
JI.H.fhlttra3oB, C.ll.TIOTIOHHRKOB 

BJill5IHllE BOJIHOBO)lHOfO 3<l><l>EKT A 

HA TTPO<l>llJib llHTEHCllBHOCTll 

TTPll EP3ITOBCKOH )lll<l>PAKUllOHHOH 

<l>OKYCllPOBKE 

P14-99-277 

HanpaBJICHO B )Kypttan «IloBepxHOCTb. PeHTreHOBCKHC, CHHXpOTpOHHblC 

H HCHTpOHHblC HCCJlC.!lOBaHHll» 



fbIHfa30B JI.H., TlOTlOHHIIKOB C.11. 
BmurnIIe BOJIHOBO)lHOro scpcpeKTa Ha npo<pIIJib IIHTeHCIIBHOCTII 
npII 6p3ITOBCKOH )lII<ppaKU:IIOHHOH cpoKycIIpOBKe 

P14-99-277 

Ha OCHOBaHIIII cpopMaJIII3Ma )lIIHaMlflieCKOH TeopIIII JlII<ppaKU:IIII Ha ynpyro
lf30rHYTOM KpHCTaJIJie npOBO)lIITC51 KOJIIfqecrneHHbIH pacqeT npocTpaHCTBeHHOro 
If cneKTpaJibHOro pacnpe)leJieHH51 lfHTeHCIIBHOCTII peHTreHOBCKoro II3JlyqeHH51 B 
cpopMHpyeMOM 3TlfM KpIICTaJIJIOM cpoKyce )lJI51 qacTO peanlI3yeMoro Ha npaKTIIKe 
CJiyqM 6oJibll!Oro panHyca II3m6a. BwrnmieTC51 pa3)leJieHIIe o6meii IIHTeHClfBHO
CTlf Ha Llli<ppaKU:lfOHHyro II L(ecpopMaU:HOHHyro qacTH, nocJie)lH5151 II3 KOTOpbIX 06-
ycJIOBJieHa BOJIHOBOL(Hb!M scpcpeKTOM npH pacnpocTpaHeHIIII LlII<pparnpyromeii 
MOL(bl BHYTPH KpIICTaJIJia II )lJI51 KOTopoii )laeTC51 aHaJIIITifqecKoe BblpIDKeHHe . .Uena
eTC51 3aKJiroqeHHe O xapaKTepe BJilf5IHII51 BblqlfCJI5IeMOH )lecpopMaU:HOHHOH nonpaB
Klf Ha 3HaqeHH51 npocTpaHCTBeHHOH If cneKTpaJibHOH L(liCIIepCIIH B cpoKyce, a TaK
)Ke o6cy)K)lalOTC51 napaMeTpbl 3a)laqII, npII KOTOpbIX 3TO BJIII5IHIIe CTaHOBIITC51 
onpeL1eJI5IlOII.IHM. 

Pa6orn BbIIIOJIHeHa B Jia6opaTOplili <pli3lfKII qacTHU: 0115111. 

TTpenpHIIT 061,e11tt11e1111oro HIICTHTyra AAepHblX HCCile/lOBaHHii . .Uy611a, 1999 

Gyngazov L.N., Tiutiunnikov S.I. P14-99-277 
The Waveguide Effect in the Bragg Diffraction Focusing 

On the basis of the formalism of dynamical theory of diffraction on elastically 
bent crystal the quantitative calculation of spatial and spectral intensity distribu
tions in the focus formed by the crystal is carried out for the case of a large bend
ing radius. The diffraction and deformation parts of the general intensity being se
lected, the last one which is given rise by waveguide effect of a diffraction mode 
in the crystal bulk is described analytically. The inferences are made concerning 
the rate of influence of deformation part obtained on the values of spatial and 
spectral dispersions in focus and the parameters of the problem which make this 
influence dramatic are discussed. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. . 

Preprint of the Joint Institute for Nuclear Research. Dubna, I 999 



1 Bne,z::r;eHHe 

B cymecrnyromnx 3KcnepnMeHTaJibHbIX [1] ll TeopeTll'IeCKllX [2], [3] llCCJitmOBaHll

JIX no Teopirn q>0Kycnpy10mnx 6p::irroBCKllX peHTreHOBCKllX cneKTpOMeTpoB na ll30-

rnyTOM KpllCTaJIJie ycTaHaBJillBaeTCJI, 'ITO Han60JibIUee CIIeKTpaJibHOe pa3peIUeHne 

( 6.>./ >. < 10-1
) B TaKnx ycTpottcrnax ,nocTnraeTcJI rrpn co6n10,nennn ycnoBHJI cna-

6oro ll3rn6a rroBepXHOCTll OTpa)KaIOil(ero KpllCTaJIJia. YBeJill'IeHne pa,nnyca ll3-

rn6a KpnCTa.n:Jia B ::inepro,nncnepcnoHHhIX cxeMax ,nJIJI rrornomaTeJibnott crreKTpo

cKonnn o6ecrre'IHBaeT yMeHhIIIenne pa3Mepa o6nacTn nonnxpoMaTII'IecKoro q>oKyca 

( < lcM), 'ITO rro,nroTaBJillBaeT ycJIOBllJI .D:JIJI rrpoBe,neHllJI 3KcnepnMeHTOB na o6pa3-

uax MaJibIX o6'beMOB. Ilo3TOMY B03MO)KHaJI KOHKpeTH3a!IllJI KOJIIl'IeCTBeHHbIX xa

paKTepIICTllK q>oKycnoro ll306pa)KellllJI B ,nncppaKUllOHHbIX cneKTpoMeTpax na CJia-

6oll30flIYTOM KpHCTaJIJie ,naBa.Jia 6bI KJIIO'I K onTllMll3aU!Ill MeTO)lllK 3KCncpHMeHTOB 

ua TaKHX ycTpottCTBax. ,UJIJI 3TOtt UeJIH OKa3bIBaIOTCJI ,nettCTBeHHbIMH aCHMJITOTH'Ie

CKlle MCTO)lbl Teop1rn .D:HHaMH'IeCKOtt ,nmppaKUHH na ,neq>opMHpOBaHHblX KpHCTaJI

Jiax. B o6cTOJITeJibCTBax nocTOJIHHOro IIOBbIIUelmJI CBeTOCllJibllbIX xapaKTepHCTIIK 

llCTO'IIIllKOB cnnxpoTpOHHOro ll3Jiy'IeHHJI (3Ha'IeHne JipKOCTH peHTreHOBCKoro H3-

nyqemrn oH.nyJIJITopoB ESRF cocTaBJIJieT 1020
cpoT./(c • Mpa,n:

2 
• MM

2 
• 0, 1 %) [4]), c 

ncnOJib30BaHneM KOTOpbIX ocymecTBJIJieTCJI COBpeMeHHOe npnMeHenne cneKTpOMe

TpH'IeCKilX ycTaHOBOK Ha ll30fHYTbIX KpHCTaJIJiax, ,neTaJIH3aUHJI paC'ICTOl3 IUITeH

CllBHOCTll cpopMnpyeMbIX <pOKaJibHblX ll306pa)Kellllll: CTaHOllllTCJI neo6xo,nnMoll:, n6o 

BeJill'IHIIbI Bbl'IllCJIJieMbIX B TaKHX CJiy'IaJIX norrpaBOK rrpno6peTaIOT 31la'IC!Illll, rrp11-

BO.D:JI1II.lle K cymecTBeHHOMY BJIHJIHll!O Ha pe3yJibTaTbI· OilbITOB, npOBOJl:llMblX B ,naH

HOM cnyqae [5], ll 06ecne'I11BaIOil(He B03MO)KHOCTb rrpoBepKH TeopeTll'ICCKHX npe,n

CTaBJICHHll: 06 3TOM JIBJieHllll Boo6me. 

B pa6oTe paccMaTpHBaeTCJI rrpouecc cpoKycnpoBKll IIJIOCKO!l: BOJI!Ibl IIHJIHU,npH

'ICCKll Il30rHYTbIM no noCTOJIHHOMY pa,nnycy KpllCTaJIJIOM. CymecTBOBaHHe ,necpop

Ma!Illll BHYTPH KpllCTaJIJia npllBOJl:llT K .D:BYM OCHOBHbIM IIOCJie,ncTBllJIM: q>opMHpoBa

HllIO cpoKyca y cppOHTa ,nncpparnpoBaHHOll: BOJIHbI ll pocTy BeJIH'IHHbI llHTeHCHBHOCTll 

B cpoKyce IIO cpaBHeHHIO C llHTeHCllBHOCTbIO BOJIHhI, ,nucpparnpoBaHHOll: na nJIOCKOM 

KpllCTaJIJie. CoBpe~feHHhill: ypoBeHh ana.n:n3a npo6JieMbI ,nncppaKIIIIH Ep::irra Ha ,ne

cpopMnpoBaHnoM KpncTa.n:Jie rro3BO,!IJieT TO'IHO onncaTb ,nnq>parnpoBanuoe r10ne B 

cnyqae ,necpopMaunn c nocToJIHHhIM rpa,nneHTOM HanpJI)KeHntt ( T. e. ,necpopMauun 

113fl!6a llOCTOJIHHOtt KpHBH3Hb1) [6]. Ecnn llHTe!ICllBHOCTb IIOJIJI B o6JiaCTH <poKy

ca orrpe,neJIJITb Ha OCHOBaHHll aMITJIHTY.D:bl BOJI!Ibl, ,nnq>parupoBaHHOll: OT IlJIOCKoro 

KpHCTaJIJia, TO TaKoe rrpH6Jill)KeHne a Bbl'IllCJieHHJIX 6y,neT OCHOB!IblM [3]. BblXOJI: 

3a ero paMKll npHBO)lllT K ueo6xo,nHMOCTll Y'IHTbIBaTb BJIHJI!Ille ,necjmpMaI(llll ua 

3Ha'Ienne ,nmpparnpoBaHHOtt KOMilOlleHTbl ( BOJI!IOBOJl:Hb!ll: 3<p<peKT). 8 ,nam1oll: pa-

6oTe .D:JIJI CJiy'IaJI 6p::irroBCKOll: ,nncppaKU:Hll IIJIOCKOll: BOJI!Ibl C llCilOJib30BaIIHCM cpop

MaJill3Ma QJYHKU:llll fpHHa aHaJillTH'IeCKII onpe,ncJIJieTCJI Bll.D: aMITJIIlTY.llhl BOJI!Ibl B 

o6JiaCTII cpoKyca C y'IeTOM BOJIHOBo,nnoro ::icpcpeKTa npll 6oJiblllllX pa,nHycax 113rn6a. 

Ha OCHOBe 3TOtt aMITJIHTYJl:bl CTpOJITCJI rrpoCTpaHCTBeHHOe II yrJIOBOe pacnpc,nenennJI 

llHTe!ICllBHOCTH ll onpe,neJIJIIOTCJI pe)KllMbl BJillJIHllJI ,necpopMaU:Hll Ha HHX. 
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2 )];11<pparI1py10ru;ee rroJie B <poKyce 

B COOTDCTCTDllll C ¢opMaJill3MOM II o603Ha'IeHIIJIMll Teopmr ,ll;HcppaK1Illll na ,necpop

MnpoBaHHhlX KpllCTaJIJiax [7] aMIIJIIITy,na ,nIIq>parIIpOBaHHOtt BOJIHbI Ch BHYTPII KpII

CTaJIJia, HaXO.IJ:JIIl(erocJI no.n .neikTBlleM .necpopMallllll C BeKTOpOM il( r), TaKIIM, 'ITO 

hil(i) = 2(As~ + 2Bsosh + CsD, 

~BJI3ana C aMIIJIII~y,n:ott rra,naIOf!Iell: BOJIII~ co CO~JI9-Cf!O CO(!TIIOIIIeHIIIO 

Eh(so, sh)= ia-h 1-: O(so, sh; s, s)e-~i~s
2 
Eo(s, s)ds, 

r,n:e 

(1) 

E0(so, sh)eikr = co(so, sh) exp -i(k(xosoho + (xo - 2 sin 206.0)sh/l1hl)/2 + 2Cs0, 

Eh( so, sh)ei(k+h)r = 
= ch( so, sh) exp -i(k(xosqho + (xo - 2 sin 206.0)sh/lihl)/2 - 2As~), 

G - QJYIIKIIIIJI fpIIna (<I>r) .D:II<pparnpy10I11:ett KOMIIOHeHTbI IIOJIJI 

G(s Sh" s' s') = 0_ e-2iBfo(sh+s~) lioo eP(foHh)/2. 
· · o, ' q, .. h V 4B · -ioo · . 

D-v-1 [-~(p- 2iB(fo- th))] dp 

D_ 11 [-~(p + 2iB(fo- th))] 2rri ' 

fo,h = s~,h - so,h , so,h = ( x - ah,oZ) / (2a) , 2a = ao - ah , ao,h = tan 'Po,h , 

(2) 

1o,h = coscpo,h, v = ia-2/(4B), a-2 = a-ha--h, a-h = kxh/(211hl), a-_h = kx-h/(210), 

Dv ( TJ) - q>yHKUIIJI rrapa6oJIII'IecKoro UIIJIIIn,n:pa, A, B, C - KOHCTaIIThI yrrpyrott 

,necpopMaU:HII, KOTOpbre, B '!aCTHOCTII, IIO,D:'IIIHJIIOTCJI COOTHOIIIeHllJIM [3] 

(A+ B)/a2 = kl,hl/ R, (C + B)/a2 = k10/ R, 

r.n;e R - pa,nHyc ll3rn6a KpllCTaJIJia. ,Una: <I>r Ha IIOBepXHOCTll KpIICTaJIJia (z = 0) 
llMeeM 

G(s s . s' s') _ e2iB(s/,2-s~) 100 
R (n)eio-(s~-s0 ),, dry R _ r.:V D-v-1 [-iJv17] (3) 

o, o, o, 0 - I/ ., 2 ' I/ - V V D [ . r.: I . 
-oo 7r -11 -ZyVTJ 

Ey,neM llHTepecoBaTbCJI npou:eccOM q>oKycIIpOBKll IlJIOCKOll: BOJIHbI C BOJIIIOBbIM BeK

TOpOM (kx, kz) C KOMilOHenTaMH, naxo,n:JIIl(llMllCJI B6JIH3ll 3Ha'!eHHfi, y,n:oBJieTBOpJIIO

Il(HX ycJIOBHJIIO Ep::irra. Ha OCHOBaHHll Bbipa)Kenntt (1) ll (2) ll C HCnOJib30BaHIIeM 

pcnTrenoonTII'!ecKoro npnnuHna rrottrenca-<I>penena: MO)KHO nony'IIITb cne.nyromee 

f ---- I . 
'I"•. ••t••, i;a'l~ e1>1.r~ .. .;, ""k ., ....... m I 

~ ~.\l!1>li~l 1m::.e.;~;:.;int1 
~ [\viSirt-!OTEKA 

- -----



Bbipa)KeHIIe ;:vrn aMIIJUiTYJJ:bI .n:mpparIIpOBaHHOtl. BOJIHbl IIpII HeKOTpOM aCIIMMeTpIIq

HOM OTpa)KeHIIII [8] 

1rk . ( x
2 

) 1= dTJ 
ch(x,kx,kz) =<7h'YhV2(B+C)o:h expik Lh+ 2Lh -oo 21l'Rv(TJ)· 

. [ a
2

T/
2 

Lh (aTJ . . k,l ) 
2

] •expi ----'-- - - - - 1o(ksm0 + kx smr.p - kz cosr.p) - -x 
8(B + C) 2o:h 2a Lh 

'(4) 

r.n:e (pIIC. l) Lh - paCCTOHHIIe .n:o KaycTIIKII cppoHTa, 3a,n:aBaeMoro 3TOil. aMIIJIIITy,n:ott, 

X ~ rrpoCTpaHCTBeHHaH KOOpJJ:IIHaTa, xapaKTepII3YJOIIIaH IIOBe,n:eHIIe IIHTeHCIIBHOCTII 

B OKpeCTHOCTII KaycTIIKII, 'P - yroJI aCIIMMeTpIIII OTpa)KeHIIH, 0:h = k,~ - Lh(A + 
B) / a2 • Bbipa,KeHIIe ( 4) orrpe.n:enHeT 3Ha'!eHIIe aMIIJIIITYJJ:hI B 3aBIICIIMOCTII OT ToqKII 

B q>a30BOM rrpocTpaHCTBe (Lh,x,kx,kz)- OHo 6y,n:eT rrpoxo,n:IITh '!epe3 MaKcuMyM 

B6JIII3II 3Ha'!eHIIH Lh, Kor.n:a 

o:h = Lh(B + C)/a2
, Lh = R,V(;o + l,hl), 

II B o6o3Ha'!eHIIHX 

N = ah/21l'R(,o + lihl)/k/(2a,o), v = i/(4{3), 

M = a{R(k sin0 + kx sinr.p - kz cos r.p)/k + x(l + l,hlho)} /(2a) , 

C TO'!HOCTb!O .n:o q>a30BOro MHO)KIITeJIH II cpaKTopa N' IIMeTh BII.ll: cpypbe-o6pa3a 

H,n:pa Rv( TJ) 
ch(M) = Nj00 

Rv(TJ)eiMrydTJ . 
-oo 271' 

(5) 

C pa3HIIIIetl. B o6IIIeM MHO)KIITeJie II BII,n:e CBoero apryMeHTa Bbipa)KeHIIe (5) COBIIa

.n:aeT C (l)f (3). AMIIJIIITy,n:a (5) 6y,neT 3aMCTHO OTJIII'laTbCH OT HYJIH B HeKOTopoil. 

OKpecTHOCTII TO'IKII ( Lh, 0, k sin 'Po, k,o) q>a30BOro rrpocTpaHCTBa, a IIHTCHCIIBHOCTb 

BOJIHbl 6y,neT IIMCTb yrJIOBOe (crreKTpaJibHoe) II rrpocTpaHCTBeHIIOC cpoKaJibHbIC pac

rrpe.n:eneHIIH. OTII rrpoq>IIJIII 6y.n:yT rro.n:o6Hbl BBII,!J;Y 3aBIICIIMOCTII aMIIJIIITY,D;bI OT 

BeJIII'lIIHbI M - JIIIHetl.Hotl. KOM6IIHaIIIIII rrepeMeHHbIX, 3a,n;a10IIIIIX COOTBCTCTBYIOIIIIIe 

KpIIBbie. 

PacCMOTpIIM aMIIJIIITy.n:y BOJIHbl rrpII cna6oM II3rII6e KpIICTaJIJia {3 « 1 II BOC

IIOJib3YCMCH )];JIH 3TOro acIIMIITOTII'!CCKIIM Bbipa,KeHIICM ,D;JIH H,npa Rv. 11.MeeM [7] 

Rv(TJ) = -i (1 + 2·0( ) c:;--; TJ+sign(TJ)-/rr=I z T/VT/2
-lexp(if(TJ)/(2/3))), (6) 

f(TJ) = TJ~ - log (TJ + ~) . 
IlpII orrpe.n:eneHIIII aMIIJIIITY,D;bl B,ll;aJIII OT KaycTIIKII IIHTerpIIpOBaHIIe B ( 4) MO)KHO 

rrpoBeCTII MeTO,ll;OM cTaIIIIOHapHotl. q>a3bl. B 3TOM cny'lae yrJIOBOe pacrrpe,neJICHIIe 
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IIHTeHCIIBHOCTII .[(IIq>parIIpoBaHIIOtl. BOJIHbl 6y.n:eT orrpe,n;eJIHTbCH KBa,n;paTOM MO,!J;YJIH 

cpyHKIIIIII (6), B3HTOil. rrpII 3Ha'!CHIIII apryMCHTa 

Xo(l + l,h Iha) - 2 sin 20~0 

T/ = Jbhlho✓XhX-h ' 

r.n:e 20, ~o - yrJibl pacceHHIIH II Ka'!aHIIH COOTBeTCTBeHHO. IlpII yrnax Ka'!aHIIH, K~ 

TOpb!M COOTBeTCTByeT 3Ha'!eHIIe T/ > 1, IIHTCHCIIBHOCTb co.n:ep2KIIT OCIIIIJIJIHIIIIII, o6H-

3aHHbie BOJIHOBO,!l;HOMY acpcpeKTY rrpII pacrrpocTpaHCHIIII .n:IIcpparIIpoBaHHOtl. BOJIHbI 

B KpIICTaJIJie. O6'.bHCHeHIIe aToro acpcpeKTa ;i:aeTcH rrpII rrepexo.n:e K rrpII6JIII2KeHIIJO 

ail.KOHaJia. IlpII pacrrpocTpaHCHIIII Y3KOro IIY'!Ka II3JIY'ICHIIH ero TpaeKTOpIIH IICIIbI

TbIBaeT II3rII6 B TOM )KC HarrpaBJieHIIII, B KOTOpOM II30rHyT KpIICTaJIJI, .n:o Tex rrop, 

IIOKa IIOBepHyBIIIIIil.CH JIY'l '{aCTII'lHO He 0Tpa3IITCH OT KpIICTaJIJIII'leCKOil. IIOBepXHO

CTII C BHYTPCHHeil. CTOpOHbI II He rrpo,n;OJI)KIIT .[(BII)KeHIIe rro.n: yrJIOM, 6JIII3KIIM K yrny 

rra.n:eHIIH (pIIC.2). Ilo,no6HaH ,!l;IIHaMIIKa rrpIIBO,ll;IIT K OCIIIIJIJIHTOpHOMY IIOBe,n;eHIIIO 

KpIIBOfi Ka'!aHIIH, Bb!pa2KaeMOMY BTOpbIM cnaraeMbIM B (6). CooTHOIIIeHIIC (6), 6y.n:y

'III rrpII6JIII2KeHHhIM (He BhIIIOJIHHIOTCH ycnoBIIR: IRv(TJ-+ oo)I-+ 0, 1Rv(TJ)l
2 < 1), 

HBJIHIOTCH TeM He-1\teHee e,n;IIHCTBeHHbIM II3BeCTHbIM HBHbJM aHaJIIITII'leCKIIM Bbipa

)KCHIICM BOJIHOBO.[(HOro acpcpeKTa rrpII cna6oM II3ru6e KpIICTaJIJia [6], [7],[8]. IlepBoe 

6e3,n;ecpopMaIIIIOHHoe cnaraeMoe Bhrpa2KaeT rrpII6JIII2KeHIIe, Kor.n:a KpIIcTanJI paccMa

TpIInaeTcH IIJIOCKIIM. BTopoe CJiaraeMoe HBJIHCTCH OCHOBHbIM B pH.n:y rrorrpaBOK, 

BHOCIIMbIX .n:ecpopMaIIIICtl.. Hey'!TCHHble CJiaraeMb!C Bbipa2KaIOTCH n BII,n;e rapMOHIIK, 

KpaTHhIX 1/(2/3), II IIX BKJia.ll: .n:anee rrpe,nrronaraeTCH MaJihIM. Terrepb aMIIJIHTy,n;a 

(5) 6y,n;eT OIIIICbIBaTbCH COOTHOIIIeHIICM 

ch(M) = N (o(M)
11

M(M) + 2 f
00 

~expi(MTJ + f(TJ)/(2{3)) dTJ) , (7) lo ,,., + ,,., - 1 271' 

r,ne 11 ( X) - cpyHKIIIIH BecceJIH II rro,n;pa3yMeBaeTCH, 'ITO Jir=l" = -i.;r=-ir IIpII 

T/ < 1. IlepBOC CJiaraeMoe xapaKTepII3yeT q>OKaJibHhifi IIpOq>IIJib n rrpII6JIIf)KeHIIII 

IIJIOCKOro KpIICTaJIJia. CrreKTpaJibHOe pa3peIIICHIIe II rrpocTpaHCTBCHHaH ,n;IIcrrepc1rn 

ycTaHOBKII, C03,D;aIOIIIeil. II3Jiy'leHIIe, OIIIICbrnaeMoe B 3TOM rrpII6JIII2KCHIIH, 6hIJill pac

C'lHTaHbJ B pa6oTe [3]. BTopoe CJiaraeMoe xapaKTepH3YCT BKJia.n: B aMIIJIIITy.n:y, o6H-

3aHHhifi BOJIHOBO,ll;HOMY acpcpeKTy. 

3 ,l];ecpopMa:u;HoHHruI nonpaBKa 

BoJIHOBO,ll;HbJe OCIIHJIJIHIIHH o6ecrre'!HBaIOT )];OIIOJIHIITeJibHblfi pocT HHTCHCHBHOCTH, 

BeJIII'lHHY KOTOporo 6y,n;eM orrpe,n;eJIHTb rrpn {3 « 1. MHTerpnpyH ITO 'laCTHM II 

rrepexo.n:H K ,npyrnM rrepeMeHHhIM IIHTerpnpoBaHnH, rrpn.n:a,n;IIM BTopoMy cnaraeMoMy 

B CK06Kax Bb1pa2KeHIIH (7) Bll,ll; 

I(M) 4(3 (looo( · M • h ) -u+iM cash u . [sinh 2u - 2u] du) = i + sm u e exp i {3 - -
0 4 271' 
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-4/3 -exp -- + (1 + Msinr.p)e'Mcos<P-•<Pexp ----'- - . 
( 

1 ( 71" ) 1,r • • [sin 2r.p - 2r.p] dr.p) 
271" 8/3 o 4/3 271" 

T. K. /3 « 1, o6a IIHTerpa.Jia 6y,ueM Bbl"IIICJUITb pa:mara.a IIOKa:mTeJIH 6bICTpoocu.nJI

JIIIpyroru.IIX 3KCIIOHeHT B6JIH3II Ha"Ia.Jia KOOp,UHHaT II 3aMeHHH OCTa.JlbHbie Me,UJieHHble 

<PYHKIJ.IIH IIX 3Ha"IeHIIHMH B HyJie. Tor,ua Bbipa)KeHIIe ,UJIH rrorrpaBKII 6y,ueT HMeTb 

CJie,uyroru.IIfi BII,Il 

211"l(M) ~ -4f3e-~ + 4f34l 3 eiM(if[f32l 3 M/2] + 3113g[(3/3)2l3Af/2]), (8) 

r,ue 

f(x) = e-¥x• 1x exp-i(73/3 - x 27), g(y) = f
00 

e-1•-iyt
2 
dt. 

-oo lo 
Ilpn rrpe,ueJibHbIX 3Ha"IeHIIHX apryMeHTa <PYHKIJ.IIH f II g o6Hapy)KHBaJOT CJie,uyroru.ee 

IIOBe,UeHIIe 

f(x) = { ~exp (2ix
3 
/3) sin (2x

3 
/3 + 71" /4)/ ,Jiri , x -+ +oo (9) 

i/x2 ,x ➔ -oo 

g(y) = { /-;;jyexp(4iy
3
/27) 

f(l/3)/3 

'IYI -t 00 

'y = 0. 

,ll;JIH Bbl"IHCJieHHH <PYHKil,IIII f ( X) pa3o6beM ee Ha ,UBa IIHTerpa.Jia 

f(x) = e2ix
3

/
3 (j_: exp-i( 73 /3 - x

2
7)d7 + 100 

exp -i( 7
3 
/3 - x

2
7)d7) 

II, rrepexo,u.a B rrepBOM II BTOpOM COOTBeTCTBeHHO K HOBb!M BeIIl,eCTBeHHb!M rrepeMeH

Hb!M r.p II t ITO q>opMyJiaM 

73 - 3x27 = 2x3 cos r.p, 73 - 3x27 = 2x3 cosh· t , 

IIOJIY"IHM 

2x · 3 / ( [
00 2i . t {" ( 2i ) . r.p ) f(x) = 3 e2•x 3 lo exp(-3 x

3
cosht)smh 3dt+ lo exp - 3 x

3
cosr.p sm 3 dr.p 

QTO Bbipa)KeHIIe MO)KHO ,Ua.Jiee rrpIIBeCTII K BII,UY 

· 3 (1100 00 

inJn(2x
3
/3)) f(x) = xe2'x / 3 -. exp(-2ix3coshu/3)e"I3du + L 2 _ , 

3 -oo n=-oo 9n 1 

rrpII"IeM OCTaroru.nficH IIHTerpa.JI 3KCIIJIIIIl,HpyeTCH qepe3 cpyHKil,HH faHKeJIH 

1
00 

exp (-
2

i x 3 cosh u +~)du= -i11"0(x)H~2
[;3 (2x3 /3)ei"I6+ 

-oo 3 3 
+i11"0(-x )H~1

[;3 ( -2x3 /3)e-i"/6 . 
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QTOT HHTerpa.JI HBJIHeTCH pa3pbIBHb!M B Ua"Ia.Jie KOOp,UHHaT,. II, IICIIOJib3YH CBOfiCTBa 

<PYHKU.IIfi faHKeJIH, K rrpe,UeJibHb!M COOTHOilleHHHM (9) ,IlJIH <PYHKll_IIII f( x) MO)KHO 

,uo6aBHTb Bb!pa)KeUIIe ,UJIH BeJIII"IHHbl CKa"IKa 

f(+0) -f(-0) = 31l3r(l/3). 

Bbrpa)KeHne_ ,UJIH <PYHKil,IIH g(y) nafi,ueM, pa3Jiara.a OCil,IIJIJIIIpyroru.yro 3KCITOHeHTY 

IIO,IlbJHTerpa.JibHOro Bb!pa)KeHIIH B p.a,u II IIHTerpnpy.a 3TOT p.a,u IIO"IJieHHO .. Ilpe

o6pa30BbJBaH 3aTeM K03q>q>nu.neHTbl p.a.n:a C HCIIOJib3OBaHHeM q>opMyJibl faycca

Jle)KaH,upa ,UJIH raMMa-q>yHKil,HH [9], IIOJIY"IIIM CJie,uyroru.ee rrpe,ucTaBJieHIIe ,um~ g(y) 

g(y) = 
3
:;3 e

2iy• / 27 Bi(-y2 /34/3) - i: 2F 2( 1/2, l; 2/3, 4/3; 4iy3 /27) , 

r,ue Bi(z) - q>yHKU.IIH 8fipn BToporo po,ua, 2F2 - o6o6ru.eHHbifi rnrrepreoMeTpnqe

CKHfi p.a,u [10] T. o., B u.eJIOM ,ueq>opMail,HOHHaH ,uo6aBKa (8) K 3Ha"IeHIIIO BeJIII"IIIHbl 

aMIIJIHTY,Ubl BOJIHbl B q>oKyce-(7) 6y,ueT, B o6o3Ha"IeHHH 17 = /32/ 3 !vI /2, IIMeTb BH,Il 

271" I(!vl) = 4/3{ e-~ -f31l3eiM ( i7731/32F2( 1/2, 1; 2/3, 4/3; 4i1,3/3)-e't-.,,
3 ~ Bi( -772))}+ 

+ 4;77 /34/3eiM /fr,• { 0(17 )H~2{;3(2773 /3)ei1r/6 - 0( -17 )H~1{;3( -2773 /3)e-i1r/6}

-4i77/34/3eiM /fr,3 f in Jn(2173 /3) .(10) 
9n2 -1 n=-oo 

IlpeHe6peraH Ma.JIOfi BeJIH"IIIHOfi ,ueq>opMail,IIOHHOro q>oHa 4/3 exp (-71" /(8/3)), BII,UHM, 

'ITO IIHTeHCIIBHOCTb "IHCTO ,ueq>opMail,HOHHOfi qacTII, orrpe,ueJIHeMaH KBa,upaTOM MO

,uyJIH (10), eCTb Bb!pa)Kemre BlI,Ua f38l 3F(f32l 3!vf/2). QTO 3Ha"IIIT, 'ITO rrpoq>IIJib 

Bbl"IIICJieHHOro BKJia,ua IIMeeT rrpn /3 « 1 ,UJIH pa3Hb!X pa,uIIycoB lI3rII6a e,UHHYIO 

q>opMy. C ll3MeHemreM KpIIBII3Hbl KpHCTa.JIJia 3TOT rrpoq>HJib 6y,ueT OTHOCUM K rrp.a

MoyroJibHblM OCHM II3MeHHIOIIl,eroc.a MacwTa6a. PacC"IIITbIBaeMblfi BKJia,Il co,uep)KIIT 

pa3pb!B B Ha"Ia.Jie KOOp,UHHaT 3a C"IeT c.rrnraeMb!X C 0- MHO)KIITeJIHMII B ( 10) II oc

Il,IIJIJIHIJ.IIU rrpn 6oJibIJIUX 3Ha"IeHHHX apryMeJITa BBU,Ily rrpucyTCTBUH p.a,ua no <PYHK

IJ.UHM BecceJIH. Ha puc.3, KaK q>yHKIJ.HH apryMeHTa /1,f, rrpe,ucTaBJieHa BeJIH"IH

na II(M, lvl = 15)12 - rrpoq>HJib HHTencuBHOCTH "IHCTO ,ueq>opMau.rionnofi ,uo6aBKH, 

xapaKTep113y10ru.efi BKJia,u, o6ycJIOBJieHHbifi BOJIHOBO)l;Hb!M 3q>q>eKTOM. KpHBbie Ha 

pnc.4 OIIHCbJBaIOT rrpocTpaHCTBeHHbJe pacrrpe,ueJiemrn cyMMapHofi UHTeHCUBHOCTH 

q>oKycnpoBKlf ClIMMeTpH"IHOro OTpa)KeHHH ( 111) Ha ,UJIHHe BOJIHbl JIHHHH Cu l{c,, Bbl

"IlICJieHHOfi Ha OCHOBe aMIIJilITY,Ubl (7), ,UJIH HeCKOJibKHX 3Ha"Ienufi pa,unyca H3ru6a 

IIJiaCTHHbl KpeMHHH. Bcro,uy no OCH a6cu.ucc OTKJia,UbJBaeTCH BeJIH'IHHa rrpocTpan- · 

CTBeHHOro OTKJIOHeHHH B MaCIJITa6e X 7 . 10-4CM. I..l,eHTpa.JibHbifi IIHK cpopMnpyeTCH 

,unq>paKil,HOHHb!M BKJia,uoM, orrpe,ueJIHeMblM rrepBbIM CJiaraeMbIM B (7), KOTOpoe B 

Ha'Ia.Jie Koop,unHaT ,uocTuraeT MaKcnMyMa, na Bcex rpacpnKax paBnoro 0, 25. Bn,u

Ho, 'ITO Bbl'IHCJiennaH 3,UeCb BOJIHOBO,UHaH KOMITOHeHTa rrpHBO,IllfT Boo6ru.e K yIJinpe

HHIO npocTpancTBennoro npoq>HJIH q>oKyca. Ilpu yMeHbwenun pa,unyca H3rn6a .n:6 
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3Haqemd1, K9r,11;a HCnOJib3YeMoe 3,ll;eCb npH6JIHiKeHHe nepecTaeT BbIIIOJIHJ!TbCJI, ,ll;llC

neprnH npoqrnJietl ,ll;ll<ppaKIIllOHHOtl ll ,11;ecpopMaIIHOHHOtl KOMnOHeT HaqmrnIOT cpaB

HllBaTbCJI (/3 ~ 1), a BeJillqllHa nocJie,11;Het1 6y,11;eT cymeCTBeHHO yBeJillqllBaTb 061IIyIO 

llHTeHCllBHOCTb. Ha pHc.5 npe,11;cTaBJieHbl yrJIOBble npO<pllJIH llHTeHCllBHOCTll B cpo

Kyce npll pn,11;e pa,11;Hyc0B ll3rH6a. B OCRX, nepeBe,ll;eHHblX ll3 yrJIOBblX npeMeHHbIX 

B ::rnepreTHqecKHe, ,11;aHttaJ1 KpHBaJI 6yner onHchIBaTb cneKTpaJibHoe pacnpeneJienne 

llHTeHCllBHOCTll B OKpecTHOCTll 6p3rrOBCKOro 3Haqe!JHJI ,ll;Jill!Jbl BOJIHbl ,ll;JIR nanHoro 

OTpaiKeHll.ff. 

4 06cy)K,n;eHHe 

B naHnott pa6oTe KOJillqecTBeHHO BbipaiKeH BKJian B ,ll;llCIIepcHIO, o6ycJIOBJieHHblt1 

necpopMau:nett OTpaiKaIOIIIetl cpe,ll;bl. IlpoBe,ll;eHHbie BblqllcJieHHJI 1103BOJIJIIOT nOHJ!Tb 

xapaKTep BJillJ!HllJI necpopMaIIHOHHbIX CBOtlCTB KpllCTaJIJia na rrapaMeTpbl <poKycno

ro Ii3o6paiKeHHJI, KOTopoe 3TllM KpllCTaJIJIOM <pOpMnpyeTCJI. BoJIHOBO,ll;Hblli 3<p<peKT, 

KOTOpb!tl C yMeIIbIIIeIIHeM pa,11;Hyca ll3rn6a Kp!ICTaJIJia rrpHBO,ll;llT K YIIIHpenHIO Kpll

BOtl KaqanHR [11] II poCTy llIITerpaJibIIOtl llIITeIICHBHOCTll [12], o6ycJiaBJIHBaeT npll 

ne CJIHIIIKOM MaJiblX panHycax TaKiKe YIIIHpettlle <pypbe-o6pa3a 3Tofi KpllBOtl, KO

TOpb!tl KOJillqecTBeHHO onHCbIBaeT npocTpaHCTBenno-cneKTpaJibHOe pacnpeneJieirne 

HHTenrnBHOCTH B <poKyce. ,lJ;JIH paccMaTpHBaeMoro B pa6oTe oTpaiKeIIHH Si(lll) 
npll panHycax H3rH6a ~ 3M ll 6oJiee BKJian BOJIIIOBO,ll;IIOrQ 3<p<peKTa 0Ka3bIBaeTCJI 

MaJI ll rrpO<pllJib xopoIIIo onHCbIBaeTCJI ,ll;ll<ppaKIIllOHIIOtl COCTaBJIHIOIIIetl. 

)];ecpopMaIIHOIIIIb!tl napaMeTp /3 IIpll ll3rH6e nJiaCTllllbl KpllCTaJIJia C u:enTpaJibHOtl 

nJIOCKOCTbIO, COBna,11;aI01IIet1 C nJIOCKOCTb!O OTpaiKeIIHR, llMeeT Bll,11; 

'ff 1 [ A2] ¼2_1_ 
f3 = 2 Rd l + (a13/a11 - 1) 4d2 r~ A2jFhl2 ' 

r,11;e d - MeiKnJIOCKOCTHOe paccTOJIIIlle, a13, au - KOMnoHeIITbI TeII3opa o6paTHb!X 

MonyJietl ynpyrocTn, Vo - 061,eM nqet1KH, r0 - KJiaccHqecKHtl pannyc 3JieKTpona, 

Fh - cTpyKTypnbitl <paKTOp KpHCTaJIJia. OTOT rrapaMeTp cyIIIeCTBenno 3aBHCHT OT 

,ll;Jillllbl BOJIIIbI, BeIIIeCTBa Kp!ICTaJIJia, llII,ll;eKCOB OTpaiKeHHJI. OTnomenHe a13/ au 
TaKiKe RBJIReTCR <pyIIKIIHetl A, llH,ll;eKCOB nJIOCKOCTH ll ee yrJia aCHMMeTpllll. TaK Xh 
MoiKeT npnnHMaTh 3naqenHR OT 7 · 10-7 

,ll;JIR Si(333) npll A= 0, 56A no 21, 3 • 10-6 

,ll;JIR Ge(220) npH A = 1, 54A. Ilo3TOMy rpanHIIhI npHMeIIHMOCTH pe3yJihTaToB npH

nonHMhIX BbJqHCJieHHtl no BeJIHqHne panHyca ll3rH6a MoryT CllJIHO OTJillqaTbCJI ,ll;JIJI 

pa3IIbIX ycJIOBlltl OTpaiKeHll.ff. )];JI.ff npHBenennhIX nnyx ( CllMMeTpllqllbIX) OTpaiKe

IIlltl o6JiaCTRMH npHMeHHMOCTll nonxona 6ynyT R > 8M II 6cM COOTBeTCTBeHHO. OTO 

03naqaer, qTo qeM BbIIIIe oTpaiKaTeJihIIaR cnoco6nocTb KpHCTaJIJia (Ge), TeM Toqnee 

llHTeIICllBHOCTb <pOKYCHPYIDIIIerocJI H3JiyqenHR 6yneT onHCbIBaTbCR B npH6JIHiKeHHll 

nJIOCKOro KpllCTaJIJia II TeM 6oJiee Bb!COKOe cneKTpaJibHOe pa3peIIIeHHe 6yneT o6ec

neqeHo. C yMeHbIIIeHHeM BeJIHqHHbl nocnpllllMqllBOCTll nanHOro OTpaiKeHHR (Si) 
necpopMaIIHJI KpllCTaJIJia npll peaJIH3yeMbIX panHycax ll3rH6a 6y,11;eT Bee aKTllBHetl 
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BJIHJ!Tb na 3HaqeHHe llHTeHCllBHOCTH B KaycTHKe. Ilpll 60JibIIIllX 3naqeHHRX BOC

rrpHHMqllBOCTll llHTeHCllBHOCTb 6yneT orrpe,11;eJIJ1TbCR He 6oJiee qeM ,ll;ll<ppaKIIllOIIHOtl 

KOMIIOHeHTotl rroqTH rrpH ncex panHycax H3rn6a n 3a cqeT necpopMaIInn ee yBeJIH

qHTh HeJib3.ff. 

O crreKTpaJibHOM pacrrpeneJieHllll llHTeHCllBHOCTll n cpoKyce n naHIIOM paCCMOTpe

HHH Mb! ronopnM B CMb!CJie 3aBHCllMOCTll OT MaJIOro OTKJIOHeHnR ,ll;JillHbl BOJIHbI A-Ao 
(Ao - 3HaqeHHe, COOTBeTCTBYIOIIIee BbIIIOJIHeHHIO ycJIOBll.ff Bp3rra) rrpll Hell3MeHHOM 

yrJie rraneHHR rrJiocKotl BOJIHbI. lliHpntta 3Toro pacnpeneJieHHR orrpeneJIReT cneK

TpaJibHoe pa3peIIIeHHe ycTaHOBKll, ,ll;etlCTBlle KOTOpOtl OCHOBaHO Ha OIIllCbIBaeMOM 

rrpou:ecce. Ero neJinqHHa MoiKeT nocTnraTb 3Haqettnt1 10-
7

, a ,ll;JIR ncnoJih3yeMoro B 

pa6oTe rrpnMepa CHMMeTpHqHoro KpeMHHenoro peq>JieKca (R = 3M) HMeeM 

b.A 2 A cot 0 _5 - = --- = 1,4 · 10 . 
A 'ff R Xh 

,lJ;aHttoe BbipaiKeHHe ,ll;JIR pa3peIIIeHHH crrpanenJinno rrpn R > 3M. II orrpeneJIReTCR 

TOJibKO nncppaKIIllOHHb!M BKJia,n;oM. C yMeHbII1e1rneM panHyca ll3rn6a necpopMaIIll

OHHOe CJiaraeMoe n (7) CTaneT cpaBHHBaTbCJI c ,ll;ll<ppaKIIllOHHb!M, mITeHCllBHOCTb 

cTaneT cyIIIecTnenno B03pacTaTb, a cneKTpaJibHoe pa3peIIIeHne 6yneT nanaTb. OT

nocHTeJibHO yrJIOBOro pacnpeneJieHllJI llHTeHCllBHOCTll (pHc.5) BbIRCHReTcR, qTo 3a

BllCllMOCTb BbJqncJrneMotl nonpaBKll OT yrJia KaqaHHJI qepe3Bbiqat1HO CJia6a B cpaB

HeHllll C yrJIOBOtl 3aBHCllMOCTbIO ,ll;H<ppaKIIllOHHOtl KOMnOHeHTbl, BJillJ!Hlle necpopMa

IIHOHHOtl KOMnOHeHTbI BbipaiKaeTCJI JillIIlb n CJia6oM necpopMaIIHOHHOM <pOHe pa3HOt1 

BeJillqll!JbI no pa3Hbie CTOpOHbI OT Haqana KoopnnnaT BBnny pa3pbIBHOCTll cpyHKIIHH, 

OllllCbIBaIOIIIetl 3TY KOMnOHeHTy. 

5 CpaBHe,HHe C H3MepeHH.HMH 

OrrbITHbie naHHbie no ll3MepeHnIO rrpocTpaHTCBeHHoro npo<pIIJIR B cpoKyce 6bIJIII 110-

JiyqeHbI He,ll;aBHo Ha IIcTOqHIIKe BM5 B ESRF [15]. Ifa KOJIJillMHponanHoro nyqKa 

rrpll noMOIIIU <pIIJibTPYIOIIIero 3epKana BbI,ll;eJIHJiacb HYiKHaR rapMOHHKa peHTreHOB

CKoro ,11;Hana30Ha n HarrpaBJIRJiacb Ha JIUH3Y Bp3rra-lJ:>peHeJIR (BFL). IJ:>oKyCHbili 

npo<pllJib U3MepRJICJI qepe3 MacKy B nune OTBepcTHR B 1 MKM. CHRTOe nnyMepHOe 

rrpocTpaHCTBeHHoe pacnpe,n:eJieHHe npnneneHo Ha pnc.6. BBnny Toro, qTo rrpocpnJih 

<pllKcnpOBaJICR C yqeTOM annapaTypHotl KOHBOJIIOIIllll, cpaBHeHne C npencTaBJIJie

MbIMll. pacqeTaMH MOiKeT 6b!Tb npone,n:eHo npu6JiniKeHHoe. TeM He MeHee xapaK

Tep acllMMeTpnn, <pOHOBbitl necpopMaIIUOHHbitl BKJian ll 3HaqeHne rrpocTpaHCTBeH

HOtl ,ll;llCIIepcllll ( ~25 MKM) xopomo corJiacyIOTCR c noJiyqeHHbIMll n naHHOtl pa60Te 

(pHc.4 rrpn R = 2, 12M). 

l.JTO KacaeTCR HMeIOIIIllXCR 3KCnepuMeHTaJibHbIX naHHbIX no <poKycnpyroIIIetl peHT

reHOOIITHKe ll30rHyTbIX KpllCTaJIJIOB B IIeJioM, TO ux MOiKHO pa3,11;eJIIITb Ha ll3Mepe

Hll.ff Kpnnott KaqaHHR ll llHTerpaJibHOtl UHTeHCHBHOCTll KaK <pyHKIIHtl panIIyca ll3-

rn6a. )];JI.ff KaqecTBeHHOtl rronnepiKKII noJiyqeHHbIX n pa6oTe ,ll;aHHbIX MoryT 6bITb 
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rrp1rnJie"!eHbl JIIUIIb rrocJie,D;HIIe, T. K. C'beMKa IIHTeHCIIBHOCTII B HIIX rrpocTpaHCTBel!

HO He3aBIICIIMa. IIocKOJibKY Ha"IaJIO cyIIIeCTBel!HOro BJIII.!IHII.!l ,n;eq)OpMaIIIIII CIIJibl!O 

3aBIICIIT OT ,D;JIIIHbl BO.IIHbl II IIH,D;eKCOB ,n;mppaKIIIIII, TO :no ,D;OJI)KHO 6bITb BII,D;HO no 

IIOJIO)KeHIIIO KpIIBOfi 3aBIICIIMOCTII IIHTeHCIIBHOCTII I(R) OT pa,n;IIyca II3rn6a R OT

HOCII'i'eJibHO Ha"!aJia KOOp,D;IIHaT. Ha pIIc. 7a rrpIIBe,n;eHbl COOTBeTCTBYIOIIIIIe KpHBbIC, 

rroJiy"IeHHbie B pa6oTe [14), KOTOpb!e IIOKa3bIBaIOT, "ITO 3Ha'9'.eHIIe pa,n;IIyca, MIIHYH 

KOTopoe I(R) Ha"!HeT B03pacTaTb, TeM 6oJibllle, "!eM Kopo"Ie ,D;JIIIHa BOJIHbI (M 0K0 

a cpaBHeHIIll c CuKa) II MeHbllle BOCIIpIIIIM"IIIBOCTb OTpa)KeHII.!l (nJIOCKOCTb (101) 
KBapna B cpaBHeHIIII C ( 111) repMaHII.!l). CucTeMaTH"!eCKHfi C,D;BHr lIHTeHCHBHOCTH C 

H3MeHeHIIeM .,\ oco6eHHO HarJIH,D;HO BII,n;eH B II3MepeHHHX [11) (pIIc. 76). 

6 3aKJIIOqeHHe 

B pa6oTe pa3BHBaeTC.!l cpopMaJIII3M, onHCb!BaIOIIIHfi cneIIII<pII"IeCKHfi CJiyqafi ,D;H

cppaKIIIIOHHOfi cpoKycupoBKII MOHOXpOMaTH"IeCKOfi peHTreHOBCKOfi nJIOCKOfi BOJIHbl 

- cpoKycupOBKY cJia60II30rHyTbIM KpIICTaJIJIOM. Ilo,n;o6Hblfi CJiyqafi peaJIII3yeTC.!l 

B THnII"IHbIX 3KCnepIIMeHTaJibHbIX ycJIOBII.!lX 3Hepro,n;IIcnepcIIOHHbIX ycTaHOBOK )];JI.fl 

II3MepeHH.!l TOHKOfi CTPYKTYPbI cneKTpOB norJIOIIIeHH.!l B KOH,D;eHcupoiiaHHbIX cpe,n;ax. 

Ilpu 3TOM cJia6brfi II3rII6 cpoKycIIpyroIIIero KpucTaJIJia o6ecrre"!HBaeT MaJihifi pa3Mep 

o6JiaCTII noJIHXpOMaTII"IeCKOro cpoKyca, Heo6xo,n;HMbifi )];JI.fl H3MepeHHfi Ha MIIKpo

o6pa3IIaX, "ITO o6yCJiaBJIIIBaeT IIHTepec K ,D;aHHOfi 3a,D;a'9'.e. 8bIHCHeHHe cneKTpaJib

HOrO II npocTpaHCTBeHHOro rrpocpuJiefi lIHTeHCIIBHOCTH IIMeHIIO B cpoKyce npo,D;HKTO

BaHO TeM, "ITO HX ,n;ucnepCIIH .!IBJI.!IIOTC.!l HCTO"IHHKaMH annapaTHb!X norpellIHOCTefi 

B II3MepeHII.!IX K03<p<pIIIIHeHTOB norJIOIIIeHH.!l Ha o6pa3IIe, pacnoJIO)KeHHOM B 3TOM 

cpoKyce. 

Orrpe,n;eJieH xapaKTep B03HIIKHOBeHH.!l BJIII.!IHH.!l ,n;ecpopMaIIHH Ha ,n;ucppaKIIHOH

Hbifi cpoKyc a 6p::irroBCKOfi reoMeTpHH. ,I1;efiCTBHe ,n;ecpopMaIIHH CTaHOBHTC.!l cyIIIe

CTBeHHbIM rrpII TeM 6oJibllllIX pa,n;uycax H3ru6a, '9'.eM K0p0"Ie ,n;mrna B0JIHbl lI3Jiyqe

HlI.!l lI MeHbllle ,D;HHaMII"IeCKa.!l B0CIIpIIHM"IHB0CTb KpHCTaJIJia na 3TOfi ,D;JIHHe. IlpII 

3TOM 6oJiee cyIIIeCTBeHH0e II3MeHeHIIe IICnbITbIBaeT npocTpaHCTBeHHbifi npo<pHJib IIH

TeHCHBH0CTH a cpaBHeHIIH c yrJI0BbIM pacnpe,n;eJieHIIeM, K0T0poe npIIo6peTaeT JIHIIIb 

He6oJibllIOfi ,n;ecpopMaU:IIOHHbifi cpoH. IIocKOJibKY ,n;ecpopMaIIH.!l npHBO,D;lIT K yaeJIH"!e

HIIIO rrpocTpaHCTBeHHo-yrJIOBOfi ,D;IICIIepCHH <pOKaJibHOro npo<pHJI.!l, M0)KHQ YKa3aTb, 

"ITO B neJI.!lX yMeHbllleHH.!l II0CJie,D;HlIX Heo6xo,D;IIMO npII6eraTb K HCII0Jib30BaHIIIO KpII

CTaJIJI0B C HaII60Jiblllefi peHTreHOBCKOfi aocnpIIIIM"IHB0CTbIO Ha ,n;aHHOfi ,D;JIHHe B0JI

Hb!. Pe3yJibTaTbl 3KCIIepuMeHTaJibHb!X H3MepeHIIfi xop0III0 no,n;TBep)K,D;aIOT ,n;eTaJIH 

rroae,n;eHH.!l pacnpe,n;eJieHII.!l IIHTeHCHBH0CTH, paCC"IHTaHHbJe a ,n;anttofi pa6oTe, u Bbl

B0,D; 0 cyIIIeCTB0BaHHII CB.!l3H ,n;ecpopMaIIHOHHOfi a6eppanuu peHTreHOOIITH"!eCKOfi CII

CTeMbl C OTpa)KaTeJibHOfi crroco6HOCTbIO KpIICTaJIJia, KOTOpbifi B Hefi HCII0Jib3YeTC.!l. 

AaTopbr 6Jiaro,n;apHbI JI. H. liaattoay 3a 3aMe"IaHIIH, BbICKa3aHHbre no co,n;ep)Ka

HHIO pa6oTbI. 
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PyKOIIllCh IIOCTJilllJia B ll3,UaTeJihCKllH OT,UeJI 

19 oKrn6p51 1999 ro.ua. 
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rhmra1os n.H., T10TIOHHnKos c.11. 
Bmurnne BOJIHOBO)].HOro 3cp<peKTa Ha rrpocpttnb lfHTeHCHBHOCTll 
rrpH 6p3ITOBCKOH )].Ii<ppaKl.llfOHHOH cpoKycHpOBKe 

P14-99-277 

Ha OCHOBaHlflf cpopManlf3Ma )].lfHaMifqecKOH TeopHH )].Ii!ppaKl.lllll Ha yrrpyro
lf30rHYTOM KpliCTanne rrpOBO)].llTC51 KOJIIfqecrneHHhlll pacqeT rrpocTpaHCTBeHHOro 
If crreKTpanbHOro pacrrpe.n:eneHlf51 lfHTCHClfBHOCTlf peHTreHOBCKOro lf3nyqeHH51 B 
cpopMHpyeMOM 3TlfM KpHCTannOM cpoKyce )].n51 qacTO peanmyeMoro Ha rrpaKTlfKe 
cnyqM 6onhllloro pa.n:Hyca mrn6a. Bwrnn51eTC51 pa1.n:eneHHe o6meu HHTeHCHBHO
CTH Ha )].Ii<ppaKl.llfOHHyIO ll .n:ecpopMal.llfOHHyIO qacTH, IIOCJIC)].H5151 lf3 KOTOpbIX 06-
ycnosneHa BOJIHOBO)].HhIM ::1cpcpeKTOM rrpH pacrrpocTpaHeHHH .n:Hcpparnpyromeu 
MO)].hl BHYTPlf KpHCTanna If )].n51 KOTopou .n:aeTC51 aHanlfTifqecKoe BblpIDKeHHe. Jlena
eTC51 3aKnroqeHHe O xapaKTepe BJilf51Hlf51 BhlqlfCJI51eMOH .n:ecpopMal.llfOHHOH rrorrpaB
Klf Ha 3HaqeHlf51 rrpocTpaHCTBCHHOH If crreKTpanbHOH )].lfCIIepcHH B cpoKyce, a TaK
)Ke o6cy)K)].aIOTC51 rrapaMeTpbl 38)].aqlf, IIpH KOTOpbIX 3TO BJilf51Hlfe CTaHOBlfTC51 
onpe.n:en51IOll.llfM. 

Pa6orn Bhmonttetta B na6oparnpHH cpmHKH qacTHll 0115111. 

ITpenpHHT 06-heUHHeHHOro HHCTHTyra l!JlepHhIX HCCJleUOBaHHii. Jly6Ha, 1999 

Gyngazov L.N., Tiutiunnikov S.I. P14-99-277 
The Waveguide Effect in the Bragg Diffraction Focusing 

On the basis of the formalism of dynamical theory of diffraction on elastically 
bent crystal the quantitative calculation of spatial and spectral intensity distribu
tions in the focus formed by the crystal is carried out for the case of a large bend
ing radius. The diffraction and deformation parts of the general intensity being se
lected, the last one which is given rise by waveguide effect of a diffraction mode 
in the crystal bulk is described analytically. The inferences are made concerning 
the rate of influence of deformation part obtained on the values of spatial and 
spectral dispersions in focus and the parameters of the problem which make this 
influence dramatic are discussed. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. . 
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