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Kaxk n3BectHo, 61aropoiHbIil onai aBisieTcs fpa-
FOLEHHOW Pa3HOBUAHOCTHIO OOLIMPHOTO CEMENCTBA
aMOp(HBIX U c1a60 PaCKPUCTAIIU30BAHHBIX MUHE-
panoB BopHOro kpemHezema. OH oOJajaeT xapak-
TEPHON UI'POY IBETA B PA3JIMYHBIX YACTSIX BUJUMOU
00JIaCTH CIeKTpa, NONYy4YHNBIIEH Ha3BaHUE ‘‘Oralec-
ueHuust’. Ha mpuMepe 3K30reHHBIX OJaropofHbIX
OIIAJIOB YCTAHOBIIEHO, YTO ONAJIECHECHINS BOZHUKAET
B pe3yiabTaTe AU paKkiyy CBeTa Ha MPOCTPAHCTBEH-
HOH pemieTke, 00pa30BaHHON YacTHI[aMH KPEMHE3e-
Ma mapooOpa3Hoil (pOopMbl. DTU YACTULBI OJHOPOJI-
HBI IO pa3Mepy, YIOPSAAOUEHBI 110 3aKOHY I'PaHEelleH-
TPUPOBAHHON KyOMYECKOW YHNAaKOBKH M CO3JAIOT
CBOEOOpa3HYyIO, XOPOIIIO y3HABAEMYIO HAHOCTPYKTY-
py 6naropoasoro omana [1, 2].

HecmoTps Ha TO 9TO 0KOJ10 95% 00 BEMa Hi1aropof-
HOTO onaia Ao0bIBaeTcsl U3 APEBHUX KOP BbIBETPHBA-
HEST (3K30T€HHBIE MECTOPOXKJIEHMST), BO MHOTHX paiio-
Hax MHpa WM3BECTHBI U THAPOTEpMalbHbIC (SHAOTEH-
HBIE) €r0 MECTOPOK/IEHHS, CBSI3aHHbIE C BYJIKAHUTAMU.
OHH He UMEIOT OOINBIIOro MPaKTUIEeCKOro 3HAYCHUs,
HO BBI3BIBAIOT MHTEPEC B FTEHETHYECKOM OTHOIICHHHN.
OnHako rugpoTepMalibHbIe ONajibl UCCIEAOBaHbI SIBHO
HEJOCTaTOYHO, a PSJl MX OCOOEHHOCTE! HE M3y4eH /10
cux op. B yacTHOCTH, 3TO OTHOCHTCS K HAHOCTPYKTY-
pe W HCTUHHBIM NapaMeTpaM cpefibl 0Opa30BaHUs
HEKOTOPBIX Pa3HOBHIHOCTE 6JIarOPOHBIX OIAJIOB.

B 80-x ropmax mpomnuioro cTrojeTHsi Ha CeBepe
IIpuMophsl B U3MEHEHHBIX NTO3JHEMENIOBBIX aHME3U-
TaX CEBEPSHCKON CBUTHI ObIJIO OOHAPY>KEHO IPOsB-
JeHue 6J1aropogHOro onajia, MoJyJyuBlIee Ha3BaHNe
Papy:xnoe (puc. 1). Hamu Obun IpOBEIEHBI UCCIENO-
BaHusi HaHOYPoBHEBOI (107°—~10~° M) cTpyKTYpBI GIIaro-
POIHOrO Omaja 3TOr0 MECTOPOXK/EHMSI HA aTOMHO-CH-
JIOBOM CKaHMPYIOIIEM MHKpocKone ‘“Solver” ¢pupmbl
NT-MDT (r. 3eneHorpan). [Tpn u3ydenun o6mieii Ha-
HOCTPYKTYPbI HCIOJIB30BAIUCH KAaHTEINBEPHI MAPKH
NSGO1 ¢ paguycom 3akpyraenus octpust 10 HM u pe-
30HaHCcHOM yacTtoton 190-325 xI'u, a gist ucciiegosa-

JlaabHe80CMOU1HbLIL 2€0102UHECKULL UHCUNYM
JlanvHesocmouno20 0moeneHus
Poccutickoii Akademuu nayk, Baaousocmox

HUS ieTajieil CTPOEHNsI HAHOUHJUBUIOB — KaHTENH-
Bepbl Mapku NSG10_DLC c paguycom 3aKpyriieHust
octpusi 1-3 HM u pe3oHaHCHOH yacrotoir 115-
190 xI'y. KanuOposky npubopa U oTpabOTKy Me-
TOAUKHN CHEMKH NPOBOAMIN HA MaTpPULE CUHTETH-
yeckoro omaia. s cpaBHEHHS HCHOJIb30BaHBI
00pas1pl IPUPOJHOrO aBCTPAIHUICKOTO O6Iaropoj-
HOro omajna. Kpome Toro, OblIM HIPOBEAEHBI
CTPYKTYpHBIE HCCIIEJOBAHMS Ha PEHTTEHOBCKUX JIH-
¢pakromerpax [IPOH-3 u D8 DISCOVER (MoHO-
xpomaTtusupoBaHHoe CuK,-u3iydeHue).

HccnenoBanich Kak CBEXKWE, HE NMOABEPraBIIMECs
HUKAKOW NPEABApUTEIBLHON 0OpaOOTKE CKOJIbI, TaK U
MOJIMPOBAHHbIE TOBEPXHOCTH, NPEBAPUTEIBLHO TPO-
TpaBJICHHbIE Pa30aBICHHON IJIABUKOBOW KHUCIOTOI.
B BBIOOpKE MPHUCYTCTBOBAJIM Pa3HbIE IO CBOMM BHEII-
HUM MPU3HAaKaM OJ1aropofHble onajbl: 6enbie dapdo-
POBHJIHBIE, KENTBIE, CBETIO-KOPHYHEBBIE, IIPOCBEYN-
Baromme u fp. OnanecueHnusi B o6pa3nax Habofa-
Jack B KPAaCHO-OPAaHXKEBBIX WU 3€JIEHO-TONYObIX
TOHAX.

CrpykTypa OJaropofHOro omajia MeCTOPOXKie-
HUsT PajiyskHOE COBEpIIeHHO He MOXOXa HHU Ha MarT-
PHILy CHHTETHYECKOTO, HU Ha CTPYKTYPY NPUPOITHOTO
aBCTpaNIMICKOrO OJaropofHbIXx omnaigoB. Mopdodo-
TUsl ¥ CTPOCHUE YACTHUI], CIIATAIOIINX UPU3HPYIOIIHE
omnasbl MecTOpoxXeHus PajyskHoe, pa3HOOOpa3HBbI.
Bcerpeuenbl HaHOYACTHUIBI CHEPUUECKON, AUCKOBH-
HOH, KOHycoOOpa3HOi (puc. 2) M NPSIMOYTOJIbHON
¢opm. Ux paszmep Bapsupyetcs oT 40 go 500 um. It
YaCTHUILbI MOTYT OBITH JINHEITHO OPMEHTHPOBAHbI, HO
yale BCero pacnojioXeHbl XaoTH4yHo. He ypamock
OOHapYyKUTh TOW CTPYKTYPHPOBAHHOCTH, KOTOpas
TaK XapakTepHa sl CHHTETUYECKOTO WM aBCTpa-
JUICKOr0 HATYpalbHOTO OMaJoB, XOTS BO BCEX HC-
CIIeOBaHHBIX 00pa3lax MPUCYTCTBOBAJA XapaKTep-
Has 7151 6J1arOpPOAHBIX ONAJIOB UPU3ALKSI.

JleTanbHble HCCIEOBAHNS TIOKA3aJIH, YTO KPYITHbIE
cpepuyeckre n KOHycooOpa3Hble YacTHIIbI COCTOSIT U3
Oosnee MeJIKKX MO0y KpeMHe3eMa (puc. 26). Pa3zmep
3TUX TEPBUYHBIX YACTHUI[ BapbUpyeTcsl B Npefesax
12—-60 am. OHE MOTYT OBITH KaK C(PepUIECKUMH, TaK
U YIUIOUICHHBIMHA, TUCKOBUAHBIMA WM CEKTOPHUANb-
HBIMH, KOHYCOBUJHBbIMU. UeM KpymHee NepBHYHAS
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Puc. 1. Mecrononoxkenne MecTopokueHns PagyskHoe.
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Puc. 2. HanoctpykTypa 6esoro ¢pap¢popoBHAHOTO 06JaropofHOro onana MecTOpoxKaeHus: PagyskHoe. a — oOIIMi BUA, MJIO0-
manb pparmenTa 4.2 X 4.4 MM, pazmep o6y no yamHeHnio ot 180 1o 500 HM; 4eTKO BbIpasKeHa JInHEHAsI OpUEeHTUPOBKa
Pa3HOBENNKHUX YIUIOIIEHHBIX HAHONHANBUAOB. 0 — IeTaJI CTPOSHNST HAHOMHANBIAOB, ITomas (pparmenTa 0.8 X 0.8 MxMm; pas-
Mep OOJIBIINX HAHOMHUBHU/OB IO yAIMHEHNIO oKomno 500 HM, yacTul ux cnararomux 40—-60 Hm.
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Puc. 3. PeHTreHOrpaMMbl ONaNoB pa3HbIX CTPYKTYPHBIX
THNOB: / — GaropofHblil onman A-tuna (ABcTpanus); 2 —
6maropopnslii onan K-tumna mecroposxpenus PapyxxHoe;
3 — onan KT-tuna (okameHesuiee gepeBo, [Ipumopse).

HaHOYACTHULA, TeM OoJIblle ee (popMa OTIMYAETCS OT
cepnl.

Kaxk npasuio, cepudeckne HAHOMHAUBUBI TEC-
HO CHASHBI IPYT C APYTOM MeK3epHOBBIM aMOP(HBIM
KpeMHe3eMoM. OHM 00pa3yloT IPyMIbl U3 ABYX-TPeX
u 60Jiee CPOCIIUXCS APYT C APYTOM YacTHll, pa30pBaTh
KOTOpbIe 6€3 HApYIIIEHNS [eIIOCTHOCTH MPAKTHIECKA
HEBO3MOXHO. Korfa 3To mpoucxoauT B pe3yibTaTe
XMUMHUYECKOTO TPAaBJICHUS, TOBEPXHOCTh chpep HUKO-
rIa He ObIBaeT rnagkoi. Ha Hell Bcerma MMeroTcs BO-
JIOCOBUJIHbIE, WTONIbYATHIE MWW OYTPUCThIE OCTATKH
HE0pacTBOPUBIIErOcs MaTepuaa.

ITopasnsitoliee OONBIIMHCTBO HAHOYACTHI] B Oja-
FOPOAHBIX ONajax MeCTOpOXKAeHUs PagyskHoe nMme-
0T pa3Mepsl B uHTepBane 40—70 HM, 4TO 3HAUUTEb-
HO MEHBbIIE, YeM B 3K30reHHbIX onanax. CoefuHen-
HbI€ MEK3E€PHOBBIM KPEMHE3EMOM B CJIOM TOJIIMHON
okouno 100 HM, 0HM 006pa3yIOT NAKEThI MOLUTHOCTBIO OT
HECKOJIbKUX COTeH HaHOMeTpoB 1o 10 MkM. I'panunisl
MaKETOB aHAJIOTWYHbI IUIOCKOCTSIM CIIAHOCTH — IO
HUM IPOXOAST INIOCKOCTH CKOJIa IPU pa3pyLIECHUH
MuHepasa. IIoBepXHOCTH TaKeTOB JOCTaTOYHO TJaj-
KHe€ Jjaxe Ha HAHOMETPOBOM YPOBHE M MOI'YT CIIyKHUTh
IJIOCKOCTSIMHA OTPaskeHUs JIydeil BUAUMOTO CBETA.

JOKIIAIBI AKAJEMWH HAYK

PeHTreHOCTpYKTYpHBbIl aHadu3 OHAalOB MECTO-
poxpeHust Pajy>kHoe mokasaj, 4TO OHH CJIOXKEHBI
o-kpucrobanutoM. Ha pentreHorpammax (puc. 3)
IPHUCYTCTBYET OONBIION HAOOP TOJBKO €ro JIHHUM,
TOIa KaK JIMHUU APYTUX MUHEPAIOB OTCYTCTBYIOT.
CreneHb KPUCTAJIJINIHOCTHU B pa3HbIX OllaJlaX HEOJU-
HAKOBa — B OJHHUX HapsAy C O-KPUCTOOAIUTOM IIpU-
CYTCTBYET JJOBOJILHO OOJIBIIOE KOJIMYECTBO aMopd-
HOT'O KPEMHE3EMA, B APYITUX €0 NPAaKTUYECKN HET.

Ha ocHoBaHMU CTPYKTYPHBIX OCOOEHHOCTE yCTa-
HOBJIEHO, 4YTO OOJBIIMHCTBO OJarOpOAHBIX ONAJOB
MHpa OoTHOcUTCA K rpynne A no [3] unu I rpynne no
[4]. OHE cocTOAT U3 OMHOPONHBIX IO pa3MepPy YacTHI]
KpeMHe3eMa 1apooOpa3Hoi (POPMBI C IUaMETPOM OT
150 po 450 uM, yIOpsSIAOYEHHBIX IO 3aKOHY I'PAHEILICH-
TPUPOBAHHOU KyOmyecKoil ynakoBku. ITpocTpancTso
MEX/y HUMH 3aI0JHEHO aMOP(QHBIM r'ejieM KpeMHe-
3ema. Ha peHTreHorpaMmax Takue omnajbl JaOT IIH-
POKMI Pa3MbITbIl MaKCHMyM B paiiOHE TJIaBHOTO
aKcTpeMyMa o-kpucrobamuta (4.1 A), kakoBod u
OBbLI MONYYEeH HAMU JJIsl CHHTETUYECKOIO U aBCTpa-
JTUACKOrO MPUPOTHOro onajoB (cM. puc. 3). OgHako
APYTUX JWHUI O-KpucTobanuTa (UM APYrux MUHe-
PajoB) HA HUX HET.

Hpusupyromue onanbl MecTOpoKaeHus: Pagysk-
HOE OTHOCSTCS K JIPYrOMY CTPYKTYPHOMY THIy —
K-onanam no knaccupukanuu [3] wim I Tuny nmo
[4]. OHu cioXeHbl OKTa3APUIECKUMU HAHOKPUCTAJI-
namu O-Kpucrobanmura. CunTaeTcs, 9TO MMEHHO Ta-
KUe ONajbl aCCOIMUPYIOT C IABOBBIMU NOTOKaMH [2].

XOpoI1I0 U3BECTHO, UTO B 00'beMe CTPYKTypa Ona-
FOPOJHOrO Olajla COCTOUT U3 CTPYKTYPUPOBAHHBIX U
OecCTpYKTYpHBIX 0J0KOB. VIMEHHO UX YyepefoBaHuE,
pa3sMep U COOTHOIIEHUsl CO3[al0T Pa3HOOOpa3HbIH
PHUCYHOK OjaropopgHoro onania. B Hamem cinyvae 6710-
KU O-KpUCTOOAINTA MOTYT BBIIOIHATH POJIb CTPYKTY-
PUPOBAHHBIX OJIOKOB, MPUBOMASIINX K CHEKTPAIHLHOMY
Pa3JIOKEHUIO CBETA U BOSHUKHOBEHUIO NPHU3aLUU.

Omnanel MecropoxpaeHus: PamyxkHoe o6magaror
OounblIEd TBEPHAOCTHIO, YeM aBcTpanuiickue. Tam, roe
IIPUCYTCTBYIOT c(pephbl, OHU TECHO CPOCIUCH U COCTaB-
JSIIOT €AMHOE LEJ0e C MEXK3EPHOBBIM aMOpP(HBIM
KpeMHe3eMoM. [IpucyTcTBre IUCKOBUAHBIX (PparMeH-
TOB, COCTOSIIIUX U3 OOJiee MEJIKUX YIUIOIIEHHBIX Ha-
HOMHJMBUJIOB, YKa3bIBAa€T Ha TO, YTO B HEKOTOPBIX
ciydasx cdepoujbl NOABEPriuch fAedopMaluy B
mpoiiecce nmpeoOGpa3oBaHusl onana. MHorga ¢ukcu-
pyeTcs mepexoy] OT 3€pPHUCTON TEKCTYPhI K CTEKJIO-
BUIHON. Bce aTO Hapsily ¢ IpHUCYTCTBUEM KpPHUCTA-
nu4eckoil pa3bl CBUAETENBCTBYET O TOM, YTO ONAJIbI
MOJIBEPrajiiCch BO3JEUCTBUIO BBICOKHMX TEMIIEpaTyp.
Kak mokasanu skcnepuMeHTaabHble HCCIEeOBaHMS,
MOJOOHBIN PEe3yJabTAaT MOXKET OBbITh JOCTUTHYT MU
TepMooOpabOTKe onana MeperpeTbIM BOASHBIM Ia-
powm [6]. [Tpu aTOM chepbl ceKarTCs IPYT C APYTOM,
ycTaHaBIuBas IPOYHble CHIIOKCaHOBbIE CBsi3u. [lo-
BBIIIIEHHOE JIaBJIEHNE Mapa BbI3BIBAET MOJHYIO pac-
KPHUCTAJIN3aNUI0 aMOP(HOro KpeMHe3ema, Hapy-

ToM 420 Ne 4 2008
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LIEHNE CTPYKTYPUPOBaHus cpep B GII0Kax U NOTEPIO
upuzanuu. [laxke dYacTuyHasi pacKpUCTaIU3alus
aMOp(gHOro KpeMHe3eMa MPUBOANT K OO bEMHBIM U3-
MEHEHUSIM, UTO SIBISIETCS NPUYUHON OOBEMHBIX Jie-
(peKTOB M pacTpecKuBaHUSA, TaK XapaKTEpPHBIX IS
OIaJIOB MecTOpoOKaeHus1 PagyxHoe.

TakuM 06pasoM, rugpoTepMalbHbIE ONaNbl Me-
CTOPOKACHUS PaIIY)KHOe OTJIMNYAKOTCA IIO HaHO-
CTPYKTYpe M PEXHMY 0Opa30BaHUs OT 9K30T€HHBIX
OaropoAHbIX onajoB. B mpornecce popMupoBaHus
OHU IIOfIBEPrajluCh NHEBMATOIUTOBOMY OTXKHULY —
BO3JIEHICTBHIO BLICOKOTEMIIEPATYPHOIO Iapa IIpH I0-
BBIIIICHHOM JIaBJIEHUHU. B HUX OTCYTCTBYET CTPYKTY-
PUPOBAaHHOCTh HAHOYACTHI, KOTOpasi XapaKTepHa
Il 9K30T€HHBIX OJaropofiHbIX omajoB. YacTmuHas
“monumepu3anys’ rao0yJ BCIEACTBAE HMX CpallUBa-
HUs IIpUBEIa K MOBBIIIEHUIO €TI0 TBEPAOCTU U 00pa3o-
BaHMIO MOHOCIIOEB U CIIOMCTBIX IAKETOB, 00Jafiaro-
HIUX OTHOCHUTENILHO POBHOM NMOBEPXHOCTBIO, CIOCOO-
HOW OTpaXaTb CBETOBBIE JIy4H. DTU NAKEThI U CIIOAKHA
COBMECTHO C OJIOKaMH O-KpPHCTOOAINTAa, BEPOSTHO,
BBIIOJHSIIOT POJIb CTPYKTYPHPOBAaHHBIX OJIOKOB U

JOKIIAIBI AKAJEMWH HAYK  Ttom 420

Ne 4 2008

TOHKUX IVICHOK, YTO NPUBOJUT K CIEKTPAJIbHOMY pa3-
JIO2KCHUIO CBE€TA 1 BO3HMKHOBCHUIO UpU3alliN.

Pa6oTa BbImoHEHA TpH (PUHAHCOBOII MOJIE PKKE
IBO PAH (rpant 06-I1I-A—08-313).
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