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OCLHMW/INTUPYIOLIAA PEJIAKCAIKUA 3¢PEKTA
JATBHOAENCTBUSA B MOHOKPUCTAJIJIAX GaAs

B.Il. Knaa TIT. KpeumrTab6,
FH, C o  GN

fleneuus HeyCTOHUMBOCTH (PUIMIECKUX NAPAMETPOB MOIYIPOBOAHUKO-
BBIX T'eTEPOCHUCTEM U MOHOKPHCTA/UIOB B NpOLEcCe PelakCALWY USMOHe—
HUlt, BEIBBAHHBIX UMIYILCHHIM MATHUTHEIM HONeM [1], WOHHO# WMIIAaH-
Taunueyl [2], obnyuenuem [3], a TaKKe HU3KOTeMNepaTypPHbEIMH TeXHO-
noruyeckumu obpaborkamu [4, 5] axkTuBHO @3ywalOTCa B mOCIenHee
BpeMsd B CBA3Y C AOAI'OBPEeMEHHBIMH USMEHeHUSMU STHX IapaMeTpoB
nocite OKOHYaHWH BospeicTBus. Ocobbifi WHTEpeC NMpPepcTaBiNdeT uayueHue
BIIMAHUS PA3/IMYHLIX TEXHOMOrWYecKux obpaGoToK, UCHOMB3YIOWUXCH B
Ipollecce YTOHeHUs C HepaGodeft CTOPOHEI NMOANOXKEK, HA YCTONYHUBOCTDL
Pusuueckux napaMeTpoB ¥ CTPYKTYPHBIX HSMOHOHUA Ha pabouelr mno-

PXHOCTY NOIYNPOBOAHUKOBBLIX MOHOKPUCTA/UIOB W IeTepocucTeM Ha
HoBe MaTepuanop Tima A28%

B [5] 6ruto OGHAPYXKEHO, YTO NMPH YAA/MOHHH YACTH MOMIMKKH MOHO—
KPUCTA/VIOB BriCOKoneruposannoro §aAs (7e) (2 =2-1018 cp-3) ¢
S9eUCTO! ABCIOKALKOHHON CTPYKTYpoft Ha paGouejt MOBEPXHOCTH MpoOUC—
XOAdaT nmpeoGpas’oBaHug B CHCTeMe TOYeYHBIX AePeKTOB, KOTOpPBHIE NPUBO~
AaT K TpaHCc¢opMallu¥ CHeKTPOB HU3KOTEMNepaTypHo#f (OoTOMIOMUHECLeH—
wuu (&71). [na obvacuenus mpoucxoasumx Ha paGoueft NOBEPXHOCTH
CTPYKTYPHBIX NEpPeCcTpOeK, CONPOBOXAAKAIOUIMXCH YMEHBLIIEHHEM HHTEeHCHB-
HocTu kpaeeo#t monacet ¢J1 (Ixp=1.51 aB, 80 K) u Boaropanuem
LJTVHHOBO/THOBO# IOIOCH! (I,,‘=1.24 9B, 80 K) Ml mpeanomoxwru mo
AHAJIOTUH C [6], 4TO B npouecce obpaborka oOGpaTHO! CTOPOHB], 06—
pasylorcs ynpyrue BoyiHbI AedopMmalud, KOTOpbIE AOCTHraloT paGouet
NOBEePXHOCTH, BHISLIBAIOT AONOJHUTeNbHOe ob0pasoBaHue COOGCTBEHHLIX
Togeynpix pepertor (CTJl) - neHTPoB GesrBIyYaTENLHON PEKOMOUHALWY —
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¥ CIoCOGCTBYIOT 06pasoBaHMio NMPUMECHO-ASPeKTHLIX KOMIICKCOB, INpa-
HULBI F9€EK NPU STOM MOTYT CHYXKUTH UCTOYHUKAMU ¥ CTOKAMH [Jis
CT[l w npumecett [7] OcHoBHbIE W3MEHEHUs WHTEHCHBHOCTH CHNEKTPOB
$JI nmpoucxoaunu Bo Bpems oBpaboTku, ogHako Gnuio OBHADPYXOHO, 4TO
B mpollecCe xpaHenus obpasmos mpu T 22 300 K mpoucxoawnio wemouo-—
TOHHOe BOCCTAHOB/IEHHE HWHTEHCUBHOCTH NMOMOCH lep [0 3HAyOHHT Me—
Hee ucxopuoro Ha 5-10 % wyepes 102 4acoB, B TO Bpemd, Kak
WHTEHCHBHOCTb BOIropeBlIe/ica mpumecHo-aedexTHo# momocst Iy
COXpaHanack NMpakTHiecku 6es uaMeHeHu# B redemwe ~ 103 wacos.

Hensio wacToame# paGoTel ABIMIOCH USYYEHHE KUHETUKY nepepac-
npefeneHuda TOYSUHHIX AedexToB B FaAS mnpH pesakcaluM¥  moc/e
MexaHwyecko# o6paGoTku HepaGouyeft CTOPOHEL C NMOMOWBIC AHAIHSA WH—
TerpanbHOi OTpaxaTenbHo#t cnocobuocTu ( IOC) R; «xBasusanpewmen-
HBIX peHTreHoBcKux orpaxennst { K30), meropa YYBCTBUTENEHOI'O K H3-~
MeHeHusM cTexuoMerpud. Panee B [8] 6rma ycranmobnena 3aBUCUMOC/__
HOC K30 or suaka u Benuuwunl uaruGa KpucTamia, KOTOpass CBa3niBa~-
7aCh C nepepacnpepe/eHueM aedeKTOB.

HurencusnocTh pudparuposawnrix penrrenosckux ayue (PJ]) npo—
MOpUUOHANBHA CTPYKTYypHOMY QakTopy F , BeIpamenue KOTOpOro NIs
K30 rima A + 4k + 1 =4n +2 (2 =0, 1, ..., hkl - wapexco
Munnepa) umeer Bua [9]:

okt =% CouTga = Gs " %s ) » o (1)

rie fgy (% + £ 4iF")y ) €ZP(~Myig)), M, - revmoparypmun dax-

top [le6as - Bannepa, #4(s8) - dyuxuus aromuoro paccesHus C [AUC—-
MepCUOHHEIMK nompaBkamu, C4.s) — aToMHas aons aromoB A{B) s
pemerke, seamowasca fyukuuest Bcex pedexror B moppemetke A(B),

=t -7 -1
Gu= 1 - Yogm* e ~ 5080 Care) Kyiar e Ty X Moy, (2)

roe 4; - mexysenbusle aTomul A(B), V,g(p) - BaKaHCU# ATOMOR COp-
ra A(B), X - npuMech B yame aroma A, X; - NpUMeCh B MeXuD
yanuu, Fz - GyHKUuS aTOMHOrO paccesnus mpumecu, Ay - xouueu-l
Tpauus aromos A(B) B pemerke Moy =H¥45=2.215-1022 cp3),

HAna upeanwHoro xpucranna l‘h = 0,,3 =1, Auanus ¢opmyner (1)
nokaaesiBaer, uro MOC K30 6yperT yBenwquBaTLCS MO OTHOWEHUIO K
HAeanbHOMY KPUCTA/UTY Npu C&f Cys ¥ yMeHbmATHCH NpU Csa >
> Cyg. Hamenenne HOC 44£ XxapaKkTepuayeTCs U3MEHOHUOM KOH~
LEeHTPALUY KOMIIOHEHT:

AR R = K (Chs - La), (3)

rae KoHCTAaHTa K 3A8BUCHT OT THIA OTpPaAXeHud ¥ BuUOA U3nyJyeHwud. Pac-
HeTH NOKA3LIBAOT, YTO NpU TOYHOCTH u3mepenus 1 % mia ludky -
V3/Iy4eHUs MOXHO ONmpe/lesuTh oTkioHenuwe C,, - CGa HA YypoBHe
~3,7-104,
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3aBucumocTe A; OT BpeMeHW XpaHeHus obpasuos npu_ 7 =300 K
Qg TpeX pasiuYHEX Touek ofpasua (kpuerie 1-3, £, - cooTBeTCT-
Byer pacueTso#t MOC pid CTexuomeTpUIECKOro lp=C(g xpucranna
(a); ckauuposamue mo kooppwaare £ HOC (1) u oTuocuTensHOH

WHTOHCHUBHOCTY OKO/IOKPAeBOjl JIOMHHeCUeHNu: (2) (Zyp=1.51 9B,
T=80 K) (8).

" MOC K30 uwsmepsnich HA ABYXKPUCTAILHOM CHeKTpoMeTrpe Ino Cxe-
me (n, -m ) c ucnomssosanuem bu Ky —usnyvuenus pas OTpaxeHuit
200 u 600. Pasmep obayuaemoft obnactu cocraeagn 50x100 mrm.
Bnusaue MuOrobo/mobnix nukop ua HOC UCKIIOYAJIOCH NyTeM BpaumeHus
MCCIIelyeMOr0 KpUCTania BOKPYT BeKTopa AuppaKuuu.

Hccrnepopanuch obpasum GaAs (100), nerupoBauusie Te A0 KOH-
neurpauun ( # > 10 7 cm=3), umeoume cnabo BBIPQXEHHYIO SHOUCTYIO
CTPYKTYpy CO CpepHejt IIOTHOCTHIO AMCHoKauw# Ay ~104 cv2 no
[aHHEIM peHTrenoeckol Tonorpaduu. MOC wamepanack B UCXOMHOM CO-
crosuuy (mocne ¢wmuunofi 06paGoTKU) B (QUKCUPOBAHHBIX TOYKAX,3ATEM
oBparuas (uepaGouas) cropoda wmdopanach cBoBoAHLIM aGpa3uBoM
M-=20 (cvem marepuana ~ 30 MKM), TOCIe 4Yero NpOU3BOAWINCE 3=
mepenua MOC c paGoueit CTOpOHHI B Tex xe TO4YKaX ofpasna c mocie-
AyiOUMM MOBTOPSHHEM HYepes Ofpeae]eHHbIe WHTepBaibl BPeMeHU,



AHanmH3 9KCNepHMEHTATLHEIX pe3ynbTaTos (CM. PUCYHOK) mokaakiBaeT,
4TO HENOCPeACTBEHHO mocie WwiauoBKE npoucxoawno yBemidenwe HOC
Ha 9% u B npollecce XpaueHus ofpas3uos obuapyxexa ocHWInupyomas
penakcauus MOC (usmenenus MOC cornmacuo (3) mpomopuwonambuer
¥3MEHEHUsSM PAa3HOCTH KoHueHTpauwuft). Kax crepyer us rpaduxos am-
MIMTYAA STHX OCUWINAUUA YMEHBLUIAGTCS CO BPeMEHEM, NPH STOM Npo-
UCXOAUT yBenwdeHue ux mepuopa. TaKKe CleAyeT OTMOTHTH PasuyHyIo
aMiumTyny ocuwmisuu# MOC ( xounenrpanun Coa ~ Cas ), uamepewnon
B pasHbIX Toukax ofpasua mpu coBnagaloweM nepuofe. OTAMIME B NO—
Beaenuu sasucumocTeft 1-3 06LACHASTCH pPASAMYHBIM CTPYKTYDHEIM
COBEDIIEHCTBOM UCCHeAyeMeIX obacTedt B UCXOOAHOM CoCTOsHWM. Mame—
peHus: cTaluoHapHo#t ®JI, BLIMOMHEHHEIR B 3THX e TOYKAX, UTO W W3-

. Mepernus: UOC mocnte xpasenus oBpasuoe B Teuenwe 102 yacos npuB e~
AeHBl HA DHCYHKe, 6.

Kax Bunno us pucynka, 6, nabnionaeTcs COOTBETCTBHE pPe3ynbLTaTOB, ”
nonyueHHsIX MeTofom ®JI u meromom MOC K30 (npu ymeubwewuu
HMOC K30 npoucxopaT yMeHBIISHHE MHTSHCUBHOCTH MOMOCHLI Zyp u nao-
Gopor), T.K. Bemwuuna curnana GJ OMHOSHAYHO CBA3aHA C KOHUEHTpa-
uuet CTl, asnmowmxcs HeHTpaMu Gesri3myuaTensuoft pexoMOBunanuu
[10], a Bemwuune HOC K30 ¢ usmenenuem KOHUEHTPALUY KOMIIOHSHT.
Momepefiua wurencusuocTy $J1 npr xpanenuws oBpasmoB Tawke MoATBep-—
AW HeMOHOTOHHLIA XapaKTep U3MEHeHWS ©© BeJWdIHHEL.

B paGore mpepnaraeTcs ogHO W3 BOSMOXHBIX OOBSCHOHUf OCIMLTH~
Pyouero xapaxkrepa mpouecca penakcauuu obpasuos fads — nmocne
Bpo3peiticTBust, [lo HaweMy MHeHUIO, mpwuwHOM ocuwnmsuuft ( ABIKY W’
CWIO) SBIASTCA HAMMUME MOWHOrO HApyWeHHOTo ciog { ~ 20 Mxm)
[5_], 06pa3oBaHHOIO NpW WHTEHCHBHON 0BpaGoTKe THMEHOH CTOPOHEI
IIIACTYHE! U I'OHEpUPYIOWero CBeXHe [AWC/IOKALWH B COYSTAHUM C ero
RedopmanuounsiM nonem. [Tonowurensuas ofparhes CB3b, NOAAePKU~
Baloulad OCHH/UIUPYIOUWH#t XapaKTep perakcaluin BOSMOXKHO CBS3aHa C
OTPaHUMeHHO# 3PdexTHBHOCTHIO CTOXOB (rpaHuubl gueeK, MOBEPXHOCTD)
Ang TodYeyHrlXx AedexToB. :

MoxHo npeacTaBuTh, YTO WHTeHCUBHAaa o6paGoTka oSpaTHoft | Hepa-
Goueft) cTopous! o6pasna NPUBOAMT K 06pA3OBAHUMIO MOUWMHOIO HAPYIIEHHO-
IO C/10s, I'eHepHPYIOWero CBeXWe NUC/AOKAUWY | ﬁecbopuannounoro nons, -
ynpyrue BOMHLI KOTOPOrO AOCTHraioT paGoue#t moBepxHOCTH ¥ mpusoasT J,
K cyuwecTBeHHoMy nedexroobpasobanuio {poct MOC B HaHANLHBIE MO=
menr). lenepaTopamu ( wcTounukamu) AedeKTOB MOTYT CIYXUrb I'PAHHLLI
f1€eK ¥ NMPUMECHO-AedeKTHLI® KOMIIGKCH!, YTO He HCKIIONAET BEpOAT-
HOCTBL o6pasosanus CTJl sa cuer aromoB maTpuust. Pacuer mno tdopmy -~
e (2) OKa3biBaeT, YTo Taxkoe ybenuwewue MOC mocme mutudoBku
BOSMOXHO 38 CYeT ymeHblleHus (g, - 6',,5 Ha Benuwuywwy -~ 10-3,
ST0 MOXeT GLITh BLISBAHO YBe/IWMeHUeM KOHIEHTpaLHu Va ® 72'45
WIH UX KOMILIeKCOB [VGa - 7"431' YcTauoBuBWIESCH NOC/I® OKOHYA~
HU BOGAEHCTBHs Ae(OpMaLMOHHOE NONe NPHUBOAUT K paspenenumio CT[]
(BakaHCUM OBWKYTCH B HANPABIGHWH CXATHS), YTO TNIPMBOAHT K yBeId~
HeHulo0 KoHUeHTpauuu Aedexros BGnusu pabouest momepxHocTH (panbHef-
wait poct UOC mocne BoIKmIoueHUs BO3AeHCTBUS W AanbHefuies yMeHb-
wewue (g, - Chs ). Hapsny ¢ oTuM npolleccoM, BoaHUKAlOUHE
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B HAPYWEHHOM CJI0e CBeXXWe AUC/IOKANWY MOTYT ABHMATLCA B YCTaHO-
puBwemcs AedopMaldMOHHOM Tone. [lBWKEHWe AUC/IOKaLB)l CBA3aHo C
nepepacnpeneneuuemM nupumecett u CTL, B TOM 4HCne W OUMCTKOH Kpu-—
crama or npumeceft. Kpome sroro, CT/l B6nusu paboueft MOBEPXHOCTH
npu oTcyrcTBuu 3(}eKTHUBHEIX CTOKOB MOI'YT KOAry/IMPOBATHL B KracTe-
pet (BOGMOXHO AUCIIOKAUMOHHBI® netTnw), o6pa3oBAHHLI® ATOMAMH bra,;
¥ As,/. OTu npouecce MPUBOAST K MOAIGHHOMY YMEHBIISHWIO HocC,
oBycnosnennoMy ymeubuenuem uucna CTI ( &o;, ls‘- v Y6 ). Nane~-
ueofimee yeenuyenue MOC MOXHO OOBACHUTH npeobnagaHueM Ha AAHHOM
aTane mpolleccop reHepanuk fedexToB (CTOHKAMH AUCTOKANKOHHBIX
aueek) B NedOPMALUOHHOM MOMe HAPYWEHHOrO Cilod.

AMIIMTYAR OCLMNISUMA CO BpeMeHeM YMeHBIlAeTCd, YTO MOKeT
6LITHL CBAGAHO C pemakcaudelt MakpousruGa cucteme! (ymeusuenuem
pedopmanuonubix mone#), saTyxauuem aupdyauu Togeunsx AedexTos,

'-r.e. yCTaHOBIEHUEM pPABHOBECHOI'G COCTOSHUS BCeft CIIOXHOf CUCTeMsI.
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