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Iloctynuna B pepakuuto 25 HoAGpa 2002 r.

C noMoIbio U3MepeHui peHTreHoBcKoro auddysnoro pacceanus (PIP) npoBeaeHo uccirenoBaHe KOppeis-
LMY MePOX0BATOCTEH COCEJHUX MeKCIOeBbIX I'paHuI (Kpocc-Koppenaanus mepoxoparocreit) B Ni/C mMHorocnoi-
HOM peHTTreHOBCKoM 3epkane (MP3), NpUroToBIeHHOM na3epHLIM HambLieHWeM. M 3MepeHWA WHTEHCUBHOCTHU
PJIP B6au3u nmepBoro Gp3rroBCKOro OTpax€eHWA GbLIN BHIOTHEHBLI B 3aBUCHMOCTH OT 3Hepruu GOTOHOB: YYTh
Hmke (8.325 k3B) u uyTh Beime (8.350 k3B) K-kpas doTomnoriomenus Hukead. JbdeKTUBHaA SKpaHUPOBKA
BHKJaJa HUKHUX cloeB B ceyeHue PJIP BcieacTBue CHIBLHOrO 3aTyXaHHA BOMHOBOIO IOJA IIPYU 3HEpruu GoTOHOB
Bbllle Kpad (OTOMOrIOMEeHUA TI03BOINAA, IPY MMOMOIIY TAaKUX CPABHUTEIbHBIX HM3MepeHMil, MOnydyUuTh HHOP-
MaluIo 0 XapaKkTepe KpPOCC-KOppelAllny IepoxoBaTocTeil mo ray6uHe obpasna. B uacTHocTH, MpU BHEPrUU
toTonoB 8.325 k3B (Bruaxn B ceuenne PP ot Bcero o6bema MP3) BenrnunHa xapaKkTepHO# 1aTepalibHOM AIUHBI
KOppeIALXY IepoX0BaTOCT! OKasanach paBHo# (.35 MKM, a npu sHepruu 8.350 k3B (BKaaj nmpenMymecTBEHHO
BEPXHUX CI0eB) OHa Boapacrana x0 0.4 MEM. JTH JaHHbIE ABIAIOTCA NPAMBIM NOATBEPHAEHNEM MeXaHN3Ma
Cria;xMBaHUA MeKCIONHBIX mepoxoBaTocTeil B mponecce pocta Ni/C MP3 B aHoMalbHO GONBLIIMX MPOCTPAHCT-
BEHHBIX MacmTabax BIIOTE 0 MUKpoHHOro. Oka3arock, UTO TONLKO NIepOXOBaThle KpyMHoMacmTaGHbIe fedek-
TBI ¢ pa3dMepamMu > 10 MKM JOCTATOYHO XOPOIIO BOCIPOM3BOAATCA OT ClOA K cioio. Bo3aMomHBIM 06bACHEHNEM
Ha6II0jaeMoro MBIEHHUA MOTYT GbITh IPOLECCHl BA3KOIO PACTEKAHUA U (MUIM) PENCIapeHUs MPU 0CazKACHUM
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BBICOKO3HEpPreTU4YeCKMX MOHOB MUIIEHW, YTO XapaKTepHO OJf Jla3epHOro MeToga NPUroToBJI€HUA MP3.

PACS: 61.10.Lx, 68.55.—a

B03MO#HOCTE Cria)iUBaHUA MEMCIOUHBIX IIEPOXO0-
BaTOCTell B MpoLecce pocTa MHOTOCIOUHBIX TOHKUX IJIe-
HOK, B YaCTHOCTH, MHOTOCJIIOMHOI'0 PEHTT€HOBCKOT'O 3ep-
wana (MP3) — xopomo usBectHoiii ¢art. Bonee To-
ro, ecnu Gbl Takoe CriakuBaHUe OBIIO HEBO3MOKHO,
CIIO3KHOCTH 3ajga4yu usrorosieHua MPJ3 c Gonee unm me-
Hee NpueMIeMbIMU AUGPAKIMOHHBIMY XapaKkTePUCTHURA-
MU cyllecTBeHHO Gbl Bo3pocia. CriiakuBaHue MeKCIoi-
HBIX HIepoxoBaTocTeit B MP3 MoskHO HabniogaTh npu
MarseTpoHHoM [1] u nasepHoM [2] HanblTeHUM, a Tak-
JKe TMPH TEPMHYECKOM HAaNbLIEHWUH, C UCIONb30BaHUEM
IOTONHUTENBHON HOHHON MONMpOBKH [3—6).

HauGonee nocnenoBaTenbHas ¢eHOMEHONOTMYECKaA
MoJlelb SBOMIOLMU TPaHUI] pasjella B MpoOIecce PoCTa
MP3 npeanosena B pa6ore [7], B KOTOpPO#l aMIIUTY-
Ia IEepoX0oBaTOCTEN m-i rpaHuIbl pasjelna B 06paTHOM
IPOCTPaHCTBE, fp,, BbIPaKaeTCA Yepe3 aMIUNIUTYLy Mpe-
IbIOyLielt rpaHuLbl pasiena, fp,—1, cleIylomuM obpa-
30M:

De-mail: s.v.mytnichenko@inp.nsk.su
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fm(8) = hin(8) + am(8) fm-1(5), (1)
rie a;,(s) — pennIMKauMoHHbIH GarTop MepoxoBaToCcTedl
C NPOCTPAHCTBEHHON 4acToOTOM § M hp,(s) — ammanTy-
Ia cOGCTBEHHON IIEPOX0BATOCTH M- TPaHMULBI, IPUYEM
coGCTBEHHbIE LIEPOXOBATOCTH DPA3HBIX CIOEB He Koppe-
NUPYIOT MemAY co60it, (hmhn) = Smn(h2,). flcHo, uTo
KOPOTKOBOIIHOBbIE LIEPOXOBATOCTH HONKHBI NOAaBIATh-
ca Gonee 3dpderTUBHO (an(s) — 0 mpm s — o0), B
TO BpeMf KaK LIEPOXOBAaTOCTH OYeHb GONbLIOrO pasmepa
IOIKHBI NIONHOCTHIO BOCIIPOU3BOAUTECA OT CIOA K CIOI0
(am(s) = 1 npu s — 0). Tarum oGpasom, pusnvecku
ompaBjaH BbIGOP PElIMKALMOHHOrO (aKTopa B BHIE

am(s) = exp (—M(s)), (2)

rae M(s) — HeroTopblil MHOrouieH, dopma U Ko3ahdu-
IUEHThl KOTOPOT'O ONpeJeNfloTCA BO3MOMKHBIMU (GU3H-
YECKMMM U XMMHYECKMMHU MpolieccaMi, MPOUCXOAALIN-
mu npu pocte MP3. B paGore [8] Gb110 yuTeHo, uTO B
nporecce “MArKoro” ocam/JgeHUA aTOM MOKET CMellaTh-
cfAl Ha HEKOTOpOe PacCTOfAHUE, BEINYNHA KOTOPOro Mo 1o-
pANKY coBnajaet c ero pasmepamu. B paGorax [7,9,10]
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BTOT MOAX0J OblI MaTeMaTHYeCKM PasBUT U MONYdeHO
cliegyioliee BbIPaKEHUe NI Gy, (8):

am (3) = €xp (_Vdmsz)a (3)

rae d,, — TONIKHA CIOA AIA M-i rpaHulbl U vV — AIUHA
mnddysuu. XapaxkTepHblii [Uana3oH BeIWYUH U HaXo-
nutca B npegerax 1073 — 1um. Tarkum o6pasom, co-
rnacHo 3TuM paGoTam, CriauBaHUe IIepOoX0BaToCTel
JOJHO MPOUCXOJUTh B KOPOTKOBONHOBOU oGmacTtu. B
pabote [11] B M (s) Gbiny noGaBlieHb! YiIeHbI, IPONOPLUO-
HameHble s u s*. Kak u B mpeaplaymux pa6oTax, cria-
JKMBaHMe, COrJIacHO 3Toil paGoTe, NOMMHO NMPOUCXOJUTH
B KOPOTKOBOJIHOBOI 06/aCcTH COEKTpa 1EepoXoBaToCTel,
3a HCKIIOYEHWEM CriIaKMBaHUf, CBA3aHHOIO C YJIEHOM
~ 8, KOTOPBIil, BIPOYEM, ONKMCHIBAET BA3KOE pacTeKaHUe
[pU MONUPOBKE MOHAMMU C BhICOKOM KMHETUYECKON 3Hep-
rueit (200-13003B). B paGorax [12,13] ¢ nomousio xo-
6aBnenus rouctautsl (~ s°) B M (s) yureHo, uTo axcop-
6uUpoBaHHbIE aTOMbl MOTYT MepeMellaThCA M0 MOBepX-
HOCTH HA O4YeHb GONbIINE PACCTOAHUA, YTO NPUBOAUT K
pPaBHOMEPHOMY CriasMNBaHUIO BO BCeil 06MacTH CHOeKT-
pa. Cornacuo 3TuM pa6oTaM, peniuKalNoOHHbIN (aKkTop
He CTpeMUTCA K efuHune npu s — 0.

Bonpoc 0 KOppeKTHOCTH TeX WU UHLIX QUINUECKUX
Mojeneil nuA onucaHufA 3dderTa CriaKUBaHUA LIEPO-
xoBaTocTeit B mponecce pocta MP3 mosmer GbIThb pe-
meH, eclid GyAYT BBINONHEHBI SKCIEPUMEHTHI, MO3BO-
NAIONINEe HEMOCPEACTBEHHO U3MEPATh PEMUKAINOHHYIO
¢yuruuio a(s). Hecmorpa Ha To, YTO BO3MOMKHOCTHU
MeTOfa PeHTreHoBcKoro aud@ysuoro pacceanus (PIP)
B HCCIIEI0BaHUM KPOCC-KOPPENANNY HIEPOXOBATOCTH 4e-
pe3 MojJienupoBaHue YTIOBbIX paclpefiefeHnil UHTEeHCUB-
HOCTH IIMPOKO MOCTYNUPYIOTCA B JUTEpaType, pealb-
HafAd BO3MOM{HOCTb BBIYMCIEHUA (QyHEOMM a(s), UcXo-
na u3 paHHeix PJIP, Becbma npobiaeMaTuuHa, mo Kpaii-
Heil Mepe, B cliy4yae UCHOJNb30BaHUA O0GBIYHBIX DKCHEPU-
MEHTaNbHBIX cXeM. BoaHMEKaOLe TPYIHOCTU CBA3AHKI
C TEM, YTO KOTepEeHTHOe BOCIPOM3BeJEeHME IIEPOXOBa-
ThIX TPAHUI| OT ClIOA K CIOIO0 MPUBOJUT K PE30HAHCHO-
My ycunenuio PJIP, moposaana Tak HazbIBaeMylo “KBa3u-
Gparroeeryio nonocy” [7,14—17] npu BbINOMHEHUM MO-
nudunupoBanHoro ycinosua Bynsda—Bparra

A = A(sinfy + sinf;) = 2A sinfp,

rie A — JIMHA BONHKI PEHTTeHOBCKOro (oToHa, A — nepu-
ox MTII, g n 6; — BXOOHO! M BBIXOAHOM YIJbI OTHOCH-
TeNbHO JaTepalbHbIX INIOCKOCTeM, COOTBETCTBEHHO, O —
yroa Bparra. Takum o6pasom, Briag B ceuenue PIP ot
KOppeNUpOBaHHbIX OT CJIOA K CJIOIO IIEPOXOBATOCTEH Mpo-
nopuuoHanen N2 (N — uucno 6ucnoes B MP3), a Braag
OT HeKoppenupoBaHHbIX nponopuuonanen N. Kar cnen-

CTBUe, HapyIIEHUA MONTHON KpPOCC-KOPpPeNAlUU MIEepOXo-
BaTOCTU OKAa3bIBAIOT JOCTATOYHO ciiaboe BINAHNE Ha WH-
TEHCUBHOCTHL Au(y3HOro pacceaHus.

HKak npuMep noneITKY NPeoioNieHUA BhILIEy KasaHHO
TPYZAHOCTH MOMKHO yKa3aTh Ha pa6otsl [18,19], rae PIP
HCCleoBaloch BOIKU3K KUCCUroBcKUX OueHuit. Tak Kar
MaKcUMalbHafA pasHUlla B MOBeJEHHU CpaHUI] pasnena
JocTuraetca Memay noBepxHocTbio MP3 u rpanunei
pasnena MP3 — momnostka, Takoit moaxox obecreyuBa-
eT yBelnuyeHue UyBCTBUTeNbHOCTH MeTona PIIP k Ha-
pYIIEHNAM MOJHOI KpOCC-KOPPEeNALUU LIepOXOBaTOCTHU.
OtgpaBas monHOe TaKOMY NOAXOXLY, HEOOXOZMMO OTMe-
TUTh, YTO M TOBEPXHOCTh M rpaHuIla pasgera MP3 —
NOAJNOKKa UMEIOT YHUKANbHBII XapakTep, UX NoBeJeHUe
MOKET CYIEeCTBEHHbIM 00pa3oM OTJINYATLCA OT IOBEJe-
HUA BHYTPEeHHUX rpaHul pasgena. Eme ogna Bo3mom-
HOCTbh NONYYUTH Gojlee Haje;KHbIE NAaHHBIE O XapaKTe-
pe Kpocc-KOppeNndlny LIepoXoBaTOCTU — HcCleloBaHue
MP3 ¢ manbIM KOJIMYECTBOM CIOEB, e ycuileHue nud-
(¢y3HOro paccefiHUA 3a CUET KOI€PEHTHOTO BOCIPOU3BE-
IeHus rpanun pasnena Hesenuxo [20]. EcrecTBenno, npu
5TOM PE3KO OrpaHHMYKBaeTCA KIacc BO3MOMHBIX A HC-
cleoBaHNA 00HLEKTOB.

B nacTosmeit paGoTe MBI KUCHONBL30Bald elle OJHY
Moauduranuio meroga PIIP, no3BonAmoomylo, no Haiie-
MY MHEHMIO, CYLUIECTBEHHO yBEIUYUTH BO3MOMHOCTHU B
HCCIIeIOBaHUM MOBEJEHNA KPOCC-KOPPENANNY HIepOX0oBa-
TocTu rpauun pasgena B MP3. Ilpemnaraemeblii MeTon
OCHOBaH Ha CPaBHUTENbHOM H3MepPEeHUN WHTEHCHBHOC-
T qud¢y3HOro paccefAHUA NPU 3Hepruax GOTOHOB Uy Th
HUME U YYyTh BhIIe KpaA (OTOMOrJONLIEHUA aTOMOB,
BxoaAmux B coctaB MP3. Eciu B nepBoMm ciydyae am-
nIUTY b1 AudGy3HOr0 pacceAHUA OT MEPOXOBATHIX I'pa-
HUI pa3jiena NpuGIU3UTENLHO OJMHAKOBEI 110 BCEMY 06b-
emy MP3, Bo BTopoMm ciiyyae HUMHUE T'PaHULIBI pasje-
na 3¢ PEeKTUBHO PKPAHUPYIOTCA 3a CUET CUIBHOrO GoTo-
nornowmenusn (puc.l). W3mepenus oTHocuTenbHOI pas-
HOCTH B UHTeHcuBHocTAX PJIP nna mepBoro m BTOpOro
clly4aeB MO3BONAIOT 3HAUYUTENLHO YBENUUUTh YyBCTBH-
TENBHOCTE YKCIIEPUMEHTA K HapyLIEHUAM MOJHOMH Kpocc-
KoppenAanuu mepoxoatocteil. Ilpuuem, BrImonHAA Ta-
KUe U3MePeHNA B 3aBUCUMOCTH OT NIPOEKIUY NepefaHHo-
ro UMIyJlbca B JlaTepalbHOM HanpaBlIeHUM, MOMHO HC-
clle[oBaTh MOBEJIEHNE KPOCC-KOPPENANNH B 3aBICHMOCTHU
OT NaTepalbHbIX NPOCTPAHCTBEHHBLIX PasMepoB IIEPOX0-
BaToOCTeil.

Hccnepyemoe B HacTosmeit pa6ore Ni/C MP3 Gbiio
IPUrOTOBIEHO € [OMOLIBIO Na3epHOro HanbleHus [2, 21]
Ha KBapleBYyIO MOJJI0MKY C BBICOKON CTeNEeHbIO MOJU-
poBkM HaHo-anMmasamu [22]. IIpenBapuTenbHoe uccle-
JOBaHNMe TNOMANOMKM METOIOM PEHTTEHOBCKOIl pediek-
tomerpuu (A = 0.154 HM) [ano BeIMuyuHy AUCTIEPCUU
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Scattering amplitude
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Puc.1. CpaBHeHue mHTeHcUBHOcTH quddy3Horo pac-
ceauua or Ni/C MP3 mpu sHeprum (OTOHOB HO
(8-325 k3B) u mocue (8.350 k3B) K -kpas noriomeHns
aTOMOB HUKeJIA: BO BTOPOM Clyuyae BKJIaJ B aMILIUTY-
ny nuddy3Horo pacceAHWA OT IMEPOXOBaThIX Jedek-
TOB HUKHUX CJI0eB 3aMEeTHO HU:e 3a cueT 3 PerTUuB-
HOIl BKPAaHUPOBKU B YCIOBUAX #eCcTKOro ¢oTomorio-
MeHNA

mepoxoBaTocT ~ 0.5—0.6 aM. OnTuueckne napamer-
pe1 MP3 Gy monyyeHsI ¢ MOMOIIbIO MOAENPOBAaHUA B
AMHAMUYECKOM Npubnu:eHnu [23] ZaHHBIX PEHTTEHOB-
cKoit pedinekTomerpun: nepuoa —A & 5.2 HM; oTHOmIE-
HUE TOJNIIVMHLI HUKENEBBIX clloeB K mepuony — 3 ~ 0.4;
IVIOTHOCTb HUKENEBBIX U YTIEPOIHBIX CJIOEB, COOTBET-
cTBeHHO, — pNi & 8.2r/cm®) pc ~ 2.3r/cm3; mucnep-
cua mepoxoBatoctu — o ~ 0.4—0.5um. Cnegyet 06-
paTUTh BHUMaHHEe HAa TOT (PaKT, YTO NUCIEpPCUA LIEpO-
xoBatoctTu MPJ3 okasanach MeHbIe, YeM Y HKCXOXHOI
nognoxkn> . Bolee Toro, Haly npomLIbe UCCIEOBAHMA
noxasanu [21,24,25], uTo npuBeieHHasA BelMYMHA J¥C-
nepcun umepoxoBatocT MP3 oTpamaeT Kak UCTUHHYIO
IIepOX0BaTOCTh, TaK U MPUCYTCTBHE 3aMEMIaHHBIX CJIO-
eB. OneHKa UCTUHHOH IMIEPOXOBATOCTH JaBalia BEIUYUHY
~ 0.1-0.2 um [26].

JudparyuoHHble DKCIEPUMEHThI ObLIN BbINOJIHEHBI
Ha TpexXKpUCTalIbHOM audpakToMerpe®) ¢ ucnonb3oBa-

2) M3 Hamero oneITa U3COTOBIEHHS Ni/C MP3 c nomomsio na-
3epHOro HanblIeHHA MOKHO NPHUBECTH HHTepecHBIdl dakT. XoTA
Jucnepcua IepoXoBaTOCTU HCXOMHBIX TOJJIO0MEK, COrJIacHO AaH-
HBIM PEHTreHOBCKOIl pedileKTOMeTPHH, MOeT MEHATLCA B MHUPO-
KHX IIpefiellaX, ONTHYeCKoe KayecTBO u3roroBieHHsix Ni/C MP3
OKa3bIBaeTCA NPUGIN3NTENbHO OJUHAKOBEIM. JTOT (aKT HarlAgHO
CBHAETENbCTBYET B N0JIb3y CHIbHOIO CriaKMBaHUA II€POX0BAaTOC-
Teil B pouiecce HalbLIEHHUA.

3)MosHO OTMeTHTh, 4YTO NPH H3MepeHHAX Bbime K-Kpas
MOrJIONeHUA HUKeJIA WCIOoJIb30BaHMe BTOPUUYHOrO0 KpHCTallla-
KOJNIMMAaTopa NM03BOJNUI0 U36ekaTh UCKarKeHUA DKCIepUMEHTalb-
HBIX JaHHBIX 3a cueT B030y:AeHUA (DIyopecLieHTHOro U3Jy4YeHHUd.
Tak, s3KcniepuMeHTalbHO H3MepeHHasa BelMUrHa (iyopeclieHTHOro
¢oHa orasanach ~ 10—20T'n, B To BpemMA KaK NOJE3HBIH CHrHal
COCTaBIAI BeIMYNHY He MeHee HecKoabKUX KI'L.
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HUEM CUHXPOTPOHHOro uanydenusa Haxwonutenda BIIIII-3
[27]. M3mepenua unTeHcuBHocTH PJIP Gblmu BhINOM-
HeHBI Ha AByX 3Hepruax ¢otonoB (Ey = 8.325u3B u
E; = 8.350 P{SB) C UCIMONL30BaHUEM I[ONEPEeYHOro CKa-
HUPOBaHUfA (w-CKAaHUPOBAHNA) Yepe3 OCHOBHOE GP3rroB-
CKOe OTpajKeHue.

JKCNEPUMEHTANBHO TNONyYeHHbIe w-NPOGUIN UMETH
pasHyIo yIJIOBYIO LIMPUHY, YTO COOTBETCTBYET PasHbIM
BeIMYMHAM XapaKTepHBIX JaTepalbHbIX JIUH KOppeJf-
nuu: ~ 0.35MEM npu sHepruu ¢otoHoB 8.325K3B u
~ 0.40 MM npu sHeprum 8.350K3B. YuuThiBas, yTo B
nepBOoM clyvyae BHIaA B aud¢ysHoe pacceaHue obec-
NeyrBaloOT IIePOXOBAaTOCTH IpaHMIl pasfena Bcero o0b-
ema MP3, a Bo BTopoMm paGoTaioT NMpeuMyIlecTBEeHHO
rpaHMIbl pa3fela BEPXHUX CJIOEB, IOJNyYeHHbIE BEIU-
YUHBI CBUAETEILCTBYIOT O CriaiMBaHUU IIepOX0BaTOC-
Teit B obpasue. Ha puc.2 npexcraBieHbl Nony4YeHHbIE

1.0

0 1 1 1 1 1 1 1
—0.4 -0.2 0 0.2 0.4

o (deg)

Puc.2. DxcnepuMeHTanbHble JaHHbIe (KPYKKHU) U Te-
opeTHYecKUe pacyeThl B GOPHOBCKOM NPUOINHEHUU
MeToJla MCKaeHHBIX BOMH IJA cIydYas IOITHOM Kpocc-
KOppelfiliuy mepoxoBaTocTedl (WTpUXoBafd IMHUA) U
Cria;KMBaHVA EepoXoBaTocTel (CIIOmHan IMHUA)

SKCIepUMeHTaNbHble AaHHble (KPY:KM) B BUJE Beld-
YUH OTHOIIEHUA (Il/Io)l/2 (Io n I; — uHTEHCUBHOCTH
1u(y3HOro pacceAHUA MPU COOTBETCTBYIOMUX DHEPTHU-
AX (OTOHOB) B 3aBUCUMOCTH OT yrla aCHMMETDPHUU IH-
¢pasuun, w = @y — 0;, NpAMO MPONOPLHUOHATLHOTO Tie-
peJaHHOMY B JaTepalbHOM HalpaBleHUM MMIYJILCY (g
(g: =~ kfpw). Ha pucyHnre xopomo BUIHO, YTO 3KCIe-
pUMeHTalbHble JaHHble 3aMeTHO OTKJIOHAIOTCA OT Te-
OpeTHYecKoll KpUBOii (LITPUXOBasA NUHHUA), PACCUMTAH-
HOIf B paMKax GOPHOBCKOTrO NpUOIMEHMA MeTOoAa HC-
KasKeHHBIX BOIH [17], mpu ToM mpeAmnonaraeTcsa MoilHas
KpOCC-KOPPeNANUIO IepoxoBaTocTeli. 3HAK OTKIOHEHUA
COOTBETCTBYeT YMeHbIIEHHIO aMILIUTY[ LIepoXoBaToc-
Teit B npouiecce pocta MP3, a BelMunHa OTKJIOHEHUA TeM
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cunbHee, yeM GolbIle BeIMYMHA NMEPEJaHHOTO MOMEHTa
UMIyJbCa.

YuuTeIBag, YTO OXBaThIBaeMblil B HallMX H3Mepe-
HUAX AManas3oH JTaTepalbHbIX pPa3MepoB LIEPOXOBATHIX
Te(eKToB HaXoAUTCA B HeGONBIIMX IpejeNax OT HoJeil
MHKDOHa 10 HECKOIbKUX JECATKOB MUKPOH, pa3sHHUIa B
BeJIMYMHAX XapaKTePHBIX JJIUH KOPPeNAlUN CBUIETENb-
CTBYeT O CTlIa;KMBaHUU B TaKUX GOJBUINX MPOCTPAHCT-
BEeHHBIX MaciTabax, Kak MUKPOHHBIN. TO XOpOILIO BUJ-
HO Ha pHC.2, I'le CIUIOMIHONW KPUBOI NpeAcTaBIeHbI MO-
JellbHble pPacyeThl, B KOTOPBIX (OPMaIbHO UCNONb3YEeTCHA
BbIpajkenve (3) AIf PelIMKAlMOHHOTO (aKTopa U mpe-
HeGperaercd COGCTBEHHOM MEPOXOBATOCTEIO Ay, (8). He-
CMOTpA Ha BUAMMOE XOpOIIee corjiacue, NoqyveHHasa Be-
IM4nHa napametpa v ~ (.5 MKM Ha Tpu mopsjka Ipe-
BhIIIAET OUAaeMylo B paborax [7—10] Bennuuny. B
TO e BpeMf, XOTAl B TeopeTHyecKux paborax [12,13]
npeJcKa3bIBaeTCA CriaiMBaHNUe B 0O4YeHb OONBIINX NPO-
CTpPaHCTBEHHBIX MaciTabax, Takoe CriaiuBaHue TOJHK-
HO GbITb PaBHOMEDPHBIM II0 BCEMY CIEKTPY IIEPOXOBa-
TOCTHU, YTO TOi€ NPOTHBOPEUYHUT HallleMy 3KCIepUMeH-
Ty. [leficTBUTENbHO, BelMYNHAa OTHOIIEHUA WHTEHCHUB-
Hocteit PIIP npu pa3Heix sHepruax oToHOB B HENocpes-
CTBEHHOH OG1M3M OT 3epHKalbHOr0 GPArroBCKOro OTpae-
HUAl COOTBETCTBYET MOITHOM BOCIPOM3BOAMMOCTH OT CIIOA
K CJIOIO LIepOX0BaThIX KpynHoMacmTabHBIX dedeKToB c
pazmepamu > 10 MEM.

Kar yme ynomunanocs Bbiue, B pa6ote [11] Gbin pac-
CMOTpPEeH MEXaHW3M CriauBaHUA IIepOXOBaTOCTeH 3a
cYeT BA3KOr0 pacTeKaHUA NPU NOIUPOBKE HOHAMHU C BbI-
COKOIl KMHEeTHYecKoil sHeprueii. Brino nokasaHo, 4To
TaKoif mporecc NPUBOAUT K CriaMBaHUIO B JOCTaTOYHO
60JbIIMX NPOCTPAHCTBEHHBIX MacimTabax. XoTA KuHe-
THYecKad DHEPruf 0CaJaeMbIX aTOMOB IIpH Ja3epPHOM
HanblIeHUN 3aMeTHO HU e DHepPruy HOHOB NPU NOJUPOB-
Ke, aHaJIOTMYHBIN Npoliecc BA3KOIO PacTeKaHUA BCE e
MoseT uMeThb MecTo. Eme oguuM BapuaHToM o6BACHe-
HUfA CriaiuBaHuA LIepoXoBaTocTeif B MMKPOHHOM IIpO-
CTPaHCTBEHHOM MaciiTabe MOT'yT CIy#UTh BO3MOKHbIE
IpoLecchl percrnapeHus NPHU OCa)kJeHNM aTOMOB MHUIIe-
Hu. “PasGpeisruBanue” aTomoB mo noBepxHocTu MP3
MOJKeT NPUBECTH, C OJHOM CTOPOHBI, K 3aleYWBaHUIO
“nonuu”, a ¢ gpyroi, K apperTUBHOMY pa3paBHUBAHUIO
“xonmoB” Ha moBepxHocTtu MP3.

Peziomupys, oTMETHM, YTO NPEIOMEHHBIH B HACTO-
fAileil paboTe CTPYKTYPHBIN MeTO] HccleI0BaHUA Kpocc-
KoppenAnuu mepoxosaTocteit B MP3 no3Bonui Ham Ha-
6Ji0aTh CriaskuBaHKMe IIEPOXOBAaTOCTENd B aHOMAalbHO
60JIb1I0M, MUKPOHHOM NPOCTPaHCTBEHHOM MacluTabe.
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