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JJ;IIHAMII"lIECKIIE JJ;1I<I>PARQIIOHHhIE 3<1l«llEKThI
 

IIPII IIOBEPXHOCTHOM OEPATHOM PACCEHHIIII
 

PEHTrEHOBCKIIX JIY"lIEll
 

IIocTpoeua )J;lIuaMlIlJeCKaJI TeOplIJI )J;mppaKI\1I1I )J;JIJI )J;BYX- II lJeUlpeX
BOJIHOBOro IIOBepXHOCTHoro oopaTHoro paCCeJIHIIJI (IIOP) peUTreHOBCKIIX 
JIYlJeii:. Ha OCHOBe aHaJIII3a BhIBe)J;eHH:bIX cPOPMYJI II paClJeTOB )J;lIcPpaKI\IIOH
RhIX KpIIB:bIX rrOKa3aHO, 'ITO IIOP MOlliHO IICIIOJI:b30BaT:b )J;JIJI yrJIOBoii KOJIJIII
MaU;1I1I MOHoxpOMaTlIlJeCKOro peHTreHoBcKoro 1I3JIYlJeHIIJI B )J;BYX rrJIOCKOCTJIX 
II )J;JIJI aOCOJIIOTHOrO 1I3MepeHIIJI rrapaMeTpa pemeTKII B TOHKIIX IIoBepxHocT
H:bIX CJIOJIX KpIICTaJIJIOB. IIpII aTOM peaJIlI3aI\IIJI MeTO)J;a BOH)J;a Ha OCHOBe 
IIOP rrpom;e, lJeM Ha OCHOBe oopaTHoro paCCeJIHIIJI B reOMeTpIIII Bparra, TaK 
KaK 1I3MepeHIIJI MOIKUO rrpOBO)J;IIT:b He TOJI:b.I\O Ha oopaTHOpaCCeJIHHOM, HO 
II Ha rrpoXO)J;JIm;eM rrYlJKe. IIoKa3aHo, 'ITO MHOrOBOJIHOBhIii xapaKTep IIOP 
CKa3hIBaeTCJI B y3KOii: yrJIOBoii: OOJIaCTII II rr09TOMY He OhIJI )J;O CIIX rrop 3a
perlICTplIpOBaH :mCIIepIIMeHTaJI:bHO. 

B nOCJIep;mle rop;bI nOCTpOeHa TeopHH [1-3] H npOBep;eHbI nepBbIe H3Me
peHHH [4, 5] o6paTHoro pacceHHHH peHTreHOBCRHX JIy"'IeH B reOMeTpHH Bp<lr
ra, HBJIJIIOm;erOCH npep;eJIbHbIM CJly"'IaeM 6p<lrrOBCIWH p;Hq,paRIIlIH npH eB~90°. 
B <lTHX pa60Tax npop;eMOHCTpHpOBaHbI ocooeHHoCTH o6paTHoro pacceHHHH, 
n03BOJIHlOm;He HCnOJIb30BaTb ero B <lRCTpeMaJIbHOM MeTop;e Bonp;a [4] II B 
peHTreHoBcRoH 'OnTHiw [5]. 

Pa3pa6oTRa <lRCnepIIMeHTaJIbHbIX cxeM II3MepeHHH o6paTHoro pacceHHHH 
B pa60Tax [4, 5] C03p;aeT npep;nOCbIJIRII P;JIH peamI3aIIIIII nOBepXHOCTHoro 
o6paTHoro pacceHHIIH (nOp), na ROTopoe BnepBble YRa3aHO B pa60Te [6]. 
nop MomHO paCCMaTpIIBaTb RaR npep;eJIbHbIH CJIy"'IaH (npH eB~900) nOBepx
HOCTHOH p;:rrq,paRIIHH (IIJIII p;Hq,paRIIHH B CROJIb3Hm;eH reoMeTpIIII) - p;IIq,paR
IIHOHHOH reOMeTpHH, B ROTOpOH OTpamalOm;IIe nJIOCROCTH nepneHp;IIRyJIHpHbI 
nOBepXHOCTII RpIICTaJIJIa, a nap;alOIP:HH II p;IIq,parIIpoBaHHbIH ny"'IRH o6pa3YlOT 
C nOBepXHOCTblO MaJIble yrJIbI CROJIbmeHIIH H BCJIep;CTBHe <lTOrO IICnbIT:bIBalOT 
3epRaJIbHOe OTpameHHe [7-10]. 1JacTHb~H /RoMnJIaHapHbIH EapIIaHT nOR 
npOaHaJIH3IIpOEaH B pa60Te [11]. 

B HacTOHm;eH pa60Te TeOpeTII"'IeCRII H3Y"'IeHbI <lq,q,eRTbI p;HHaMII"'IeCROH P;II
4>paRIIHII npII p;ByX- H "'IeTbIpeXBOJIHOBOM nop; o6cymp;eHbI HX B03MomHble 
npIIJIOmeHHH P;JIH IICCJIep;0BaHIIH nOBepXH'ocTII RpIICTaJIJIOB. 

AHaJIH3 P;ByxBOJIHOBOrO IIOP. B pa60Tax [1-3, 6] nORa3aHo, "'ITO p;Hq,paK
,	 IJ;IIOHHble COOTHomeHHH P;JIH 06paTHoro pacceHHHH B OCHOBHOM IIp;eHTH"'IHbI 

COOTIIomeHIIHM, OnlI(;bIBalOm;IIM CTaHp;apTHylO )l)iIq,paRIIIIIO. OTJIH"'IIIe 3aRJIlO
-qaeTCH B Heo6xop;IIMOCTH OOJIee Tm;aTeJIbIIOrO aHaJIII3a yrJIOBOH 3aBHCHMOCTII 
napaMeTpa a, Xa'P;3.RTepII3ylOm;ero OTRJIOHeIIlIe nap;alOm;eH BOJIHbI OT yCJIOBHH 
Bp<lrra: 

(1)a= 

\ Xo - BOJIHOBOH BeRTop nap;alOm;eH BOJIHbI, 't - BeRTOp 06paTHOH pemeTRII). 
,ZJ;JIH onpep;eJIeHIIH yrJIOBOH 3aBIICIIMOCTII a B CJIy-qae nop paCCMOTpIIM 

cxeMy )J;lIq,paRIIIIII,' npep;CTaBJIeHHylO Ha pHC. 1. nap;alOm;HH ny-qOR op;HOBpe
MeHHO o6pa3yeT MaJIble yrJIbI <Do II 6e~10-3 pap; c nOBepXHOCTblO RpIICTaJIJIa 
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PJilC. 1. AJilCf!paRD;JilOHHaJI cxeMa rrOBepXHOCTHoro 06paTHoro paCCeJIHJilJI peHT
reHOBCRJilX JIylIeil: Xo - rra)J;aIOm;aJI BOJIHa; Xo' - 3epRaJIbHaJI rrpOXO)J;JIrn;aJI; 

Xh' - 3epRaJIbHaJI 06paTHO)J;JilCf!parJilpOBaHHaH; 't - BeRTop 06paTHoil pemeTRJil. 
OCTaJIbHble 0603HalIeHJilJI CM. B TeRCTe 

H BeKTopOMo6paTHOH pemeTKH t BeKTOp 't B· 06m;eM CJIy'lae pa30pHeHTHpo

BaH OTHOCHTeJIbHO rrOBepXHOCTH Ha MaJIbIH yrOJI cpo ,1J;JIHHa BOJIHBI 'A B rra.a;aro

m;eM rry'lKe rrpII6JIHimJ'eJIbHO paBHa y.a;BoeHHoMy MeJRrrJIOCKOcTHOMy paCCToa

HHro d (YCJIOBHe 06paTHoro pacceHHHH), TaK 'ITO 3aKOH Bparra 3arrHCbIBaeTCH 

CJIe.a;yrom;HM o6pa30M [3]: 

2d(1-e)='A, HJIH 2%0(1-:e) =1:. 

'3.a;ecb e~105-;-10-6- rrapaMeTp, xapaKTepH3yrom;IIH OTKJIOHeHHe yrJIa Bparra 

'Hn OT n/2; n/2-.,8n = (2e) '/'. 3aMeTIIM, 'ITO 06paTHoe pacceHHIIe B03MOJRHO He 

TOJIbKO rrpH e>O, HO II rrpII e<O; B rrOCJIe.a;HeM CJIy'lae rrapaMeTp 8n TepHeT 

·lfJII3H'leCKIIH CMbICJI, TaK KaK CTaHOBIITCH MHIIMbIM. 

C y'leTOM lfJOPMYJIbI (1) yrJIOBaH 3aBHCHMOCTb rrapaMeTpa a IIMeeT BII.a; 

,a=2(682-2e). 113 pIIC. 1 CJIe.a;yeT, 'ITO 682=68 11 
2+ (<1>o+CP) 2 H, CJIe.a;OBaTeJIbHO, 

a=2 [68 11 
2+ (<1>0+<P) 2-2e] . (2) 

3.a;ecb B~eCTO 68 BBe.a;eH 60JIee y.a;06HbIH yrOJI 68 11 , xapaKTepII3yrom;HH OTKJIO

HlmHe rrJIOCKOCTII rra.a;eHIIH OT BeKTopa o6paTHoH pemeTKH. 

AHaJIII3 lfJOPMYJIbI (2) rr03BOJIHeT c.a;eJIah pH.a; BbIBO.a;OB. Bo-rrepBblx, .He 

TOJIbKO II3MeHeHHH 86'11, HO II <1>0 .a;aroT BKJIa.a; B H3MeHeHlIH a, T. e. yrOJI <1>0 
,CTaHOBHTCH .a;IIlfJpaKD;HoHHbIM yrJIOM. B cTaH.a;apTHoM CJIy'lae rroBepxHocTHOH 

.a;HlfJpaKD;IIII (n/2-8B~1 pa.a;) rrapaMeTp a rrpaKTH'leCKII 3aBIICHT JIHlllb OT 

o.a;HoroyrJIa 8. n/2-68, a <1>0 MOJRHO BbI6HpaTb rrpOII3BOJIbHO. BO-BTOPbIX, 

Bc~e.a;CTBHe KBa.a;paTII'lHOH 3aBHCIIMOCTH a OT yrJIOB BlfJopMYJIe (2) mHpIIHa 

6parroBcKIIx MaKcIIMyMOB rrpII CKaHHpOBaHHII KaK rro <1>0, TaK II rro 68 11 COCTa

BHT .a;eCHTKH yrJIOBbIX MIIHYT. Ha ymIIpeHHe MaKcIIMyMOB paHee YKa3aHO B' 

pa60Te [6]. B-TpeTbIIx, rrpII CKaHIIpOBaHHH rro 68 11 rra.a;arom;Hii:. JIy'l .a;BaiR.a;bI 

. rrepeceKaeT TO'lHOe rrOJIOJReHHe Bparra (a=O) II rrpH yCJIOBHH pa3.a;eJIeHIIH 

MaKcHMyMOB (e> Ixhl, Xh - rrOJIHpH3yeMocTb KpIICTaJIJIa) 6y.a;YT Ha6JIro.a;aTbcH 

.a;Ba 6parroBcKHx rrHKa C Koop.a;HHaTaMII 68 11 =±[2e- (<1>o+CP)2] 'f,. nOCKOJIbKY 

paCCTOHHHe Me'K.a;y mmaMH rrpOrrOpIJ;HOHaJIbHO e (d), TO, II3MepHH HX yrJIOBOe 

paCCOrJIaCOBaHHe, MOJRHO orrpe.a;eJIHTb MeJRrrJIOCKOCTHoe paCCTOHHHe B KpII

CTaJIJIe, T. e. peaJIII30BaTb Ha OCHOBe nop MeTO.a; BOH.a;a .a;JIH TOHKHX rroBepx

HOCTHbIX CJIOeB' KpHCTaJIJIOB (TOJIm;IIHa CJIOeB orrpe.a;eJIHeTCH rJIy6IIHoH rrpo

HIIKHOBeHIIH II3JIY'leHIIH B KpIICTaJIJI B .a;aHHoH reoMeTpHH .a;IIlfJpaKD;IIII II CO

CTaBJIHeT ~1-;-10 HM). 

HeCTaH.a;apTHaH yrJIOBaH 3aBIICHMOCTb (2) rrapaMeTpa a B nop rrpHBo.a;IIT 

K BaJRHbIM CJIe.a;CTBHHM OTHOCHTeJIbHO yrJIa BbIx'O.a;a o6paTHo.a;II<pparIIpoBaR
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!HOH BOJIHU H3 KpHCTaJIJIa. AmI onpep;eJIeHHH BeJIHlJHHbI yrJIa Buxop;a cD h 

"BOCnOJIb3yeMcH CBH3bIO Memp;y cD h , cD o H a, yCTaHOBJIeHHOH B pa60Te [12] 

:npIIMeHHTeJIbHO K o6rn;eMy CJIYlJaIO p;lIIppaKI\HH B CKOJIb3Hrn;eH reoMeTpHH: 

cD h
2=(cDo+1¥)2_a . (3) 

:3p;ecb 1¥ - a4><I>eKTHBHbIH yrOJI pa30pHeHTaI\HH OTpamaIOrn;HX nJIOCKOCTeH; 

.P;JIH lIOP 1¥=2cp(1-e)~2cp. lIop;cTaBJIHH B 4>opMyJIy (3) BbIpameHHe (2), 

.nOJIylJaeM 
cDh2=cD/-cD02-26811\ (4) 

lI'p;e cD /=2 (cp2+2e) - KPHTHlJ~CKHH yrOJI nOJIHOrO BHyTpeHHero oTpameHHH 

o6paTHop;H4>parHpoBaHHoH BOJIHbI. 

RaK CJIep;yeT H3 <I>OpMyJIbI (4), yrOJI BbIXO,I:(a o6paTHop;H4>parHpoBaHHoH 

BOJIHbI He MomeT npeBbICIITb cDr; npII YBeJIlIlJBH:(IH JII06oro lI3 ,I:(H4>paKI\HOH

HbIX yrJIOB <Do IIJIH 168 11 1 yrOJI cDh y6bIBaeT H CTaHOBHTCH MHHMbIM. lIPII aTOM 

,1IHTeHCHBHOCTb p;H4>parHpoBaHHoro nylJKa pe3KO 06pbIBaeTCH, 'lTO COOTBeTCT

ByeT a4>4>eKTy nOJIHOrO BHyTpeHHero OTpamemm. lIpH nap;enHH Ha KpHCTaJIJI 

jlaCXOp;Hrn;erOCH MOHoxpOMaTHlJeCKOrO peHTrenOBCKoro nylJKa 06paTHO)l)'I4>pa
rHpOBaHHbIe JIylJH 06pa3YIOT nOJIyKoHyC, OrpaHHlJeHHbIH nJIOCKOCTbIO cDh=O H 

2nOBepXHOCTbIO cD h 
2+26811 =cD/. TaKHM 06pa30M, lIOP 06JIap;aeT CBOHCTBOM 

.yrJIOBOH KOJIJIHMaI\lIH MOHoxpOMaTHlJeCKOrO peHTreHOBCKoro (IIanpHMep, Mec

c6ayapoBCRoro) H3JIylJeHHH B p;ByX nJIOCKOCTHX. 

lIop;cTaHoBRa 4>OPMYJI (2) - (4) B BbIpameHlIH P;JIH Roa4>4>HI\HeHTOB OTpa
,meHIU!. H npOXOiI\,I:(eHHH peHTreHOBCRHX BOJIH, HaHp;eHHbIe B pa60Tax [7, 9, 
12-15], n.03BOJIHeT BbIlJHCJIHTb p;H4>paRI\HOHHbIe RpHBbIe lIOP P;JIH MHomeCT

'Ba THnOB RpHCTaJIJIOH - IlJIeaJIbHhIX,- C pa30pHenTaI\HeM nonepxHocTH, C no

BepxHocTHOM aMopqmoH nJIeHKOH, a TaKme JIJIH KpHCTaJIJIHlJeCRHX nJIeHOK. 

()TMeTlIM, lJTO 6JIarOp;apH yCJIOBIIIO Icos(28B ) 1~1 lIOP Cl<a;JUIPHO, T. e. 4>op

:MyJIbI P;JIH 0- H :rt-nOJIHpH3aI\HH npaRTHlJeCRJI COBnap;aIOT. 

Ha pHe. 2 npep;CTaBJIeHbI paClJeTHbIe HHTerpaJIbHbIe RpIIBbIe HHTeHCIIB

'HOCTH lIOP B 3aBIIcHMoCTH OT 68 11 np.lI pa3JIHlJHbIX 3HalJeHHHX E. lIpH BbIlJHC

:JIeHHHX HCnOJIb30BaHbI Roa4>4>HI\HeHTbI OTpameHHH II npOXOm,I:(eHIIH H3 pa

60TbI [15], npOHnTeI'pHpOBaHHbIe no yrJIy IIa,I:(eHIIH .lI3 Tex coo6pameHIIH, lJTO 

,.lIHTerpaJIbHbIe KpIIBbIe HaII60JIee npOCTO nOJIYlJIITb B aKcnepHMeHTe. Ha pIIC. 2 
XOpOIllO BHP;HO, lJTO II3MelIeHIIH e (d) Ha ypoBHe ~10-5 B HBHOM BIIp;e npoHB

JIHIOTCH B' MHHyTHOM yrJIOBOM p;rrana30;He na 4>opMe p;.lI4>paRI\IIoHHbIX KpIIBbIX 
RaR npOxO,lil;Hrn;erO, TaK II o.6paTHopacceHHHoro nYlJKa. TaKHM o6pa30M, paclJe
TbI, npHBep;eHHbIe Ha pIIC. 2, nop;TBepmp;aIOT c4>0PMYJIIIpOBaHHblH Bbirne BbI

BOP; 0 B03MOn{HOCTII peaJIII3aI\IIII na OCHOBe. lIOP MeTop;a Bonp;a P;JIH a6co

JIIOTHOrO H3MepeHIIH napaMeTpa perneTRII. RpHCTaJIJIOB. TOT 4>aRT, lJTO 

H3MeHeHHH RpIIBbIX lIOP MOlI\HO perIICTpHpOBaTI; He TOJIbKO no 06paTHop;II<p

parHpOBaHHOlYIy, HO H no npoxop;Hrn;eMy nylJKy, cyrn;ecTBeHHO ynporn;aeT 

aKcnepIIMeHTaJIbHYIO peaJIJI3aI\IIIO aT.oro MeTop;a no cpaBHeHHIO C 06paTHbIM 

:pacceHHHeM B reoMeTplI1I Bparra, TaK RaR oCHOBHaH TPYP;HOCTb aRcnepHMeH

TOB CBH3aHa C OTp;eJIBHHeM 06paTHop;mpparIIpOBaHHoro nYlJRa. 
ApyrIIe B03MO}KOCTH ynporn;eHHH aKcneplIMeHTOB CBH3aHbI C MHorOBOJJ;HO

BUM' xapaI\TepOM 60JIbrnIIHCTBa CJIylJaeB 06paTHoro pacceHHHH, BnepBble OT
MelJeHHbIM B pa6oTe' [16]. 

. XapaRTepHCT.l~Im alfl<!>eKToB MHOrOBOJIHOBOrO lIOP. AonoJIHIITeJIbHble P;H

4>paRI\IIoHHI>Ie OTpameHHH npH o6paTHoM pacceHHHH B036ymp;aIOTcH 6JIaro
/ 

p;apH TOMy lJTO BeKTop o6paTHoH perneTRlI 't l , cooTBeTcTBYIOrn;IIH o6paTHoMY 

pacceHHIIIO, HBJIHeTCH p;HaMeTpOM c4>epbI 8BaJIbp;a. lIo aTOR npIIlJIIHe JII06ble 

l';Ba BeKTopa "-2 II 't3 , yP;OBJIeTBOpHIOrn;He YCJIOBIIHM 

(5) 

:aBTOMaTH'IeCI{II 0I{a3bIBaIOTCH B 6parrOBCROM nOJIOmeHHII. ECJIII ROJIHlJeCTBO 

nap BeRTopOB, yp;OBJIeTBOpHIOrn;HX YCJIOBIIHM (5), paBHO N, TO HMeeT MeCTO 

MHorOBonHOBaH p;lI<!>paKI\HH CTeneHH 2N+2. HanpIIMep, 06paTHoe pacceHHHe 
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PHC. 2. M3MeHeHHJI HHTerpaJILHLIX KpHBLIX nop B 3aBHCHMOCTH OT napaMeTpa e= 1-'A1' 
/2d: a - o6paTHOp;H<pparHpoBaHHLIll nyqOK, 6 - npOXOp;JIIIl;Hfl. PaCqeTLI BLIIIOJIHeHLI .;UJIJJ. 

KpJilCTaJIJIa Ge, (620) -oTpameHHJI, COKa01-H3JIyqeHHJI 

Ha rrJIOCROCTHX (620) B Ge, paccMoTpeHHoe B p;ByXBOJIHOBOM rrpHOJIHiKemrH B. 

paooTax [3-5], HBJIHeTCH lIeTbIpeXBOJIHOBbIM C BosoyiKp;eHHeM BTOPHlIHbIX 

oTpaiKeHHii (440) H (220) [16]. 
npOaHaJIHSHpyeM lIeTbIpeXBOJIHOBOe nop B rrpaRTHlIeCRH BaiKHOM CJIylIae,. 

Rorp;a BTOpHlIHbIe p;H~paRIJ;HoHHbIe rrJIOCROCTH, OTBelIaIOm;He 't2 H 't3, rreprreH

p;HRyJIHpHbI rrOBepXHOCTH RpHCTaJIJIa, T. e. yP;OBJIeTBOpHIOT yCJIOBHHM p;H~paR

n;HH B CROJIbSHm;eii reOMeTpHH. 8TOT cJIYllaii, HarrpHMep, peaJIHsyeTcH rrpR 

IISMepeHHII nop OT rrJIOCROCTeii (620) B Ge C OpHeHTan;IIeii rrOBepXHOCTlf 

(001). MeTop; perneHHH ypaBHeHHii p;H~paRn;HlI rrpH CROJIbSHm;eH reOMeTpHrr 

pacceHHHH paCCMOTpeH B paoOTax [7, 9, 12-15], rr03TOMY rrpHHn;HrrIIaJIbHbIX 

Tpy,n;HocTeii p;aHHaH MHOrOBOJIHOBaH sap;alIa He rrpep;CTaBJIHeT. Op;HaRO BbI1IHC

JIeHHH Hl3JIHIOTCH lIpeSBbIlIaiiHO rpOMos,n;RMMH: Heooxop;HMO pernHTb cHcTeMy 

HS 20 JIHHeHHbIX ypaBHeHMH P;JIH IIp;eaJIbHOrO RpIICTaJIJIa H cMcTeMy HS 

28 ypaBHeHHii rrpH YlleTe aMop~Horo CJIOH Ha rrOBepXH()CTH RpIICTaJIJIa, Heoo

XO,n;MMOM P;JIH cpaBHeHHH TeopHH C3RcrrepHMeHTOM (CM. [13, 15] ). 
nORaiKeM, lITO OCHOBHbIe xapaRTepHCTIIRH MHOrOBOJIHOBbIX 3~~eRTOB' 

MoryT ObITb IICCJIep;OBaHbI oes perneHHH ;!J)I~paRn;HOHHbIX ypaBH(J:8:HH. C sToH 

n;eJIbIO Haiip;eM yrJIOByIO saBIICHMOCTb a2 (68 11 , (1)0) H a3(68 11 , (1)0) ~ rrapaMeTpOB: 

OTRJIOHeHHH rra,n;aIOm;eii BOJIHbI OT TOlIHOrO yCJIOBHH Bp3rra P;JIH oTpaiKeHHH, 

COOTBeTcTByIOm;HX 't2 II 't3. PaCRJIap;bIBaH BOJIHOBOH BeRTOp rrap;aIOID;eH BOJI

HbI Xo rro BeRTopaM n (BeRTop e,n;HHHlIHOH HOpMaJIH R rrOBepXHOCTII RpHCTaJI

JIa)', 'tl II [nX't1], a saTeM rro,n;CTaBJIHH paSJIOiKemIe B orrpep;eJIeHIIH a2 H a3. 
nHp;a (1), rrOJIYllaEjM: 

, a2=-268 11 sin (28 B2 ) +4cp2 «I)O+CP1) sin (8 B2 )

/ 
-2 (2e+CPI2-(I) 02) sin2(8B2 ) , 

a3=268 nsin (28 B3 ) +4cp3 «I)O+CP1) sin (8B J
-2 (2e+CPI2-(I) 02) sin2(8Ba ). (6 )' 

3p;eCb CP2 H CP3 - yrJIbI pasopHeHTan;HII BeRTopOB 't2 II. 'ta OTHOCHTeJIbHO rrOBepx

HOCTII RpHCTaJIJIa. 

lIs COOTHorneHHH (6) CJIep;yeT, "ITO OJIaro,n;apH JIHHeHHOH saBHCHMOCTH a2 
H ,a3 OT 68 11 MHOrOBOJIHOBbIe 8~~eRTbI Ha RpIIBbIX nop CRaSbIBaIOTCH TOJIl,RO B 
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'O'IeHb Y3IWH yrJIO.IloiI06JIaCTM 1881/1 ~ 10-5 -;-.10-6 
pap;. ,IJ;eHcTBMTeJIbHO, IWOp

-AMHaTb1 BTOPM'IHbIX 6parrOBCRMX IIMROB 

(7) 

'OTRJIOHHIOTCH aT 88 11 =Q He 60JIee '1eM Ha 10-5-10-6 
pap;, TaR RaR IIpM nop 

e~10-5 M Wo, cpi~10-a pap;, a yrJIOBaH IIIMp1ma MX BBMP;y JIMIIeHHOH saBMCM

MOCTM aT 881/ MMeeT IIOpHP;OR 'BeJIM'IMHbI <pYPbe-RoMIIoHeHTb1 nOJIHpMsyeMocTM 

RplICTaJIJIa IXIII ~1O-5-;-'10-6. 

Ha	 puc. 2 MHOrOBOJIHOBb1e IIpOBaJIb1, 06yCJIOBJIeHHb1e IIepepaCIIpep;eJIeHII

eM	 MHTeHCMBHOCTM IIap;aIOm;eHBOJIHb1 BO BTOpM'IHble pe<pJIeRCb1, 6YP;yT paCIIO

JIaraTbCH B n;e1ITpaJIbHOH 06JIaCTM mMpHHOH 8BI/~0,l' (881/~10-5 
pap;). 3a 

npep;eJIaMM n;eHTpaJIhHOH '1aCTM yCJIOBMe Bparra P;JIR BTOpM'IHhIX' OTpameIIlIH He 

BhIIIOJIHReTCR 11:' nplIMeHMMO p;ByXBOJIHOBOe IIpM6mrmeHHe. "YSOCTh yrJIOBOH 06

JIaCTH, IIO-BHp;HMOMy, HBJIHeTCH OCHOBHOH IIpH'IMHOH Taro, 'ITO MHOrOBOJIHOBb1e 

.B<p<peRTb1 06paTHoro paccemuUI He sa<pMRCMpOBaHb1 B aRcnepHMeHTax [4, 5]. 
COBIIap;em1e yrJIOBb1X nOJIOmeHHH nop II BTOPMlIHb1X pe<pJIeRCOB IIOSBOJIH

'BT 06JIer'IHTb yrJIOByIO HacTpoHRy RpMCTaJIJIa B rrOJIomeHHe nop, IIpOBOP;H ee' 

no BTOPl'flIHb1M OTpameHMHM 6es perMCTpan;HH 06paTIIOpaCCeHHHoH BOJIHbI. 

RaR CJIep;yeT lIS COOTHomeHMH (7), yrJIOBOe paCCTOHHMe Mem,JJ;y ,JJ;ByMH BTO

PM'IHbIMH peq)JIeRCaMM npOIIOpI\lIOHaJIbHO e. HanpHMep, eCJIM CPt, CP2, cpa=O, TO 

~yrOJI paCCOrJIaCOBaHIl:H BTOpM'lHbIX OTpameHHH paBeH 881/23= (2e -W 0
2) / 

jsin (28B2 ). CJIe,JJ;OBaTeJIhIJO, no yrJIy 881/23 MomHO HSMepHTb e M COOTBeTCT

BeHHO napaMeTp pemeTRH RpMCTaJIJIa aHaJI,OrHlIHO MeTO,JJ;y, npe,JJ;JIOmeHHoMy 

B pa60Te [17]. B 'IaCTHOCTH, no COBMem;e1UIIO BTOpM'lHb1X pe<pJIeRCOB C TO'I

:HOCTbIO P;O 1881/23 
1 ~ 10-5 

pa,JJ; MomHO ROHTpOJIUpOBa Tb HacTpoHRy cxeMb1 nOP 
no e. B TO me BpeMH OTMeTHM, 'ITO M8TO,JJ; BOIJp;a, OCHOBaHHb1H Ha nop, cy

im;eCTBeHHO TO'IHee MeTop;a HSMepeHMH napaMeTpa pemeTRH C nOMOm;bIO MHO

TOBOJIHOBOM ,JJ;M<pPa Rn;Irn: , TaR RaR yrJIOBOe paCCOrJIaCOBaHMe nH1,OB nop npo

nopn;MOHaJIbHO He e, a e'l" 'ITO Ha 2-3 IIOpH)];Ra 60JIbme. 
I 

ABTOPb1 Bb1palliaIOT 6JIaro,JJ;apHocTb C. A. MaRCHMeIJRO sa 06cylli,JJ;eHMe no

,JIHpHsan;MQ'rIHb1x a<p<peRToB, 10. n. CTen;RO sa D;eHHb1e SaMe'IaHIIH OTHOCHTeJIb

HO MIJorOBOJlIiOBOH ,JJ;M<ppaRn;MM H ,IJ;. B. HOBHROBy sa npe,JJ;JIOmeHIIH no aRcne

,plIMeIITaJIbIJOH peaJIHSgn;MH CXeMbI. 
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Stepanov S. A., Kondrashkina E. A, 

DYNAMICAL DIFFRACTION EFFECTS INHERENT TO THE X-RAY
 
SURFACE BACKSCATTERING
 

The dynamical diffraction theory is developed for two- and four-wave X-ray 
surface backscattering (SBS). The analysis of the obtained equations and the compu
ter simulations of the diffraction curves are presented. Possible applications of SBS 
for the angular collimation of monochromatic X-ray radiation in two directions and 
for the absolute measurements of lattice spacing in thin surface layers of crystals are 
proposed. It is noted that due to the possibilities to carry out measurements of not only' 
back scattered, but also transmitted intensity, Bond's method based on SBS is less. 
complicated in realization compared with the one based on BS in usual Bragg geo
metry. It is shown that multiple-wave nature of SBS is displayed in narrow angular
interval and therefore has not yet been registered in experiment. 
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