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1.1.6. mu¢pakuus OBICTPHIX YTEKTPOHOB

Cpenu Bcex METOZIOB HCCIIEJOBAHNS POCTa KPUCTAIUIOB B pealIbHOM BpeMeHH Hanboiee BakHBIM sBisiercs [IBD. B metone JIBD anekTpoHHBIH ITydok ¢ sHeprueit 1(
50 k9B majaer Ha HCCIEayEMYIO KPHCTAUTMYECKYIO IOBEPXHOCTD IO CKOIB3SMIUM yriioM 1°...2°. B 9TuX yCIOBUSIX 9JIEKTPOHBI, HECMOTPS Ha BHICOKYIO SHEPTHIO,

MPOHMKAIOT Ha TIIyOHHY BCEro HECKOJIBKMX aTOMHBIX ciioeB. [Toatomy meron JIBD no3BosisieT noay4nuTh HHGOPMALUIO O KPUCTAUIMYECKON CTPYKTYPE TOBEPXHOCTI
PaccrosiHre Mex Iy HaOII0JaeMBIMH Ha (ITyOpeCEHTHOM dKpaHe I1(ppaKIHOHHBIMH ITOJIOCAMH CBSI3aHO C IIEPHOIOM PACIIONOKEHHS AaTOMHBIX PSIOB Ha OBEPXHOC
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OIIpeACIICHUS ITapaMeTpa ucciegyemoro 06pa3ua IIpU HEU3MEHHOCTU I'€OMETPUU SKCIIEPUMEHTA U SHEPTUU DJIEKTPOHOB.

ITo Buay udpakunOHHON KapTUHBI MOXKHO OBICTPO OLEHUTH CTPYKTYPY, Pa3MepbI U KaueCTBO HAOIII0AaEMOT0 KPHCTALTHYECKOro ciost. IIpucyTcrBre Ha KapTHHE
mddysHoro GoHa cooTBeTCTBYET aMophHOMY MaTepHary. Hamimure moiykoser CBHIETENECTBYET O TOM, YTO CTPYKTypa OBEPXHOCTH SIBJISIETCS
MOJIHMKPUCTAILINYECKOH. B ToM cirydae, koraa ncciemyeMslii oOpaser; HMeeT MOHOKPHCTAIIMIECKYIO CTPYKTYpY, JU(paKInOHHAast KapTHHA IPEeICTaBIIeT cOO0H
CUCTEMY YNOPSAIOYEHHBIX OTHOCHTENBHO JIPYT Apyra peieKcoB B BUAE CBETOBBIX MATEH (TOYEK) MM 1mostoc (Tsokei ). [locneqnue HabmonaloTCs B TOM ClIydae, ecity
TIOBEPXHOCTb SIBJIACTCS aTOMAPHO TJIJIKOIf, TPUYEM, YEM COBEPIICHHEE ITOBEPXHOCTB, TEM YK€ MOJIOCH Ha H300pakeHHHU. JTiHa cTepxkHEel 00paTHO
IIPONIOPLIUOHAbHA TONIMHe 00acT aupakiuu. Ecin HabmrogaroTest ImHEK KHKydu (CBETOBEIE ITOJIOCHI, PACXOIINeCs BeepooOpa3Ho), TO HCCIETyEMbIH KPHCT
o0nagaeT BEICOKOH CTENIECHBIO CTPYKTYPHOTO coBepiIeHCcTBa. Orpyodienne penbeda IOBEpXHOCTH IPHBOANUT K YBEIHICHHIO IPOHUKHOBEHHS YIEKTPOHOB B KPUCTa
(YBEIMYMBACT TONIMHY 00JacTH AU(PAKIIMK) U ITOJOCH! pacHalaloTCsl B CETKY TOUeUHbIX pediekcoB. Eciau npu pasynopsgoueHuu penbeda HapyHmaeTcst CTPyKType
TIOBEPXHOCTHOTO CJIOsI, Hcue3aroT Taroke 1 Kukyun-nuanu. Hammane pediexcoB V-00pa3Hoit (hopMbl CBUAETEIBCTBYET O (JaceTHPOBAHUU MTOBEPXHOCTH, T.€. 00
00pa30oBaHUHU PETYISPHO PACIIOIOKEHHBIX HAKJIOHHBIX rpaHeil. OOpa3oBaHue [BOIHHKOB IPUBOIUT K HATOKEHHUIO AU(PPAKIIMOHBIX KapTHH OT 00nacTel KPHCTAII
HOPMAJIbHOW U JBOMHUKOBOW yIIaKOBKOHW aTOMOB.

PaccMOTpHM H3MEHEHHUE 3IIEKTPOHOTPAMMBI BO BpeMsI IPEARNIUTAKCHANBEHOH MOATOTOBKH IOUIOKKH. B HayanbHEIH MOMEHT OOBIYHO HAOIIOJAIOTCS Pa3MbIThIC
TOYeuHbIe PeIeKChl Ha JOCTaTOYHO CUIbHOM Ju(dy3HOM (oHE, CBHICTEILCTBYIOIEM O HATMYUH Ha IOBEPXHOCTH 3alIUTHOTO cos okcuaa. C pocToM TeMmepary]

TOJTIOKKH HHTEHCHBHOCTD PE(IICKCOB YBEIMYHBACTCS 10 Mepe JeCOPOLHH 3aIUTHOTO cJIost. [Tocmenytonmii OTXKUT IPUBOAUT K CIIIAXKUBAHHIO IIOBEPXHOCTH.
Toueunsie peeKCH BRITATUBAIOTCS B CTEPIKHH. B HEKOTOPBIX Cllydasx JaXke MOTYT HaOMIOAAThCs JOTOIHUTENbHbBIC CTEPAKHHU, CBHICTEIBCTBYIONHE 00 H3MECHEHHE
KPHCTAININYECKON CTPYKTYPBI Ha TOBEPXHOCTH.

W3BECTHO, YTO YUCTAas MOBEPXHOCTh KPUCTAIIA PEKOHCTPYHPYETCS K CTPYKTYpe ¢ MUHUMAIIbHOI OBEPXHOCTHOM SHEPrueii, KOTOPYIO HIPHHATO Ha3bIBaTh
CBEPXCTPYKTYpoil. Pazmep a1eMeHTapHON sS4eHKH PEKOHCTPYHPOBAHHON KPUCTAUIMYECKON PEIICTKU OTIHMYACTCSA OT pa3Mepa JIEMEHTapHOI sueiiky B 00beMe
kpuctama. [Tostomy Ha mudpakuronHol kapTiHEe [IBD MeXTy OCHOBHBIMH IOJIOCAMH HOSBILIOTCS IIOJIOCH! IPOOHOTO TOpsIIKa.

Puc. 6. Kaprunsl /IbO pekoHCTpyHPOBaHHOI TOBEPXHOCTH KPEMHUS
Crnesa — Si(100)-(2°1); cipaBa — Si(111)~(7"7)

CBepXCTPYKTypa MOXKET OBITh OXapaKTepu30BaHa IPOU3BEIeHNEM (M n), B KOTOPOM YHCIIa M M N IIOKa3bIBAIOT, BO CKOJIBKO Pa3 yBEINYUIICS pa3Mep dJIeMEHTapHOH
SIEHKY BIOJb a3UMYTOB, COBIAAIONINX CO CTOPOHAMH HE IIEPECTPOCHHOM dlIeMeHTapHOif siaeliku. Ecnu pu mepecTpoiike NOSBISIETCS IEHTP HHBEPCHH, CTaBST Oy
C: C(m'n). OGpa3oBaHMIO CBEPXCTPYKTYPHI (M 1) COOTBETCTBYET MOSABJICHHE Ha U (paKkTOrpaMme MexIy KaKIoW Mapoil COCeTHUX THKEH HE MepecTpOeHHOM
CTPYKTYpBI (el cooTBeTcTBYeT 00603HaueHue (1°1)) m—1 Tspkeit qpoGHOro mopsiaka B 0JJHOM asuMyTe U n—1 — B Apyrom. B kauecTBe npumepa Ha puc. 6 1mokasaHbl
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1 (PAKTOrPaMMBbl OT YHCTONH PEKOHCTPYUPOBAHHON ITOBEPXHOCTH KpeMHHUsL. JIIst TPaBHIIbHOM NACHTU(UKAIIMY CBEPXCTPYKTYPBI B 00LIIEM Cllydae He JOCTaTO4YHO
HaOJII0JICHUH TOJIBKO B JIBYX a3uMyTax. Hanpumep, HOBEpXHOCTb, MMEIOILas IOMEHHYIO CTPYKTYpY ¢ yuactkamu Tumna (2°1) u (1°2), Mmoxxer ObITh 0lMO04HO
HACHTU(UIPOBaHa Kak (2°2).

Haubonee BaxxHOH B MPaKTUYECKOM OTHOLIEHHH OpHeHTaluel noepxHocty GaAs U Jpyrux coeuHEeHUH
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IIpurnagsaz
MHTEHCTHER o
sisiercst opuenTanus (100). [ToBepxuocts (100) He ABIISIETCS TOJISIPHON M MOJXKE

COJIEPKATh aTOMbI MBIIIbSKA U IAJUIUS B PA3IMYHBIX ponopuusax. [IpenMyIiecTBeHHbIH COCTaB IOBEPXHOCTHOI'O MOHOCIIOS CHIIBHO 3aBUCHUT OT BHELIHUX YCIIOBUH,
MIPEsKZIe BCETO OT TeMIIEPaTyphl, OT HHTCHCHBHOCTEH ITyYKOB MBIIIbSKA U AN y HOBEPXHOCTH MOMTIOXKKH U OT HX OTHOIIEHHA. B cBs3u ¢ atum Ha (100)-
IIOBEPXHOCTH apCeHM /A raiist HabI0AaeTCst 60IIBIIOE KOJINYECTBO MTOBEPXHOCTHBIX CBEPXCTPYKTYP, CIIOCOOHBIX 00paTHMO TPaHC(HOPMUPOBATHCS U3 OAHOMH B JIpy-

TyIo. DT CTPYKTYPBI B 3aBUCUMOCTH OT CTCIICHU 3AIIOJIHEHU S ITIOBEPXHOCTU MBIIIBAKOM wﬂb(r) MPUHATO pa3ACiIsATh Ha CTa6I/IJ'H/I3I/Ip0BaHHLIe MBIINBIKOM ((0 ~1 "fa) u

|

|‘F alal]

Puc 1.2
CTabMITN3HPOBAHHbIC raJLTUEM ( ).

K IepBoii TpyTITie OTHOCATCA CBEPXCTPYKTYPHI (2'4) 1 (21), Ko BTOpoii — (4'1), (4°2), (4'6) u (376). TIpu ™0 naGmomarorcs ctpyxTypsl (3'1) 1 (1°1). Yenopus
CYILLIECTBOBAHMUS CBEPXCTPYKTYP IIPUBEACHBI Ha PHC. 7.

ito]
Puc. 7. da3oBas quarpaMma peKOHCTPYKIIUNA TOBEPXHOCTH
GaAs(100) B 3aBHCUMOCTH OT TEMIIEPaTypbl U OTHOLICHHS

UHTEHCUBHOCTeH myukoB As u Ga
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Honuronorus - Yueb. nocobue.(Jlenucenko H.A)
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