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Beenenne

B macrosmec BpEMs, ISl H3TOTOBICHHME a30BBIX NATHHKOB IIIPOKO HMCTOMB3YIOT — PasIHsi:
[10JIyIPOBOAHMKH. B KauccTBE 4yBCTBUTCILHBIX 5JIEMCHTOB B TAKHX JIATIHKAX YacTO MCMOJB3YHOT OKCHZS
meramios n kpemunii [1]. OcoOeHHO MEPCTICKTHBHAIMI SBISIIOTCS Pa3pabOTKM Ha OCHOBC TOPHCTE
kpemuusi [2] M KpPeMHHCBBIX paponuTeit [3], MocKonbKy paboTa MONYNPOBOAHHKOBOIO JlaTYMKa oW
sdexTHBHEE, YeM GOITBIIC PA3BUTA HOBEPXHOCTE TOJTYIPOBOIHHKA.

Ipunnun JeficTBHS MHOMUX TONYIPOBO/IHUKOBBIX CGHCOPOB TA30B OCHOBaH HA H3MCHCHHH
ICKTPOQU3MICCKIX ~ CBOWCTB M XApaKTCpUCTHK B pesyibTaTe  (M3MKO-XMMIYCCKUX  MPOTIECEs
(cOpOLHMOHHBIC TIPOLIECCHI, OKHCTHTEIBHO-BOCCTAHOBUTENIBHBIC peakiun 1 1p.) HA TpAHHMLC Pasicis
uyBCTBUTE/BHBI CIIOM CEHCOPA — ra30Bas cpe/ia ¢ y4aCcTHEM aHATM3UPYEMOTO rasa. BaxXHYIO POJIb IPH 370
urpact SBICHHC Ta30BOiH azcopbiuy, MPH  KOTOPOM  HaCTHIE! (MOJICKY/Tbl, aTOMbl, HOHBI) T
[PeMMyYILCCTBCHHO HAKAMIMBAIOTCS HA [I0BEPXHOCTH UyBCTBHTEIBHOTO CII0S M BCTYNAIOT C Helt B cBsI3b [

XUMUUYECKH a7cOpOMpOBaHHas Ha MOBEPXHOCTH a30-4yBCTBUTC/IBHON CTPYKTYpPBI 4acTAUA rass =
ancopbent HOpMUPYIOT CMHYIO KBAHTOBO-MEXaHMICCKYI0 cncremy. [ToMuMO SHCPreTHHCCKHX COCTOSER .
06y CIIOB/ICHHBIX XCMOCOPOMPOBAHHBIMH HACTHIAME, 06pasyloTesl TAKKE NOBEPXHOCTHBIC SHEPrETHHICCRITE
COCTOSHMAMH (THIA TOBCPXHOCTHBIC YPOBHH Tavma 1 1llokau, CTPYKTypHbIC AChEKTHI MOBEPXHOTT
JMCIOKALMK M TIPUMCCH), UTO BBISHIBACT JIOKATH3ALMIO 3apsiga Ha TOBEPXHOCTH afcopbenTa T
OTCYTCTBHH XeMOCOPOUPOBAHHBIX FACTHIL.

TTOAB/ICHNC AHAIU3MPYCMOTO Tasa MPHBOJNT K MEPCPACIpEaCsCHIIO CBOBOHBIX HOCHTENEH 3aps s
MKy PaspCIICHHBIMH 30HAMH 1 JIOKATHHLIMU [1OBEPXHOCTHBIMH SHEPTETHICCKUMH  YPOBHAMM 1. #5
CICACTBHE, K H3MCHEHHIO SMCKTPOQU3HUCCKUX CBOFCTB UyBCTBHTEILHOIO CIIOSL, TO XapaKTepy M3MCHEEE
KOTOPBIX MOXKHO CY[Th O KOHICHTPAIuI ananusupyemoro rasa B cpesie [3, 4].

Pemenne 3aji@4il 110 [OBBILICHHIIO a/IcOpOIMOHHOM  4yBCTBUTCIBHOCTH Oy IPOBOIHUK O
CCHCOPOB Ta3a HCBO3MOXKHO Ge3 MHTCHCHBHOTO WCCICIOBAHMS MCTOJOB  yMpaBjcHHsL CBOICTEaMS
[OBEPXHOCTH ~ HAHOCTPYKTYPUPOBAHHBIX [10JIyIPOBOJHAKOB.  YCTaHOBJICHO,  TO oOpazoBasuc
HAHOKIIACTEpOB  pasimigHOro (asosoro —cocrasa H KOH(UTypauuii Ha TOBCPXHOCTH ~KPCMHHCELE
HAHOCTPYKTYP CYHIECTBCHHO H3MCHSICT Cro HIEKTPUUECKUC, ANCOPOLMOHHBIC, 8 TAKKC (bOTOHYBCTBHTEIE 5
cpoiictsa [5].

B KauecTBE NAapaMeTpa, 3aBHCHMOTO OT KOHLUCHTPAIHH 1 BIAA HCCIIELYEMOrO ra3a MCIOIb30Ba T
3ICKTPHUECKHE CBOCTBA, @ MMCHHO MOBEPXHOCTHOC CONPOTHBIICHHE HAHOCTPYKTYPHPOBAHHOIO MOPHCTH
kpemuust.  Jlis  M3rOTOBICHUA HAHOKPEMHHEBBIX ~CCHCOPOB  rasa OBUIM  MCIIOJB30BAHBI  PA3IIHTHA
TeXHONOrHUECKAC METOb MOAU(pUKAIMU TIOBEPXHOCTHBIX CBOMCTB, B YACTHOCTH OJIEKTPOXMMHUCTH
TPABJICHNE, DICKTPOHHOITY IeBaAs 06paGoTKa, HOHHAs MMIUIAHTAIHS, HOBEPXHOCTHOC JIETUPOBAHKE.

Ilenbio  HacTosmed  paboThI  SBILICTCA HCCICTIOBAHNC BIMSHUS MOJIM(HUKAIMK  CTPYKTYPE:
MOp(OJIOTHH IIOBEPXHOCTH HAHONIOPUCTOTO KPCMHHA Ha YyBCTBUTEIBHOCTH K [apaM HAIIIATHIPHOTO CIIIETE
a TakKe (POTOMYBCTBHTCIBHOCTE HAHONIOPUCTOrO KPEMHHA B Ipolccce ajcOpOIMI aMMUaKa M TpH <
OTCYTCTBUH.

JKcnepuMeHTAIbHbIE Pe3yJIbTaThl

TlepBOHAYAIBHO GLUM  HCIOMB30BAHBI  CTPYKTYpBl € p-  N-TIEpeXofioMm  Ha ocHORS
MOHOKPHCTAITHYCCKOrO KPEMHHMs, TIC n-cioit copmuposan auddysucit docdopa, u ero yaerEs
COMPOTHBJICHHE ~COCTABIIANIO NPUMCPHO 0,10 Owm-cm. Cyion HAHONOPHCTOTO KpeMHHs K N-Caos
(OpMUPOBANHCH METONOM  SNCKTPOXHMHUTCCKOTO QHOJAMPOBAHMS. B 3TOM METOE  HMCIOJB3y=r=s
crerpanpHas  (hTOpOrUIacTOBas fueiKka, OSJICKTPOIUT M MCTOUHWK THTAaHMs TOCTOSHHOrO TOKa Hie
MOCTOSIHHOTO HaNpsDKCHUA.

B kadecTBe KaToJa HCIONIB30BANICA [LIATUHOBHIH HMEKTPOL. [IPOMEKYTOK MENLy SMCKTPOIZ
cocTanisi 20 MM, XOTSI PACCTOSIHHC MEXK/IY DJIKTPOAAMH HE BIMACT Ha (hopMUpPOBAHHE TIOPHCTOTO KPEMELE
Hamu JU1st SNCKTPOXUMHIUCCKOTO AHONUPOBAHNS KPCMHHA GbUT HCIIOMB30BAH IICKTPOJIHT, KOTOPbIH COCTH
w3 cmecy HF 1 5TaHONA B COOTHONICHHM MEKLY HUMU i

M3roTOBJICHBI TOJIOCKM 3JIEMCHTa CCHCOpa CO crpykTypoil por-Si/n-Si ¢ pasMepom 2x20 e
MeTaunaeckue CepeOpsaHbIC INEKTPOBI GbUIM M3FOTABIMBATHCH MyTEM HAHCCCHMA HA TOBEPXHOCT
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