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I:IcCJIep;OBaHO BJIlUIRHe RpynHo- H MeJIROMaCIIlTa6HbIX IIlepoxoBaTocTeiI 
nOBepXHOCTH RpHC'J,'aJIJIOB Ha peHTreHoBcRyIO p;mppaRD;HIO B yCJIOBHHX nOJIHO­
rOBHeIIlHero OTpalKemm (P)J;IIBO). llpep;JIOlKeHa MeTop;Ima yqeTa peJIbewa 
1I0BepXHOCTH 06pa3D;oB IIpH 06pa60TRe p;HwpaRD;HoHHoro ~lRCllepHMeHTa, RO­
TopaH OCHOBaHa Ha HCIIOJIh30BaHHH lIapaMeTpOB mepoxoBaTocTeiI, Ollpep;eJIeH-, 
HbIX H3 RpHBbIX aepRaJIbHOro OTpalKeHHH peHTreHOBCRHX JIy'IeR, H3MepeHHbIX 
op;HOBpeMeHHO C RpHBhIMH P;IJ;llBO. llORaaaHO, 'ITO P;JIH CTaHp;apTHhIX 1I0JIy­
IIPOBOP;HHROBbIX IIJIaCTHH nOCJIe CYllepWHHHIIlHOR 06pa60TRH nOBepXHOCTH, 
a TaRlKe 1I0p;BeprHyTbIx HOHHOR HMIIJIaHTaD;HH, IIlepOXOBaTOCTH He HrpaIOT 
CYIlJ;eCTBeHHOR POJII21 B :3RCllepI21MeHTaX 110 onpep;eJIeHHIO TOJIIIJ;HHbI 1I0Bepx­
HOCTHhIX aMOPWHhIX CJIOeB MeTop;OM IrHTerpaJIhHhIX RpHBbIX Pp;llBO. 

1. BBe)J;eHlIe 

B rrOCJIe)J;HHe rO)J;bl )J;JIH HCC.)Ie)J;OBaHHH CTpyKTypbl TOHKHX rrOB~pXHOCTHbIX 

CJIOeB KpHCTaJIJIOB ycrremHorrpHMeIIHeTCH MeTO)J; peHTrelIC)BCKOM )J;m:ppaKU;JIH 
B yC,JIOBHHX rrOJIHOrO BHemIIerO OTpameHHH (P)l;IIBO). Ha OCIIOBe H3MepeHHM 
Hl:ITerpaJIbHOM HHTeHCHBlIOCTH P)l;IIBO ObIJIa orrpe)J;eJleHa TOJIm;HHa rrOBepx­
HOCTHblX aMopcpHblX CJIOeB KpeMHHH B )J;Harra30He 1-100 lIM; oopa30BaHHblX 
OKHCJIeHHeM [1,2], MeXaI-IMlleCKFIlIHI rroBpem)J;eHHHMH [2] II HOI·moM HMrrJIaH­
TaIl;HeM [3]. . 

C )J;pyroii CTOpOIIbl, H3BeCTIIO, 'ITO HaHOOJIee COBepmelIl:Ible rrOBepXHOCTH 
rrOJIyrrpOBO)J;HHKOBbIX KpHCTaJIJIOB, oopaOOTaHHble rro BblcmeMY 14-My KJIaccy, 
OOJIa)J;aIOT mepOXOBaTOCTbIO C rJIYOHHOH HepOBlIOCTeM Rz ;2:;30 HM (fOCT 
2789-73). B CBH3H C 3THM B03HHlweT Borrpoc, B KaKoM cTerrellII mepoxoBa­
TOCTH rrOBepXHOCTH. HCCJIe)J;yeMbIx oopa3Il;oB BJIHHIOT Ha 3KcrrepHMeHTaJIbHble 
HHTerpaJIbHble KpiIBble P)l;IIBO. I-:lHbIMH CJlOBaMH, Heo6xo)J;HMO BbIHCHHTb, 
KaKHM oopa30M MO)f'\HO orrpe)J;eJIHTh napaMeTpbl mepoxoBaTocTeii H y-qeCTb HX 
rrpH oopaooTKe )J;M(:ppaKIl;HoIIHbIX H3MepeHHM. HaCToHm;aH pa60Ta rrOCBHm;eHa 
3RcrrepMMeHTaJlbHoMy HCCJle)J;OBaHHIO YKa3aHIIoM rrpOOJleMbI. 

)l;JIH orrpe)J;eJleHHH 3cpcpeRTa mepoxoBaTocTeM MOJIUIO, HCrrOJIb30BaTb peHT­
reHoBcKyIO pecpJIeKTOMeTpHIO (rrOJlIIOe BHemIIee OTpai-ReHHe peHTreHOBCRHX 
Jly-qeM BHe yCJIOBHM )J;HcppaRIl;HH). IIoCKOJIbKY B 3TOM MeTO)J;e yrJlbl, COCTaBJIHe­
Mble peHTreHOBCKHMM rry-qlmMM C rrOBepXHOCTbIO, M rJly6MIIa rrpoH';'mIIoBeHHH 
H3JIy-qeHMH B KpHCTaJlJl rrpaKTM-qeCKM TaKMe me, KaK rrpM )J;HcppaRIl;HH B yCJIO­
BMHX IIBO, TO eCTeCTBeHHO rrpe)J;rrOJIOmMTb, 'ITO xapaRTep BJllIHHHH mepoxo­
BaTOCTeM B 060HX cJly-qaHx OY)J;eT M)J;eHTM-qHbIM. C ,n;pyrOI1: CTOpOIIbl, RpHBble 
3epKaJlbHOrO oTpameHMH peHTeHoBcKMX JIy-qerr He OOJla,n;aIOT -qyBcTBHTeJlb­
HOCTbIO K KpHCTaJIJIM-qeCROM CTpyRType, rr03TOMY M3BJIeKaTb rrapaMeTpbI mepo­
XOBaTOCTerr M3 HMX ropa3,n;o rrpom;e,' "(leM Herrocpe,n;CTBeHHO 1I3 ,n;McppaKJI;HOHHbIX 
1I3MepeHMM. . 

BJIlIHHMe mepOXOBaTOCTerr rrOBepXHOCTM OOpa3Il;C)B Ha pe3YJIbTaTbl peHT­
reHOBCKOM pecpJleRTOMeTpHH 6bIJIO rro,n;pOOHO M3y-qeHO .paHee (CM.· [4-11] H' 
0030P [12]). KaR rrORa3aHO B paoOTax [5-8], xapaKTep 3Toro BJlHHHMH 3a­
BMCM~ 0'1' COOT~omeHMH cpe,n;Heropa3Mepa l liepoBHocTeM B,n;OJlb rroBepxHocTH 

852 



--------------:-:-~~:_:_:_____:___:--_:_:--_:_____.,.___="._____.,.____.,.__o_==~__=..,....,.="===""=~~ _ 

KpIICTaJIJIa II KpIITWleCKOrO rrapaMeTpa lIiP=A/(])c2~1-10 MKM (A - P;JIlIH1:> 

BOJIHhI peHTreHoBclwro IISJIyqeHIIJI, (]) c - KpMTMqeCKMM yrOJI I1BO). 
I1pn l«l"p HepoBHocTH MomHO paccMaTpMBaTh KaK MeJIKOMaCIIITa6Hble. 

TaKMe IIIepoxoBaTocTH rronepxHocTM IIrpaIOT POJIb CJIOJI C rrOHMmeHHOll rrJIOT­
HOCThIO M ripMBO,o:JIT K YMeHbIIIeHrrIO KpMTllqeCKOrO yrJIa (]) c [8]. 

B CJIyqae KpyrrrroMaCIlITa6HhIX nepoBHocTeM (l?>l"p) rroBepxHocTh KpMCTa,JI­
JIa MomHO rrpe,o:CTaBIITh B BHne CTaTllCTllqeCKII pacrrpe,o:eJIeHHhIX MMKporr"JIO­
~a,o:OK pasJIMqHoli opI18HTaIIHH. Pas6poc opHeHTaIJI1M BbIShIBaeT yIIIllpemIe 
AMcpcpepeHIIlIaJIbHbIX KpHBbIX SepKaJIbHOrO OTpameHHJI rro cpaBHeHMIO' C Yrl[Q­
BOM pacxo,o:lIMOCTbIO rra;:(aIOliIero rryqKa M COOTBeTCTBYIO~ee crmm,HBaHHe HH-
TerpaJIhHbIX KpHBbIX nBO [6, 7]. . 

,IJ;JIJI cpaBHeHHJI geMCTBHH rnepoxoBaTocTeli Ha KpHBbIe SepKaJIhHOrO oTpa­
meHHJI peHTre,HoBCRHX JIyqei1I H ,o:H<ppaKIIHH B yCJIOBHHX I1BO uaMH 6hIJIH 
HCCJIe,o:oBalihI qeThlpe KpHCTaJIJIa C paSJIIIqHhIM xapaKTepOM HepoBHocTell rro­
nepxHocTH. 

2. 3KcrrcpHMcHT 

I1cCJIe,o:yeMhle 06pasIIhI npe,o:CTaBJIJIJIH C060H rrJIaCTHHhI KpeMHHJI C opHeH­
TaIJI18H rrOBepXHOCTH (111), ,o:HaMeTpOM 76 MM H TOJI~HlIOH ~350 MKM. 

06pasell I JIBJIHJICJI HCXO,o:HOH cOBeprneHHoH rro,o:JIOIKKOH, rroBepxHocTH KO- . 
TOpOH 6hIJIH 06pa60TaHhI. cTan,o:apTHhIM 06pasoM, BKJIIOqaJI cyrrepcpllHIIIIIuyIO 
06pa60TKy HCCJIe,o:yelVIOii CTOpOHhI ,0:0 14-ro KJIaCca' rnepoxoBaTocTeH. 06paseq; 
II 6hIJI TaKoH me rro,o:JIOJI'\KOH, HO rro,o:Bepm:yToH HMrrJIaliTaIIUH THJI{eJIhIX Horr0R 
TaJIJIIIJI C sneprHeM 100 I{sB H ,o:os01i 5.1013 non/CM2

• 

06pasIIhI III H IV rrpe,o:CTaBJIJIJIH C060ll Mo,o:eJIhHhle CTpyKTyphI, RaqeCT-' 
BeUHO COOTBeTcTByIOliIHe MeJIIW- II KpyrrHoMacrnTa6IIhIM IIIepoxoBaTOCTJIM. 

Pac. 1. 8JIeKTpOHHO-MHKpocKomPlecKoe H306pamemle IIOBepxno­
CTI1 06pa3IJ;OB III (a) I1 IV (6), X~1000 

MIUlpocpoTorpa<!>MI1 rrOJIy'leHbI Ha 8JIeKTpOHHOM MUKpocKorre Hitachi
 
H-500H.c pacTpoBolI rrpucTaBKo'I, pa60'ralOII\eil B pemuMe BTOPM'lHbIX
 

GJIeKTpOHoB
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IIoBepxHOCTH: 3TH:X KpH:CraJIJIOB 6bIJIH rnJIH:<poBaHhI pa3JIHlJ:HbIMH: a6pa3HBaMH, 

~ 3aTeM rrpOTpaBJIeHhI AJIH YAaJIeHHH CJIOH C HapyrneHHoH KpHCTaJIJIH~eCKOH 
erpyKTypOM. B pe3YJIbTaTe nOBepXHOCTb 06pa3IJ;a III HMeJIa HpKO BblpameH­

HbIe MeJIKOMaCrnTa6Hble mepoxoBaTocTH (pHC. 1, a), TanreHIJ;HaJIbHblHpa3Mep 

I\OTOPblX COCTaBJIHJI ~5 MKM, T. e. 6bIJI MeHbme xapaKTepnorb pa3Mepa ZKP= 

=A/<Dc2~10 MKM AJIH 00pa3IJ;a KpeMHHH rrpH HCnOJIb30BaHHH Cu Kc.-H3JIyqeHlIH. 

rJIyoHna peJIbe<pa 00pa3IJ;a III, lI3MepeHHaH c, nOMoru;bIO OrrTlIlJ:eCKOrO HHTep­

'<pepoMeTpa MIIlI-4, COCTaBJIHJIa ~300 HM. OOpa3eIJ; IV lIMeJI CJIa6ble MeJIIW­

,MacTmaoHble mepoxoBaTocTH (pHC. 1, 6), HO OOJIaAaJI MaKpOpeJIbe<poM, rrapa­

MeTpbl KOToporo, lI3MepeHHble Ha MIIlI-4, COCTaBJIHJIlI: rJIy6HHa ~300 HM, 

'TaHreHIJ;lIa.rrbHbIH xapaKTepHbIH pa3Mep Z=200 MKlI1»Znp. 
PeHTreHoBcKlIe lI3MepeTIHH rrpOBOAHJIlI Ha crreKTpOMeTpe, orrlIcaHHe KOTO­

poro rrpHBeAeHo B [13]. 
Oopa3eIJ;, BhIBeAeHHbIH B rrOJIOmeHHe AH<ppaKIJ;HlI (220) no JIaY3, Bparu;aJI­

,	 CH BOKpyr BepTlIKaJIbHOM OCH rOHHOMeTpa (pHC. 2). IlpH 3TOM rrpOHCXOAHJIO 

:H3MeHeHlIe yrJIa <Do rraAeHHe peHTreHOBCKoro rrylJ:Ka Ha KplICTaJIJI H AeTeKTO­

phI 2 II 3 perHcTpHpOBaJIlI lIHTerpaJIbHhIe KplIBble IlBO 1I P,lJ;IIBO COOTBeT­

CTBeHHO. To, lJ:TO 00pa3eIJ; ObIJI yCTaHOBJIeH B AH<ppaKIJ;HOHHOe rrOJIOmeHlIe, He 

'CKa3bIBaJIOCb Ha KplIBOH 3epKaJIbHOrO OTpameHlIH, TaK KaK lI3-3a OOJIbmOH 

iBepTlIKaJIbHOH pacxop;HMOCTH naAaIOru;ero peRTreHOBCKoro nyqKa (~2°) TOJlb­

iI:\O OlJ:eHb He3HaQlIT'8JIbHaH lJ:aCTh (~O,1 %) BOJIH yP;OBJleTBOpHJIa yCJIOBHIO 
,Il,lI<ppaKIJ;lIlI.'	 • 

,JJ;JlH 3arrlIClI p;lI<p<p()peHIJ;HaJIbrrbIX KpHBblX IlBO nepeA p;eTeKTopOM 2 
(pIfC. 2) YCTaHaBJIlIBaJlCH AOrrOJlHlITeJIbHblM KpeMHHeBbIH KpHCTaJlJl-aHaJlIf33­

TOp B rrOJlOmeHHlI (111) AH<ppaKIJ;HlI no Ep3rry [14]. 1I3MepeHHaH C ero rro­
MOru;bIO ropH30HTaJIbHaH paCXOAHMOCTb naAaIOru;ero rrylJ:Ka C~CTaBJIHJIa ~0,3'. 
,lJ,H<p<pepeHIJ;HaJIbHble KpHBble IIBO H3MepHJlH nplI <D o=3' (AJIH 00pa3IJ;a III) 
11 <D o=6' (P;JlH 00pa3IJ;OB 1, II, IV) rryTeM Bparu;e'EllIH KpHCTaJIJIU-anammaTopa 

:H 1\eT8KTOpa 2 BOKpyr BepTlIKaJIbHOM OCH rJlaBI-lOro rOHH01'IeTpa. 

OTMeTHM, lJ:TO lICrrOJlb30B3HIle KpHCTaJlJra-aHaJllI3aTOpa n03BOJlHJlO TaKJI{e 

yBeJIlIlIHTh TOlJ:HOCTb perHCTpaIJ;HlI nOJIOmeHlIH 06pA.3IJ;a, B I\OTOpOM <Do=O', 

Ao±O,1'. 
Pe3YJIbTaTbl 3KcnepHMeHTaJIbHOrO HCcJleAOBaHHH 00pa3IJ;OB I-IV rrpe)l ­

CTaBJleHbl Ha plIC. 3 H B TaOJIlIIJ;e. 

3. 06cymp;eHHe peayJIbTaTOB 

3.1: MeToAHKa YlJ:eTa rnepoxoBaTocTeii:. 'CpaBHeHHe Kpl1BbIX AJIH 00pa3IJ;OB 

III II IV C KplIBblMlI P;JlH cOBeprneHH'oro EpHCTaJIJla 1 Ha plIC. 3 AeMOHCTplI­

pyeT Hp;enTlIlJ:HOCTb BJIlIHHlIH mepoxoBaTocTeH Ha <pOpMy lIHTerpaJlbHblX KplI ­

BblX 3epKaJIbHOro OTpameHlIH II p;lI<ppaKIJ;lIlI pe'HTreHoBcKlIX JIyqeli: B YCJlOBHHX 

IlBO. HpyIII-IOMaCmTa6Hble mepoxoBaTocTlI BhI3blBaIOT op;lIHaKOBoe pa3MblTlIe 

KplIBblX Ha plIC. 3, a II 6, a MeJII\oMacIlITa6Hble - oAlIHaKoBoe CrI-\aTlIe lIX no 

yrJloBoH rnKaJIe B CTOpOHy MaJIbIX yrJlOB. 

CpaBHlIT8JIbHblH aHaJIlI3 lIHTeHCHBHOCTlI KplIBblX IlBO 11 P,JJ;IlBO nOKa3bl­

BaeT, lJ:TO rnepexoBaTocTH npHBop;HT K YMeHbrneHHIO K03<P<PHIJ;HeHTa 3epKaJlb­

,l:Ioro OTpameHHH KaK B cJlYlJ:ae MlIKpO-, TaKlI MaKpop8,lIbeq\a nOBepxHocTlI, 

a TaKme K YMeHbIlIeHlIIO K03<P<PlIIJ;lIeHTa p;lI<ppaKIJ;HOHHOro oTpameHlIH OT 00­
pa3IJ;a IV C KpynHOMa'cmTa6HblMlI rnepOXOBaTOCTHMH. B Tome BpeMH I1HTeH­

oCI1BHOCTb P;H<ppllKIJ;HOHHOM KplmoH OT 06pa3IJ;a III HBJlHeTCH aHOMaJlbHO 60JIb-: 

mOM (KpHBair 3 Ha pHC. 3, 6 YMeHbilieHa no HHTeHClIBHOCTH B 2 pa3a). Op;­
lIaKO BepOHTHee Bcero 3Ta aHOMaJIHH CBH3aHa He C IlIepOXOBaTOCTHMH, a C Ha- ' 

,.JIHlJ:lIeM pCTaTOlJ:HOro M03aWIHoro CJlOH Ha nOBepXHOCTlI 00pa3IJ;a III, KOTO­

PblM p;aeT YBeJIlIlJ:eHlIe lIHTerpaJIbHOro K03<P<PI1IJ;HeHTa' AI1<ppaKIJ;lIOHHOro OT­

pam:eHHH [15]. TaKlIM 06pa30M, BJlHHHHe IlIepoxoBaTOCTeJr nOB8pXHOCTH Ha 

I1HTerpaJIbHyro lIHTeHClIBHOCTb IlBO I1 P,JJ;IlBO TaKme HBJIHeTCH Hp;eHTHlJ:HbIM. 

TaoJIHIJ;a cop;epmHT 3<PcPeRTHBHble' 3HalJ:eHlIH KplITHlJ:eCROrO yrJIa IlBO 

(<D c") II cpep;Hero yrJIOBOrO pa30poca YlJ:aCTROB nOBepxHocTlI 00pa3IJ;OB (<D./,) , 

onpep;eJIeHHble COOTBeTCTBeHHO no HHTerpaJIbHhlM H p;lI<p<pepeHIJ;lIaJIbHbIM RPH~ 
DblM peHTreHo,BcRoro IlBO. RaR H omlIAaJIOCb, HaHMeHhililIH RpHTHlJ:eCRHll 

yrOJI cooTBeTcTByeT 00pa3IJ;y III c' MeJIROMaCiliTaoHblMlI IlIepoxonaTQcTHMH 

nOBepXHOCTlI, a pa36poc no 0plIeHTaIJ;lIHM MaRClIMaJIeH P;JIH 00pa3IJ;a IV c 
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. PIIC. 2. CX8Ma m,crr8plIM8HTaJIbHOii 

yCTaHoBIm A.llJI IISi\I8P8HIIJI I\plIBblX 
S8pImJIbIIOrO OTpaJKemIJI pelITr8HoB­

CImx JIy'l8ii H AHtPpam..\HH B YCJIOBlIJIX 
nBG 

1 - o6paaeI1, 2, 3 - ;J,eTeI,TopbI, 4 - EpH­

CTaJIJI-aHaJIllaaTOp, 5 - rJlaBHblfI rOHHO-


MeTp, 6 - P;OIIOJII-HITelILHbIH rOHI1:01VleTp
 

PlIC. 3. I1IITcrpa.'IbHbI8 EpHBbI8 IlBG
 

(a) II PAIlBG (6) ,'IJIJI HCCJIeAY8i\IbIX
 
o6pasl\Oll 1-IV (I,pIIllbI8 1-4 . COOT­

118TCTBenIIO)
 

I - HHTeHCHBHOCTb ;J,llq,paIiI1HOHIIOro oTpa­
,HeHHlI, Ps - HoaqHplIl:\lleHT aepHa,TIbHOrO
 
DTpan,eHlIlI. CrIJIOIlIHOfI ,TIHHllefI IIOHaaaHbI
 
8l\CrrepI1MeHTaJIbHhIe HpHBble, llI'rpHxq-


Boli - TeOpeTlIqeCrme 

f! 

iT 

PHc.2 PHc.3 

KpyriHoMacIIITa6HbIMU. IIIepOXOBaTOCTJIMU. IIOCKOJIbKY, ImK MbI y6ep;MJJHCb, M3­

MeHeHHH KpHBbIX IIBO U P,ll,IIBO rrop; p;en:,CTBHeM H~POBHOCTen: rrOBepXHOCTH 

Mp;eHTM"lHbI, TO xaparnepHctHKH IIIepOXOBaTOCTen:, rrOJIYlleHHbIe C rrOMOIIJ;bIO 

IIBO, MOmHO UCrrOJIb30BaTb rrpH o6pa6oTKe p;MrPpaKIJ;HOHHOrO EmCrrepHMeIITa. 

llTo6bI YlleCTb MeJIKmmCIIITa6HbIe 'IlIepOXOBaTOCTU, Heo6xop;Invro 3aMeHHTb B 

vaClleTaX uapaMeTpbl, rrpOrrOpIJ;HOHaJIbHbIe rrJIOTHOCTH IICCJIep;yeMoro KpHCTaJI­

ITa, Ha HX BrPrPeI\TUBHbIe 3fIaTIeHMH, orrpep;eJIHeMbIe. rro ::mcrrepIIM,eHTaJIbHO M3­

MepeHHoMy KpUTIIllecKoMyyrJIy <Dc". A MMeHHO BMeCTO Ta6JIH'IHbIX 3HalleHHH 

uomlpH3y,eMocTeiI KpMCTaJIJIa XO II Xh CJIep;yeT rrOp;CTaBJIHTb B p;MrPpaI{IJ;IIoHHbIe 

COOTHOIlIeHHH XO"=<D c"2 U Xh"=Xh (Xo·/Xo). . 
,ll,mI yTIeTa KpyrrHoMacTIIIa6HbIx IlIepoxoBaTocTen: I-Ieo6xop;MMO BbITIMCJIHTh 

IUITeHcHBHoCTMp;MrPpaKIJ;MOHHbIX oTpameHMn: OT rrpOM3BOJlbHO OpMeHTIlpOBaH­

HbIx YllaCTKOB rrOBepXHOCTII KpIICTaJIJIa H p;aJIee ycpep;HMTb HX no, pacrrpe)J;8­

JIeHMIO opMeHTaIJ;Hli, Han:,lJ;eHHoMy C rrOMoru;bIQ IIBO. . 

PaccMoTpn::/J rrpOH3BOJIbHbIli YllaCTOK rrOBepXHOCTH C MaJIbIM yrJIOM OTKJIO-' 

HeHHH OT cpep;Hero nOJIOmeHMH {') M a3uMyToM OTKJIOHeHHH 8p , OTCTIIITblBae­

MbIM OT BeKTopa o6paTHon:· perneTKII. JIerKO rr(lKa3aTb,'lTO eCJIM ,lJ;MrPpaKIJ;IUI 

Ha IIJIoru;ap;Ke co cpep;Heii opHeHTaIJ;Men: XapaI{TepM3yeTcH yrJIaMH <<Do>, <<D h ) 

II <cp>, TO P;JIH p;aHHOM llJIoru;ap;KII BTII YrJIbI 6YP;yT IIMeTb 3HaTIeHIIH 

----------:-:----:--,........---:--,-:-:---:--,.,.,.....--,.,-_.---:---.,.,..=""===---­

25' W­

a 

20' 

100 

(1 ) 

3p;eCb <Do - yroJI rrap;emIH, <D h - yrOJI BbIXO,lJ;a p;urPparMpoBaHHoM BOJIHbI, cp­
yrOJI HaKJIOHa BeKTopa o6paTHOM peIIIeTKM K rroBepx'HocTII (CM. [1-3]). 

IIapaMeTpbl wepoxoBaTocreii: nOBepXHOCTII IICCJIe)J;yell1LlX
 
o6paaIJ;OB RpeMHHH, onpe)J;eJIeHHbIe no HHTerpaJIbHbIlI1
 

II )J;HtPtPepeH!~HaJIbHbIIIIRpHBLlll1 IIBO peHTreHOBCRHX JIY'leii
 

HOMep o5paaI1'a 

XapaRTepll-
CTHRa, 

yrJI. MIlH II III IV
I I 

<Dc· 13,2 13,2 5,5 
0,7 0,7 6,0 9,8<D'I, I· ~ 
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C'IHTaR, 'ITO rrapaMeTphI <5 H 8p RBJIRIOTCR CJIY'IaI1HhIMH BeJIH'IHHaMH C 

tPyHKIJ;HeH pacrrpegeJIeHHR G (6, 8p ), MomHO rrpegcTaBHTh pe3YJIhTHPYIOlIJ;YIO 

HHTeHCHBHOCTh glHppaKIJ;HOHHOro oTpamemm OT mepoxoBaToM rrOBepXHOCTlI B 

BHge 

o 0 

(2) 

,3gech Phs - KOSWWMIJ;MeHT gHwpaKIJ;HOHHOro OTpameHHlI C rrJIOCKOH rrOBepx­

HOCThIO, BhPIHCJIeHHhIH, HarrpHMep, B [2]; (])o/ <(])o> - BecoBoli MHO)ImTeJIh, co­

,0TBeTcTByIOIn;MH yBeJIII'IeHMIO rrOTOKa peHTreHOBCKoro 1I3JIy'leHII1I, rrplIxogR­

:m;erOCR Ha rrJIOIn;agKy, C POCTOM yrJIa rrageHIIlI. 

I1lYHKIJ;HlI G( 6, 8p ) orrpegeJIHeTClI rro KplIBhIM IlBO. B 'laCTHOCTH, eCJIH Ha 

IIOBepXHOCTH KplICTaJIJIa HeT HarrpaBJIeHHoro peJIhewa, TO MomHO HCrrOJIh30­

BaTh G (6, 8p ) .-:exp{- (26/(]),r,) 2}, orrpegeJIlIlI (])';' 1I3 3Ha'IeHHR rrOJIymHpHHhI 

p:HwwepeHIJ;HaJIhHhIX KpHBhIX. 
3.2. ,ll;ocToBepHocTb fl:aHHbIX, I10JIY1weMbIX Ha KpHCTaJIJIaX C COBepmeHHbI­

MIl I10BepXHOCTHMII. RaK BHfl:HQ H3 pHC. 3, a, HHTerpaJIhHhIe KpIIBhIe 3epKaJIh­

Horo OTpameHIIR peHTreHOBCKIIX JIy'IeH gJIlI COBepmeHHoro, KpIICTaJIJIa I II 

EOHHOJIerIIpOBaHHoro oopaaIJ;a II rrpaKTII'IeCKII cOBrragaIOT C TeOpeTII'IeCKOH 

npHBoH IlBO, pacc'IIITaHHoii gJIR cOBepmeHHoro KpIICTaJIJIa C IIgeaJIhHOH rro­

ilepxHocThIO. MaKCI1MyM KOSWWIIIJ;IIeHTa 3epKaJIhHOrO OTpameHHR gJIR 0'6pa3­

IJ;OB I II II gocTIIraeT 97 %, 'ITO TaKme cBIIgeTeJIhCTByeT 0 BhICOKOM Ka'IeCTBe 

nOBepXHOCTII STIIX OOpa3IJ;OB. 

lIa TaOJIIIIJ;hI CJIegyeT, 'ITO rrorrpaBKII Ha mepOXOBaTOCTH rrOBepXHOCTII gJIlI 

iOOpa3IJ;OB I II II He rrpeBhIIIlaIOT ~5% «(])c"il_(])ca)/(])c'IiI~0,7%, (])'I.I(])C"il~ 

N 5 %, rge (]) c >Iii = 13,3' gJIR HpIICTaJIJIOB KpeMHIIR). B TO JI{e BpeMR fl:IIwpaK­

~I10HHaR HpHBa~ gJIR OOpa3IJ;a II 3aMeTHO OTJII1'IaeTCR ,OT KpHBOii gJIR oopa3­

;u;a I II paC'IeTHOii HpHBOii gJIlI cOBepIIleHHoro KpIICTaJIJIa (pHC., 3, 6). lI3Me­

HeHIIe HpIIBOii OT OOpa3IJ;a II, (pe3Koe YMeHhIIleHIIe HHTeHCIIBHOCTII co CTOpO­

HhI MaJIhIX, yrJIOB rrageHIIR (])o) He cOBrragaeT C II3MeHeHHlIMH, HaOJIIOgaIO­

IIJ;HMHClI Ha' KpIIBhIX OT OOpa3IJ;OB III II IV, H, CJIegoBaTeJIhHO, He CB1I3aHO, C 

,mepOXOBaTOCTlIMM. OgHaKo KplIBalI OT OOpa3IJ;a II xopomo UHTeprrpeTlIpyeTcR 

'C rrOMOIIJ;hIO M0fl:eJIU rrOBepXHOCTHoro aMOPWHoro CJIOlI TOJIIIJ;HHOH LaM=15 HM 

H 'IaCTlPIHOii aMOPWU3aIJ;1I1I OOpa3IJ;a, pacrrpOCTpalIlIIOIIJ;eiicR go rJIYOIIHhI' 

LaM a<jJ=ro=100, HM. HaJIU'IlIe aMOPWHoro CJIOlI II rrepexogHoH 'IaCTlPIHO aMopWII-' 

sOBalHroii OOJIaCTH rrogTBepmgaeTcR SJIeKTpOWII31I'leCKUMH H SJIeKTpOHHO­

MUKpOCKOrrH'IeCKUMII H3MepeHIIRMII, a IlapaMeTphI LaM II La"a", KOppeJI:llpYIOT 

'C pe3YJIhTaTaMII siux 1I3MepeHuii, a TaKme C TeopeTU'IeCK'rr paCC'IIITaHHOii 

JJ;JI:lUIOII cpegHero rrpOeIJ;IIpOBaHImro rrpooera HOHOB TaJIJiMR C sHeprIIeii 

100 KsB B KpeMHUII [16]. 
AHaJIOrII'IHO rro KpUBOH P,IJJIBO OT oOpa3IIa I orrpegeJIlIeTClI HaJIII'llIe 

nOBepxHocTHoro aMOPWHoro CJIOlI TOJIIIJ;UHOii ~2 HM. OgHaKO B STOM CJIy'Iae 

:;:JwweKT MeHee BhIpameH II rrosToMy gJIiI OOJIee TO'lHOrO HaMepeHlIlI TOJIIIJ;IIHhI 

neOOXOfl:IIMO Y'IIIThIBaTh mepoxOBaTOCTII rrOBepxHocTU. 

. TaKuM oopa30M, aHaJIU3HpyR pe3YJIhTaThI [1-3], MomHO 3aKJIIO'lUTh, 'ITO 

m~pOXOBaTOCTIi rrOBepXHOCTII lIe IIrpaIOT CYIn;eCTBeHHoi'I pOJIU B SKcrrepHMeH­

Tax rro peHTleHoBcKoll fl:lIwpaHIJ;uII ByCJIOBURX IlBO, BhIIIOJIHlIeMhIX Ha CTaH­

,p;apTHhIX rrOJIyrrpOBO,1l;HIIKOBhIX KpIICTaJIJIaX, IIrrOJIy'IaeMafl IIHWOpMaIJ;IIfl 0 

-eJIOflX TOJIIIJ;HHOii 2~ 1OOHM lIBJIfleTCfl gocToBeplrolI. 

CgeJIaHHhIii BhIBOg He 03Ha'laeT, 'ITO peJIhew rrOBepXHOCTII IICCJIegyeMhIx 

KpUCTaJIJIOB I1MeeT rJIyOIllly MeHhIIle, 'leM 2 HM. 3,1l;ech MhI UMeeM geJIO C 

rrpOOJIeMOH, KOTopafl HeOAHOKpaTHo OTMe'laJIaCh B I1CCJIegoBaHIIflX IlBG iI 
peHTreHOBCKoii glIwpaKIJ;uII rro Bpsrry (CM. eOOTBeTCTBeHHO [4-10] U [17, 
18]). A IIMeHHO oJIarogapfl MaJlOi'I aMrrJII1Tyge BaalIMogellcTBHfl C BeIn;ecTBoM 

peHTreHOBCRlIe JIy'IH KaK OhI «CrJIamIIBaIOT» rrOBepXHOCTh, T. e. OHII gaIOT 3a­

lUIJI{eHHYIO OIJ;eHI{Y mepoxoBaTocTelI II yc~egHeHHYIO IIHWOpMaIJ;IIIO BgOJIh IlO­

BepXHOCTII KpUCTaJImL HarrpuMcp, B [7] sHcHepUMeHTaJIhHO \ 3aWUKCIIpOBaHO, 

'ITO IlBG pefI.TreHOBCKIIX JIy'leii C KOSWWUIJ;IIeHTOM 3epHaJIhHOrO oTpameHIIfl 

~7 % HaOJIIOgaeTcfl 0'1' IloBepxHocTU C rJIyolIHoH HepoBHocTeii ~20 HM, XOTR 
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COrJIaCHO KplITeplIHM OnTHKlI BHglIMoro CBeTa ilBO peHTreHOBCKlIX JIytIe:i1 OT 

TaKOii nOBepXHOCTH HeBOaMOIKHO. YkaaaHHaH np06JIeMa Tpe6yeT ;u;eTaJIbHOrO' 

TeOpeTHlIeCKOrO aHaJIHaa. 

B	 aaKJIIOlIeHHe em;e paa noglIeplmeM, lITO, KaI{ nOKaabIBaIOT ::lKcneplIMeH-· 

TaJIbHbIe peayJIbTaTbI, nrepOXOBaTOCTlI nOBepXHOCTH cTaHgapTHbIX ·nOJIynpo­

BOgHHKOBbIX RpHCTaJIJIOB C I}a<IeCTBOM o6pa6oTI{lI Ha ypoBHe 14-ro KJIaCCR 

cJIa60 BJIlIHIOT Ha CKOJIbaHm;yIO orrTlIKY peHTreHoBcKHX JIylIeH II lIMH MOIKHO; 

nperre6pelIb. 

ABTOPbI BbIpaIKaIOT 6JIarogapHoCTb 10. M. repa~lIMOBY aa rrpoBegeHlI8 

3JIeKTpOHHO-MHKpocKbmIlIecKIIx HCCJIe;U;OBaHlI:i1. 
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