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I'ETEPOCTPYKTYVYPbI, IIOJIVUHEHHBIE METOJOM
OTKUTA MOHOKPHUCTAJIJIOB InSe B ITAPAX CEPDBI

Hccneoosanv snekmpuueckue u ¢pomo-
9/IeKMpUdecKue XapaKkmepucmuky 2emepo-
cmpykmyp InS/InSe, nonyuennvix npu onu-
menbHOM omoicuee MOHOKpucmaniog InSe
n- U p-muna npo8ooOUMOCMU 8 NAPAX Cepbl.

Cnabast BaH-IIep-BaaabCcoOBasi CBA3b MEKIY CIIOSIMHU
nonynposoauukos A'BY! nosponster nerko momyvars
IUTACTUHBI 3TUX COSTUHEHUH JIF000M, BIIOTH 10 MUKPOH-
HOM, TOJNIIMHBI C MPAKTUYECKN UICATHHON 3epKaTbHOM
MOBEPXHOCTHI0. OHH HE TPeOYIOT JOMOIHUTEIBHBIX 00-
pabOTOK U MOATOMY C IPAKTUYECKOM TOUKH 3pEHUS y100-
HBI IpHU u3rotoBiieHuu rerepoctpyktyp (I'C). Ha ciou-
CTBIX KpUCTaJIaX OBUTH CO3JaHBI M IIIPOKO HCCIIEI0BA-
HBI CTPYKTYPBI, CPOPMUPOBAHHBIC METOIOM MTOCAIKU HA
OINITUYCCKUI KOHTAKT [ 1] HIIH 5Ke TePMUYECKUM OKHCIIe-
HueM InSe [2]. ITo3TOMy NOIYNpPOBOAHUKH I'PYIIIBI
AMBV! ocrarorcs nepcrneKTHBHBIM MaTepHaIOM IS CO-
snanus 3G dekTuBHBIX oTonpeobdpazoBartenel. B naH-
HOIi paboTe MpeIoKEeH HOBBI MeToa (OpMUPOBAHUS
I'C Ha ocHOBe ceneHua UHIUS — IETEPOBAJIEHTHOE
3aMeIIeHIe aTOMOB Se TTO/UTOXKKH Ha Cepy.

MeTtoanka 3KCHepUMEHTA

MOHOKpHCTAIUTBI CETICHU A MHTUS BRIPALIIMBAIIN BEpP-
THUKAJIBHBIM MeTOJIOM bpmmkmena u3 pacruiaBa HecTe-
Xnomerpudeckoro cocrasa In; ;;Se o, OHu obmanamu
N-TUIIOM MIPOBOIUMOCTH C KOHIICHTpAIHel CBOOOTHBIX
HocuTenei 3apsaaa n=4-10'* cm~> u xonn0BCKoi OIBUK-
HOCTBIO =650 cM?/(B-c) mpu 7=300 K. Jl1s1 monyuenus
JIBIPOYHON MTPOBOAUMOCTH UCXOIHBIC KPUCTAILIBI JICTH-
poBanu kagmueM (Maccoas 1o 0,2%), 4To NIPUBOIHU-
J10 K MOJTYYEHHIO CIIEAYIOIIUX napameTpos: p=1013 cm3,
u=80 cm?/(B-c) mpu 7=300 K.

[Ipouecc cynbdypusanuu MOHOKpHUCTALIOB InSe
000MX THIIOB MPOBOIMMOCTH TIPOBOJIMIIN B 3apaHee Ba-
KYYMHPOBaHHBIX ¥ TePMETUICCKH 3aITasTHHBIX THPEKCO-
BBIX aMITyJIaX B CIICIIHAIHHO CKOHCTPYHUPOBAHHOHU TPYO-
garoi meun. O6pasiis! (cpeauuit pazmep 12x7x0,4 Mm)
Y HABECKY CEephl pa3MEIIaIy B IPOTHBOIIOIOKHBIX KOH-
[ax aMIyIsl, TIe TeMIeparypa BO BpeMs OT)KUTa ITOJ-
JIepKUBaJIach NOCTOSIHHOM 1 paBHOU 523 1 453 K, coor-
BETCTBEHHO. [Ipy 3TOM J1aBiieHUe HACHINIEHHBIX APOB
cepsl coctaBisuio 146,65 Ia. InurensHOCTH Tporecca
omxura coctanisuia 24—120 4. B pesynberare rerepoBa-
JICHTHOT'O 3aMEIIICHUS aTOMOB CEJICHA MOJIOKKH Ha aTO-
MBI CepBI Ha TIOBEPXHOCTH UCXOMHBIX KPUCTAILIOB (hop-

MHUPOBAJIaCh OJHOPOJHAS IJICHKA Cyb(uaa nHus. OHa
o0Jtaiaia IEKTPOHHBIM THIIOM MPOBOJUMOCTH, YTO
OMPEIEIISATIOCH 0 3HAKY TEPMO-3/IC. 3aTeM 00pa3Iibl pas-
JISJISUTH Ha OT/ICTIbHBIC AJIEMEHTHI, TOJIIUHY KOTOPBIX J10-
Boawin 710 70—80 MKM IyTeM MHOTOKPATHOTO CKalIbI-
BaHus cioes. [1nomans S nonyuennsix ['C cocrasisier
0,25 cM2. B kauecTBe OMHUYECKHUX KOHTAKTOB HCIIOIb30-
BaJIM YUCTBIN MHIHH.

Pe3yabrarsl Hccie1oBaHU U UX 00CYy:KIeHHe

bruin HCCJIICAOBAaHbI PA3JIMIHBIC XapAKTCPUCTUKH I10-
aydenHsix ['C: ¢oroBonprandeckne, BOIbT-aMIEPHBIC
(BAX) B TemneparypHoM auanasoHe 253—320 K, BosbT-
dapagnpie (BDX) Ha yactotax 10, 20 u 30 k' 1 criek-
TpanbHBIC 3aBUCUMOCTH (DOTOOTBETA.

Koadpunment Bompsmnenus k m3otunssix I'C n-InS/
n-InSe He3HAUNTENCH U COCTABISET 6 TPU HAMPSHKECHUHT
V=2 B. bpuia cnenana monsiTka m3mMepuTh BOX o6pas-
II0B, HO cytabast 3aBUCHMOCTB EMKOCTH OT 00paTHOTO CMe-
meHus, a Takke Bug BAX, ToBopuT 0 Manol BBICOTE
Oapbepa Takoil CTpyKTypsl. Ha 910 Takke yka3biBaeT He-
OonbInas BENMMYMHA HANPSKEHHS XOJIOCTOro xona V.
(cM. Tabaumy).

@omoanexmpuyecxkue xapakmepucmuxu 1'C

Tun me ‘]KZD FF (Hkl/l n Sla SV;
cTpykryps | MB | MKA/cv? hy p MA/Bt | B/Bt
V=2 B)
n-InS/n-InSe | 4 110 10,25| 6 — | 0,25 21
n-InS/p-InSe 280 400 |03 | 200 (1,5 44 10*
3nech Jy; — TOK KOPOTKOTO 3aMBIKaHUS, FF' — (akTop 3armoi-

HeHus; S;, Sy — MoHoxpomaTndeckue (mpu A=0,98 MKM) BOJIBT-
amIiepHas ¥ BOJIbT-BATTHAs YyBCTBHTEIBHOCTH, COOTBETCTBEHHO.

3HAYNTETHHO JIYUIIMH TapaMeTpaMy 00JIa 1)l aHH-
3oTHIHBIe nepexoabl n-InS/p-InSe — g vux k=200
(cMm. Tabsnity). Ha puc. 1 BUIHO, YTO HAKIIOH MPSMOJTH-
HelHbIX yuacTkoB BAX nannbix I'C u3mensiercs B 3aBu-
CHMOCTH OT TEMIIEPATYPHI, & OTIPE/ICIICHHBII OTCIONIA AU~
OIHBIN KodpduuueHt n=1,5 CBHACTEIHCTBYET O HAJ-
OaprepHOM XapakTepe MPOTEKaHUs TOKa.

Ipu oceemennn I'C n-InS/p-InSe co cropoHs! mieHKH
cynbhuaa MHI¥S BOIb(GPAMOBOM JTaMITOH C IIIOTHOCTHIO
notoka usnydenust P=100 mBt/cm? HaGmronancst Gpoto-
BOJIbTaN4eCKUM APPEKT.

Ha puc. 2 npencrasienst BOX I'C n-InS/p-InSe.
JIMHEWHOCTPh XapaKTEPUCTHK CBUIETEIBCTBYET O PE3KOM
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1. BAX I'C n-InS/p-InSe npu pa3iuyHbIX 3HAYSHUSIX
temmneparypsi (B K):
1 —253; 2—270; 3 —290; 4 — 320
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Puc. 2. BOX I'C n-InS/p-InSe npu paznuunbix yactorax (B kI 1):
I —10; 2—20; 3 — 30

p—n-niepexone nonydeHHbix ['C, a X 4acTOTHAs 3aBUCH-
MOCTb — O BIMSTHHH TIOCJICOBATEILHOTO COPOTHBIIE-
Hus 0a3bl. Micnonb3yst MeTonuKy [3], Mo oTcedkam, Ko-
Topsie naroT BOX npu ka0l yactore, ObUIa mocTpoe-
Ha 3aBUCUMOCTH V 0T (2T)? (cM. BcTaBky). Ilomyden-
Hasl U3 HEE BETMYMHA BCTPOSHHOIO MOTeHIMana v, rere-
pocTpykTypsI coctaBmia =0,6 B.

Ha puc. 3 mokazaHbl ClieKTpaJIbHbIE 3aBUCUMOCTH ()O-
TooTBeTa I oT 3Hepruu potoHoB AV 111 I'C n-InS/p-InSe,
TIOJTYYCHHBIX ITPU PA3HOM JUTUTEIIFHOCTH OTKHTa. Bemmiu-
Ha I ompeIeIsuIach OTHOMIEHHEM (POTOTOKA K YHCITY I1a-
narormmx GotoHoB. [Ipyn MHHUMAaTEHOM BpEeMEHH TEPMO-
o0padoTku (kpusas /) B ['C HaumHaeT (HhopMUPOBATHCS
Kpaid, T/ie MOVIOIIEHHEe MTPOUCXOINT B Cylb(huIe HHIHS,
HO 13-32 HEOOJIBIION TOIIMHEI TUICHKH (M3Mepsiiach -
JUTICOMETPHYECKAM METOIOM ) HaOIIOIASTCs 3HATUTEITb-
Hast OTOUYBCTBUTEIILHOCTD B KOPOTKOBOJIHOBOW 00IaCTH
criekTpa. C yBemHYeHHEM [UTUTEIFHOCTH OT/KUTA (KPHBast
2) BBICOKORHEpreTuieckuii mornomaronuii kpaii I'C InS/
InSe cTanoBUTCsI 60JIEE BHIPAKEHHBIM, YTO CBSI3aHO C YTOJI-
nieHreM (opMUPYEMOi TUIEHKH. /71 MaKCHMAITBHOTO
BpPEMEHH TepMOOOpabOTKH (KpuBasi 3) Ha 3aBUCUMOCTH
YeTKO HAOMFOIaeTC sl TaK HazbiBaeMbId ek “okHa”, TIe
00acTb ()OTOUYBCTBUTEIBHOCTH OTPaHUUYCHA KPasiMU CO0-
CTBEHHOTO MOTJIONICHUS CEJICHH 1A MH/INS ¥ CYIIb(HIIA HH-
TS, DKCTPAIoNsIys IPSIMOIMHEHHBIX Y9AaCTKOB 3aBUCH-
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Puc. 3. Cnekrpanbhbie 3aBucUMOCTH (otoorBera st ['C
n-InS/p-InSe, mony4eHHBIX NPHU PAa3IUYHOM BPEMEHH
oTxura (B yacax):
1—24;2—72;3—120

mocteit (NAV)?>=f(hv) u (Nhv)?=f(hv) nosponuna
OTIPEIeTIUTh BEJIMYMHBI PSIMBIX U HETIPSAMBIX MEK30HHBIX
MIEPEXOIOB, KOTOPBIE COCTABMIIN Eg =1,7 3B n £"=1,95 3B,
COOTBETCTBEHHO, UTO BIOJTHE COTIACYETCS C TUTEPaTyP-
HBIMH JaHHBIMHA U1 InS [4].

[TapameTpsl prieMeHTapHOM sIYEUKH 10Ty YEHHBIX KpU-
CTAJUTMYECKUX TUICHOK InS, onpeeneHHbie peHTIeHOB-
CKHM MeTosioM — a=3,94+0,02 A, bh=4,44+0,04 A,
c=10,65+0,03 A — cosmanaror ¢ MpPUBEICHHBIMU B
[5, c. 114].

BrIiBoabI

YCTaHOBIIEHO, YTO TUTEBHBIN OTYKUT MOHOKPHCTAI-
JIOB CEJICHU/Ia WHXS B TIApax Cephbl IPHU OMPEICICHHBIX
PeKUMax MPHBOAUT K 0OPA30BAHUIO BBIIPSMILIOMINX
ctpyktyp InS/InSe, mpudeM 1o cBOMM XapaKTEPHCTH-
kam anuzotunHas ['C n-InS/p-InSe cymecrBenHo npe-
BOCXO/TUT €€ U30THUITHBIN aHAJIOT. XapaKTep MPOTCKAHUSI
Toka B Takoii ['C oOycnoBnuBaeTcst Han0apbepHBIM Me-
XaHU3MOM.

[IpencraBneHHbBIC pe3yIbTaThl YKA3hIBAIOT, YTO BBI-
OpaHHbBIE TeMIIepaTypa U [UTATEILHOCTD IPOIIecca TEPMO-
00pabOTKH MO3BOJISIOT MOTY4aTh MOTYIPOBOTHUKOBBIC
TICPEXOJIBI C YIIOBIECTBOPUTEILHBIMU XapaKTEPUCTUKAMH.
Takue cTpyKTypBl MOTYT HAITH IPUMEHECHUE B KAY€CTBE
Y3KOCEJIEKTUBHBIX (hoTOIIpeoOpa3oBaTeliei ONTHIeCKOTO
U3IIy4YEHHS.
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