
I10CJIe YCTaHOBRH B aBTOHOHHLIii MHRpOCROn H <pOpMHpOBaHHH aTOMHO-rJIa.n;

Roii nOBepXHOCTH OOpa3~LI HCnapHJIHCb nOJIeM npH 78° K co CKOPOCTbIO, npH

OJIH3HTeJIbHO paBHoii O.n;HOMY aTOMHOMY CJIOlO (110) B ceKYH.n;y. I1PH aTOM 

nJIOTHOCTb nOH.n;epOMOTOPHLIX CHJI Ha nOBepXHOCTH oopa3~OB COCTaBJIHJIa 

~1500 Kr/MM2 H no.n;.n;epJRHBaJIaCb nOCTOHHHOii B npo~ecce HcnapeHHH B npe

.n;eJIax 2%. 
B pe3YJIbTaTe npOBe.n;eHHLIX HCCJIe.n;oBaHHii OKa3aJIOCb, 'ITO npH HcnapeHHH 

nOJIeM HrOJIb'laTLIX MOHOKpHCTaJIJIOB B HHTepBaJIe .n;HaMeTpOB 200~1000 A 
OOJIee 50% 06pa3~OB He 06HapYJRHBaIOT KaKHX-JIHOO CJIep;OB nJIaCTH'IeCROH 

p;e<popMa~HH. I1PHOJIH3HTeJIbHO Y 10% oopaa~oB B npo~ecce HH3KOTeMnepa

TypHoro HarpYJReHHH aJIel{TpH'IeCRHM nOJIeM Haomo.n;aeTcH nJIaCTH'IeCKaH .n;e

<popMa~HH C HapymeHHeM MOHOKpHCTaJIbHOCTH. B Ka'leCTBe npHMepa Ha pHC. 1, 
a H 6 npHBe.n;eHLI aBTOHOHHLIe MHKpo<poTorpa<pHH, HJIJIIOCTPHpYIO~He B03-

HHKHOBeHHe nepeopHeHTHpoBaHHoro yqacTKa MHKPOKpHCTaJIJIa. I1epBoHa

'1aJIbHO MOHoKpHCTaJIbHLIii oopa3e~ (pHC. 1, a) nop; p;eiicTBHeM nOH.n;epOMOTOP-

PIIC. 1. I1epeoplIeHT8..qIIJI qaC'FII MlIRPOKpHCTaJIJIa IIOP; p;e:ii:cTBIIeM MeXaHlI'ieCKlIX Ha
IIp JDReHHH. 

YI'OJI paaopHCHTa qruI 55° OTHOCIiITCJIbHO OCft [110]. 

HLIX CHJI npo.n;e<pOpMHpOBaJICH C OOpa30BaHHeM 60JIbmeyrOJIbHOii rpaHH~LI. 
Pa30pHeHTa~HH CMeJRHLIX 3epeH OIIHCLIBaeTCH IIOBOPOTOM: OTHOCHTeJIbHO 

OCH [110] Ha yrOJI 55°, npHOJIH3HTeJIbHO COOTBeTCTBYlO~Hii oopa30BaHHIO 
pemeTKH COBIIap;aIO~HX Y3JIOB [4, 6] C 06paTHoii IIJIOTHOCTblO COBna.n;eHHii 

1: =11. BOJIH3H ~eHTpaJIbHOrO nOJIIOCa [110] Ha rpaHH~e HaOmO.n;aIOTCH CnH

paJIbHLIe aTOMHLIe cTyneHbI{H, OOLItIHO B03HHRaI0~He npH OTKJIOHeHHH bpHeH

Ta~HOHHLIX COOTHOmeHHii 60JIbmeyrOJIl>HLIX rpaH~ OT CIIe~HaJIbHLIX. Hop

MaJIl>HaH K nOBepXHOCTH KOMIIOHeHTa BeKTOpOB BIOprepCa p;HCJIORa~Hii , no

pOJR.n;aIO~X B npo~ecce HCIIapeHHH nOJIeM reJIHKOH.n;aJIbHLle <PHrYPLI, 

paBHa 1/2 [110 J. 
B OOJIbIIIHHCTBe CJIY'IaeB .n;e<pOpMaD;HH MOHOKpHCTaJIJIOB IIPHBO.n;HJIa R 00-

pa30BaHHIO OHKpHCTaJIJIOB C 60JIl>meyrOJIbHLIMH rpaH~aMH CpaBHHTeJIbHO 

MaJIoii KpHBH3HLI. B .n;BYX H3 OOJIee CTa HCCJIep;OBaHHbIX 06pa3D;OB Haomop;a

JIaCl> nepeopHeHTa~HH C <popMHpOBaHHeM 60JIee CJIOJRHLIX aepHOrpamltIHLIX 

KOH<pHrypaD;Hii. rpaHH~bl 3epeH, RaK npaBHJIO, 06HapYJRHBaJIH BLICOKyrO 

YCToii'IHBOCTl> B nOJIe nOHp;epOMOTOPHLIX CHJI aJIeRTpH'IeCROrO nOJIH. O.n;HaRO 

B·pH.n;e CJIyqaeB Ha6JIIOp;aJIOCl> CKa'lKOOOpaSHoe IIepeMe~eHHe rpaH~ 3epeH 

Ha paCCTOHHHe 200~400 A. Oopa30BaHHe H IIepeMe~eHHe OOJIl>meyrOJIbHLIX 

rpaHHD; IIOP; p;eiiCTBHeM BLICOKHX HaIIpHJReHHii, IIO-BHP;HMOMY, aHaJIOrH'lHO 

HaOJIIOp;aBmeMYCH paHee [6] HBJIeHHIO H1I3KOTeMIIepaTYPHoii «MeXaHH'leCROii 

peKpHCTaJIJIH3a~HH)} • 

IIpHBe.n;eHHLIe .n;aHHLIe 00 00pa30BaHHH OOJIbmeyrOJIbHhlX rpaHHD; B yCJIO

BHHX, IIpaRTH'IeCRH HCKJIIO'IaIO~X TepMH'IeCKYIO aRTHBaqHIO IIpoqecca, 
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Ka'IeCTBeHHO COrJIacyroTcH C OrrHCaHHhlM B P] MeXaHH3MOM <pOpMHpOBaHHH 

H ?OfHrpaD;HH rpaH:mJ; 3epeH rrop; p;eHCTBHeM MeXaHH'IeCKHX HarrpHllieHHft. 

Cp;BHrOBOe HarrpHllieHHe, Heo6xop;HMoe P;JIH Oe3aKTHBan;HOHHOrO rrpOTeKaHHH 

peaKD;HH Mellip;y rrapaJIJIeJIl>HhlMH OTTaJIKHBaIO.lIV'fMHCH p;HCJIOKan;HHMH C BeKTO

pal\fH Broprepca b, OpHeHTHpOBaHlThIMH rrop; yrJIOM ex: ;a;pyr K p;pyry, paBHO [1] 

p.B COS ex 
"0= .1 , 21t (i-v) TO ve 

rp;e p. - MOP;YJIl> Cp;BHra, v - K08<p<p:mJ;HeHT IIyaccoHa, TO - pap;Hyc Hp;pa 

p;HCJIOKan;HH. 
HarrpHllieHHH, rrpH KOTOpnIX Ha6mop;aJIaCl> HH3KOTeMrrepaTypHaH rrepe

OpHeHTan;HH MHKPOKpHCTaJIJIOB, H3MeHHJIHCl> B rrpep;eJIaX p./30- p./20, 'ITO 

roO~' 
S"l 

>-

8=t[if3] 

Pnc. 2. CxeMa o6paaoB!IHIDI aapo,n;LIlIIa HOB oro aepHa 
lIpl!I lIepeCe'leHl!Il!I CKOIIJIemriI ,lI;l!ICJIOKau;n:ii:. 

B 2-3 paaa MeHl>me BeJIH'lHHhl 'to. IIocJIep;Hee MOllieT OhlT:& CBHaaHO C oopaao

BaHHeM B rrpon;ecce rrJIaCTH'IeCKOH p;e<popMan;HH HeOOJIl>mHX CKOrrJIeHHH P;HC

JIOKaD;HH, rroBhlIIIaroID;Hx ypOBeHl> JIOKaJIl>lThIX HarrpHllieHHH p;o BeJIH'IHlThI 'to. 
Ha pHC. 2 H300pameHa op;Ha Ha BoaMomHhlX cxeM oopaaOBaHHH HOBoro 3epHa, 

paaopHeHTHpOBaHHoro OTHOCHTeJIl>HO MaTp:mJ;bI Ha yrOJI w=50.5° rrpH B3aHMO

,lI;eHCTBHH rrepeceKaIO~XCH CKOrrJIeHHH p;HCJIOKan;HH 1/2 [I11] H [001 J, JIe

lliaID;HX COOTBeTCTBeHHO B rrJIOCKOCTHX (112) H (110). B03HHKaloID;He B rrpon;ecce 

rrOCJIep;OBaTeJIl>HO rrPOTeKaIOm;HX peaKD;HH KpaeBhle p;HCJIOKan;HH 1/2 [113] 
paCID;eIIJIHIOTCH B lIJIOCKOCTH (332) Ha p;Be 'IaCTH'IHhle 5/22 [113] H 3/11 [113], 
OrpaHH'lHBaIOID;He rrepeOpHeH'NIpOBaHHYro OOJIaCTl> KpHCTaJIJIa. 

CHHllieHHe HarrpHiHeHHH <pOpMHpoBaHHH oOJInmeyrOJIl>HbIX rpaHHn; aepeH, 

rrO-BHp;IDfOMY, MO>KeT OhlTl> CBH3aHO TaKlKe C HerrapaJIJIeJIbHOcTbro ,lI;HcJIoKan;HH, 

BCTyrraroID;Hx B peaKn;Hro. OopaayroID;HecH B peaYJIl>TaTe peaKn;HH 3epHorpa

HH'IHhle p;HCJIOKan;HH OrpaHH'IeHhl TpOHHhlMH Y3JIaMH. TaKaH p;HCJIOKan;HOH

HaH KOH<pHrypan;HH HBJIHeTCH CHp;H'IeH H rrpH HaJIH'lHH cp;BHrOBhlX HarrpHllie

HHB B rrJIOCKOCTH paCID;errJIeHHH MomeT CJIYlliHTb HCTO'lHlIKOM 3epHOrpaHH'l- . 

HhlX p;HCJIOKan;HB. 
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