI'O TOKa OT HampspKeHus (puc. 3,
KpuBas 2) xapakTepusyercs HacelleHueM. Habmrona-
eMbIe MEHBIINE 3HAUYCHUS CBETOBOTO TOKAa MOXHO
00BSICHUTh U3MEHEHHEM IpOoIlecca TOKOTIEPEeHoca ue-
pe3 n+GaAs—n0Ga0 oI | As—Au-Tiepexo/ Ipu ocBele-
HUM 32 CUET BAPUAIUM NaJAI0NIUX HA JAHHOM MEePexo-
Jle HanpspkeHuid. M3 30HHOM nuarpaMMebl Ha puc. S, a
BUJIHO, YTO TP TOj1a4e pabovero HampspKEHHs B pe-
xnme A =0,74 MM — (+)m,~N—n"—n—m,(-) nepexon
m,—i—N° cMelaeTcs B IpSIMOM HAIIPABICHHUI, U YICKT-
POHBI , 2, CO3MAOIIUE TOK B I, OyIyT HAPABISTh-
Cs1 K KoHTakty m,. [Ipu 5TOM renepupoBanHbIe OCBElIe-
HHEM JIEKTPOHBI 3 OYIyT IBUTaThCsl HABCTPEUY TEMHO-
BBIM HOCHTEJIAM, & JIBIPKH 4 OymyT DOCTHUTATh KOHTAKTa
m, 6€3 NPEnATCTBHH.

IIpu 0OGnydYeHnH HOBEPXHOCTH (+)Ag—N°—n —n'—
Au(-) < A,=0,95 mxm ocsemmaemblii 6apbep IlloTTku
(nOGaO’gan’lAs—Au) MpeBpamacTcss B (POTOraabBaHM-
YECKHUH MCTOYHHK, HAMPSKEHUE KOTOPOTO CYMMHUPYET-
Csl C HANPSKCHHEM, HO)]aBaeMI)IM OT MCTOYHHKA ITHTa-

st (V, =U; o+ Un -A"). B pesynbrare CBETOBOM TOK

uMeeT Oosibllee 3HAYCHUE TI0 CPABHEHUIO ¢ TEMHOBBIM
(puc. 3, xpuBas 3). @usnueckue mporeccs B 1 GaAs—
0Ga0 9In0 lAs —Au-niepexojie U3MEHSIOTCS MMOJ BO3-
JeHCTBHEM ONTHYECKOTo M3mydenus. Tak, CBeTOBOE U3-
JTydeHune, NOoMaatolee Ha 3alInpaeMbIil nO —m,-[IEPEXOI,
cozzaer pOTOTOK, TEeHEPUPYEMBIH JIEKTPOHHO-IBIPOY-
HoIi apoii (3, 4 Ha puc. 5, 6), KOTOpHI 100aBIAETCS K
TEMHOBOMY TOKY, CO3/1aBa€MOMY DJIEKTpOHaMu [, 2.

Jlnst aHaM3a BOJIBT-aMIIEPHBIX XapaKTePUCTHK, PH-
BEJICHHBIX Ha pUC. 4 B peskume (—)m —N—n*—n"—m,(+),
o0OpaTuMcsl K 30HHBIM TUarpaMmaM Ha pHc. 6.

[pu oTpUnATENHEHOM HAMPSDKCHUH ITUTAHKUS B OCBEIIA-
emMoM (A, =0,74 Mkm) Ag— —NC-nepexoze nosiBisieTcs Goro-
371c, renepupyemast m,—i—NC-miepexoziom (3, 4 Ha puc. 6,
@), IPU 5TOM HAaIpaBJICHUE TOKA COBIAAACT C HaNpaBJIe-
HHEM TEMHOBOTO0 ToKa (/, 2). B pesynbrare doro-31c cym-
MHPYETCSI C HANOPsOKCHUEM HCTOYHHKA TUTAHUS
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Puc. 6. Bounsie marpammst (+)m,—N—n"-n"

U

BOTO TOKA 110 CPAaBHEHUIO C TEMHOBBIM (pHC. 4, KpuBas 2),
KOTOPBIN JJOCTUTAET HACBIIICHUS.

B pexunme 3al'[I/IpaHI/I5[ m—i—N O-Gaprepa MorTa u
TIPU OCBEIIECHUU 7 GaO 9In0 As—Au-6apsepa IllorTkn
W3ITy9E€HUEM C JUTMHOW BOJHBI 7\ =0,95 MKM co3maeTcs
¢dororoxk (3, 4 Ha puc. 6, 0) ¢ HanpaBneHHeM, MIPOTHBO-
MOJIOKHBIM TEMHOBOMY TOKY (/, 2 Ha puc. 6, 6; KpuBas
3 Ha puc. 4).
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Puc. 7. JItokc-amnepHas XapakTepUCTHKa B PEKUME TOKa
KOPOTKOI'O 3aMbIKaHHS:
I—A - Ag- NOAl0 ,Gay (As—n"GaAs—n Ga0 olny  As—Au;
2— Ag—NOAl0 ,Ga, 8As—n*GaAs—n Ga, 4In,  As— Au A,

Kak mokazanu uccieoBanusi AByX0a30BOH CTPYK-
TYpHI B q)ororanLBaHI/meCKOM PEeKUMe, IPU OCBEIICHUH
CO CTOPOHBI /1 Ga0 oIny ; As—Au or ceeronuozna AJI107A
C MAKCUMYMOM JUTMHBI BOJ‘IHLI A,=0,95 MKM, a TaKKe OT
UCTOYHHKA C MaKCUMYMOM ,Z[J'II/IHLI BOJIHBI U3JTy4CHUS
A, =0,5 mxm co croporst N°Al (8, gAs-TeTepocos, co-
321216TC$[ (OTOTOK KOPOTKOTO 3aMbIKaHusl. B wactHOCTH,
MIPU OCBEICHUH CTPYKTYPBI CO CTOPOHBI Oapbepa Mort-
Ta (OTOTOK UMeeT OOJNbIIKME 3HAYCHHS, HAYMHASL C Ma-
JIBIX HHTEHCHBHOCTEH ocBenienus (200 yik) (puc. 7, Kpu-
Basi /), a IPH OCBEIICHUH CO CTOPOHBI Oaphepa [LloTTku
HaOFOIaeTCst TMHEHHBIN pocT (POTOTOKA C OONBIIeH KpY-
TU3HOM (puc. 7, kpuBas 2).

3akiouenue

Taxum oGpazom, Ag-N°Al; ,Ga, As—n"GaAs—
n°Ga, 4In, | As—Au-cTpykTypa MOMeT IIPUHMMATH OII-

0
—1m,~(—)-CTPYKTYPbI B PEXKUME OCBELIEHHU 3anupaemoro n,—N"-nepexona (a) u
MIPSIMOCMEIIICHHOTO nOGa0 oIn, | As—Au-niepexona ()

6 .
N
2]k] o

THYECKHE CUTHAJIBI KaK B (DOTOAMOIHOM, TaK U B (OTO-
rajJbBaHUYeCKOM pexxumax. [Ipu Bo3aecTBUI MOHOXPO-
MaTHYECKOTO M3ITy4YeHHUs (PU3NYECKHE MPOIECChI, MPO-
TEKaIOIIHNe B OCBENIAEMBIX TIepeXxo1ax, cTaHoBATCs (o-
TOr€HEpallMOHHBIMY, NPUBOAS K Pa3IMYMI0 TEMHOBOM
U CBETOBOM XapaKTE€pPUCTUK.

PaccmarpuBaemast cTpykTypa o0nagaet JByXCTOPOH-
Hel (OTOUYBCTBUTEIBHOCTHIO B PA3ITUIHOM CIIEKTPaTh-
HOM JIaIia30He, ONpeIesieMOM 001acThI0 COOCTBEHHO-
TO TIOTJIONICHHS KaXKIO0TO U3 TeTEPOCIIOLB.

Jlunelinas 3aBUCUMOCTD (POTOTOKA KOPOTKOTO 3aMbI-
xauus [ ‘2 ,. OT MIHTEHCUBHOCTH n3JTy4eHus @ cBUIETENb-
CTBYET O BO3MOMKHOCTH UCIIOIb30BaHHs HCCIIETOBAHHBIX
CTPYKTYp B Ka4€CTBE MAJONIyMsIHX (HOTOraJbBaHUYC-
CKHUX JIETEKTOPOB, a TAK)KE OECIIYMHBIX (HOTOIIPUEMHHU-
KOB BO BXOJIHBIX KaCKaJIaX OMTOAJIEKTPOHHBIX YCTPOUCTB
Pa3IMYHOTO Ha3HAYCHUSI.
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