M3IBECTHUSY
TOMCKOI'O OPJEHA TPYAOBOI'O KPACHOI'O 3HAMEHHM
[TOMUTEXHHUYECKOTO MHCTHUTYTA umenn C. M. KHPOBA

Tom 135 1965

O JUCIHOKALHAX B KPUCTAJUJIAX MATHETHTA
U3 JAIWKECAHCKOroO )XEJE30PYAHOIro MECTOPO)XAEHMUS
U UX POJIb B MAPTUTU3ALUHUH

B. H. CEPTEEB, A. M. K¥3bMITH

Yuenie 0 ZUCIOKANUAX KPHUCTAJAJ0B B HACTOsILee BpeMs MOJYUILIO
CTOb LIMPOKOE HpH3HAHHE I NpHUMelieHHe B pas.HuHbiXx 06JacTsaX COBpe-
MENHON HAYKH 3 TIPOMBILIJICHHOrO NMPOWU3BOACTBA, UTO B 3TOM CTAaThe aBTOPLI
He CUHTAIOT HYJKHBIM CKOJbKO-HHOY/Ib OCTAHABJAHBATLCS 1A YKA3aHHOM SiB-
JeHind, tem OoJee 3TOMY BONPOCY MNOCBsIeHO OOJBLLUIOE KOJHIYECTBO Kalli-
TaJbHBIX HccaedoBanuil [2). B mannoil pabote mpeanoaaraercsa OCTaHOBHTDL-
Cfl Ma JHHeHHOM Bije aucjokauuil [3, 4, 5, 8], kKoTopbie BO3HHKAIOT B MilHe-
pajax B mpoliecce KpICTAJAJIH3alHK, MEePEeKPHCTAAIH3aAUNK o jJedopMalii
B (hopMe MOPUCTOCTI, CKObAKEHI, TPelHH Mo rpaHuuam 0J0KOB H KOHTAK-
Ty 3epeH, 1 PAcCMOTpeTh, B KaKoil cTenmenn 10400Hble BHALI AHCIOKALLTI
CIIOCOGCTBYIOT MpoLeccy MapTHTH3alUMn marnetnTa. [las orBera Ha TOJBKO
YTO MOCTABJCHHBIE BONPOCH ObLIH H3VUCHBI 00paslbl MATHUTHOTO  JKeJjes-
Haxa H3 JlauKecaHCKOro MeCTOPOXKACHIst, MNOJydeHHbie OT MNpodeccopa
J. T1. I'puropnena.

BoiweynomsiHyTole o0pa3ubl MarteTHTa MpeACTaBJAsOT coloil napa.-
JedbHO-1ecToBaTule arperathl tepsoro poaa (no JL. I1. I'puropbeny), xo-
Topble B (popMe KUJOK paccekalor ckapu [1]. Kpucranasr marnernra  H3
9THX KHI0K HMeloT (popMy «cobaubero 3yHa», OTHOWIEHIE JJHHBL K LIHPU-
e KOTOpbIX Koaebaetcs oT 2:1 go 6: 1. CaMu pasMepbr HH3yuaeMbix KpHC-
TaJAOB H3MCHAIOTCH OT J0Jell MHJAJIMeTpPa JIO HeCKOJbKHX CAHTHMETPOB.
[ToBepXHOCTh OTAEALHBIX 3€peH CJI0KHO HCKPHUBACHA H MOKPHITA KOHTAKT-
HOH WITPHXOBKOI, BO3HUKLWIEH, KAaK NPaBHJIO, Ha KOHTAKTE JBYX HJIH  He-
CKOJbKHX CONPHKACAIOWHXCA MeXAY COGO0Il COBMECTHO pacTYLHX KPHCTaJ-
q0B. [Togobuas wWTpHXOBKA IHpeAcTaBaseT coBOil pPe3vabTaT CJA0XKHBIX OT-
HOUWICHI CKOpPOCTeH pocTa TOro HJIH APYroro HHAMBUAA H OKPYXKAIOUIHX €T0
cocenenr [9). OnucbiBaeMbie WECTOBATble KPHCTA/LIbl MarHeTHTa 3aBeplianT-
ca rpansMy pomM601071€Kas’1pa M OKTas/pa; uX BHYTPEHHee CTPOCHHE 30Hap-
10€, CeKTOPHAAbHO-30HAPHOE WM HEe30HapHoe, TaK KaK 30HAPHOCTL B 3THX
KpHCTA1aX B CBS3H ¢ NOCJAEAVIOUIHMH NpolleccaMu MeTamopgHiMa H je-
dhopMalHK 4acTo 3aTYLIEBLIBARTCS LI Ke NPosiBAsicTc B popme ne Beerja
SICHO BbLIPAZKCHHBIX PEJHKTOB.

ITo 370il mpuunHe c/JelyeT ONHCATb B KayecTBe HPHMEpPA XOPOWO Bl-
paxKeHHyio 30HAPHOCTL KpHUCTal10B MarHeTHTa B dopme (110) uz smeaesnpix
py.') Taiiraxupekoro mecropoxkaenns (Fopnas Hlopusa). Ha puc. | nmeer-
"1y B ladHHOM MeCTOPO/KACHHH KPHCTAMIbl MardHeTnrta aocturair [8--20 eM B nonepesd-
HWKe H LNPEeICTaBJACHDLI B (bopme DOM6()JIO;I(’Ka'ﬂ,’ll)(lls o OKTa»pos,
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¢ HeCKOAbKo Kocofi cpe3 k [001], Buanmble caefpl rpareii?) orsevawr (101),

(011) w (101). Kax BHAHO M3 PHCYHKA, IIHpPHHA 30H Koqelsaercs ot 0,005
a0 0,1 muanumerpa. lupuna oAHOf u TOM Ke 30HBI B CBOEM Da3BHTHH 34
OAMH U TOT 7K€ MEePHO] POCTa HE OCTaBaJacCh NOCTOSIHHOM, T. €. TPAHH, HpH-
Hagjexaiye oanoi GopmMe B 3aBHCHMOCTH OT NPHTOKA BeleCTBA, NepeMe-
IaJnCh NapaJjenbHo camMuM cebe ¢ pasauyHoil CcKopocTeio. B npegenax
KaxKI0i 30HB KDHCTaJdJa MOMKHO OTYeTJHBO BUJEThb, UTO BHYTPEHHAA ee
4acTb B OTPaKCHHOM CBET€ BBHIMJAAIUT IJIOTHOH, TOTAa KaK BHEIIHSS
YacTh 30Hbl KaeTcqa 6ojee TEMHON, H 'yCTOTa NOJOOHOH OKPACKH IOCTeneH -
HO HapacTaer K ee HepHdepuu. Takyo oco6eHHOCTb CTPOEHMST KaXK/A0/ 30HbI

Puc. 1. 3oHapHblfi KPHCTA/Al MarHeTHTa B ce-

venun [001): | — noTHas wacts  30WBL, 2 —-

NOPHCTAsA YacThb 30HBEL, 3 — TPELUIMHKH B npeje-

Jax 3oupt  napaaneasHnt  {111) u (111); 4 -~

TpeliMHKH napaanenshbie (101) u (011); 5—

¢ HroubyaTilii rematut. Taiiraxup (ropuas Illo-
pusa) ¥Yeea. 60.

MOXKHO OOBACHHTBE NOPHCTOCTBI), B KOTOPOH CBET OTYACTH MOFJIOWAETCS U
ordactu paccenBaercsi, [Tepexoa or omHOil 30HBI K Apyrofl, Kak mpaBHJIO,
pPe3KHuii. ‘

B npenenax oanoit u TOH e 30HK KpHCTa/qJa MarHeTHTa BCTpeya-

IOTCH CHCTEMBl TPEIUHHOK, NapasjeibHBIX TPaHAM okTa’Apa (111) u yacruu-
Ho (111). TpeuMHkn npu CHIBHOM yBEeJHYEHHUH HMEIOT TOUYEUHbIH XapakTep
I OTBEYAIOT, KAK M YNMOMSIHYTAs BhIe NOPUCTOCTh B Npejesax 30Hbl, BbIXO-
JaM oced JHHEHHON MJHM TOYeUHOH Aucjaokauuii [4, 8], yacTHuHO 00YCJIOBJIEH -
HBIX BKJIIOYCHHEM B KPHCTAML MOCTOPOHHUX MeXaHHUeCKux nmpumeceil, Kpome
TOTO, MO3XKe B KpHCTaJJe BCAEACTBHE JedOpPMalHH MOSIBAAITCA Hapad-

Jensusie (101) w (011) Tpelunsky, B10Ib KOTOPEX B MacCy MarHeTHTa IIPo-
LIHKA€eT UroJbYaTbhIH reMaTHT.

OnHcanpblii mpuMep 30HADHOTO MATHETHTA HMEET aHAJOTOB M Cpesil
JIAIIKeCAHCKHX MATHETHTOB, HO B MOCJAEAHHUX, KaK OTMEUaJoCh. BbIlIE, 30-
HAapHOCTb POCTA COXpAHMIACh JIHUIb B BHAE OTAE/IBHBIX PENHUKTOB Cpeau
3epEeH; KOTOphle UCTBITA/IH Ha cefe MeTaMOP(H3M U NO3XKe IOLABEPIJIHCSH
MapTUTH3ALHH,

IlepBbIM U3 [AAWKECAHCKHX Py PACCMOTPHM MAarHeTHT, MHKPO(OTO-
rpajus koTOoporo npeacrasiena Ha puc. 2. Ha nocnepnem cdororpadpupo-
BaHA YaCTh KPHCTAJIA, MOBEPXHOCTL KOTOPOTO B OTPaXKEeHHOM CBeTe KajKer-

2) B COOTBETCTBHM ¢ NOJIOKEHHEM DPHCYHKAa 110 OTHOLICHHIO nepBOi 1 BTOPOH Koop-
JHHATHBIX OCeH, JekalluXx B IJIOCKOCTH (otorpaduu.

7. 3akas 6119, 97
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Hanee B wmarverutax [lamkecada HMeIOTCH W JpYriie CTPYKTYpHble
ycaoxHenus. Tak, Ha puc. 3a BHAHO, UYTO MAarHeTHT ¢ GJIOKOBBIM CTpOE-
HMeM, NOAOOHBIM Ha puc. 2, pa3buBaeTcsi B aplliiide ABYMA CHCTEMaMMH
TOHKHX TPEIIMHOK — IMIOCKOCTell ckoabxXenus no {111} 1 u II, xoropue B
JaHHOM CJyvyae IepecekarTcs Nnoa KocbiM yrioMm. Ha dotorpadun xopouio
BHIHA O/HA& CUCTeMa napaJJeibHbix tpeuwlnn II, 6oaee wiau MeHee paBHO-
OTCTOSIMNX APYr OT Apyra. [lpyrast cuctema nmapaaenbHbix JHHIR — [ pac-

Puc. 3a. Kpucrana wmarsernta, pas6uTeifl Ha
OM0KH H UY&CTHUHO [epPeKPHCTANJM30BAHHbI, Ro-
pa)kaeTcs B [ABYX HAlPaBJeHUsiX CHCTEMOH Tpe-
1muH ckoasxkenua no {III}. Cucrema ToHKuX .1u-
uai 1 u 11 otHOCHTeNBHO ApYr npyra pacnpeie-
ng0Test HepasaoMepho, JlawikecaH. Ywed. 36.

NpejeaseTcss HepaBHOMEPHO, KaK OBl OTHAeNbHBIMH CePHUSIMH, UTO 4eTKO [10-
yepkuBaercss caMod Qororpaduein. B mecrax conpsikenuit aumnuit 1 w 11
YYaCTKH Ka)KyTCs TeMHbIMH. Puc. 36 npeacraBaser coGoH [eTanb KapTH-

Puc. 36. Heraap puc. 3a, WAMOCTPHDPYIOU(E A
COOTHOWIEHHMA CHCTeM JHHHE ckoabxeduws [ n 11
no OTHOWEHHIO Apyr K apyry. J[Hauwkecai.

YBea. 120.

Hbl, H300paxennoi Ha puc. 3a npu yseaudenun B 120 pas'), us koropoil
CJlelyeT, uTO B O/HHX CJY4asAX JHUHHU cKogabxeHus cucrem I u I, mporsira-

‘) Puc. 35 mo oTHOIIEHIO K PHC. 3a ciaeayer NoBepHyTh Ha 30° Baeso.
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BaSiCh Ha CPABHUTEJIBHO GOJBIIOM TMNPOTSKEHHH, B3aHMHO Inepecexalorcs,
B JIPYPHX — JUHHE | ABJSIOTCS KakK Obl NpensiTCTBHEM Jis1 pasBUTHUA OT-
JeJbHBIX JHHHUI CKOMbKeHNst cHcTeMbl [1 u, nao6opor, aunuu I oxorHo paz-
BHBAIOTCSl B Y3KHX NPOMEXYTKax, orpanuyenHbix JuHuamu [I. ITogoGuyio
KapTHHY MOXKHO uyacTo Ha0J/110/1aTb Hnpu o6pa3oBaHuM B pe3yabrare aedop-
MMM [OJHCHHTETHYEeCKHX ABONHMKOB B cthajepurax, IIAruokJas3ax, Ka/b-
IrTax, KaMeHHOH CoJaM U JpYyrux MHHepaJax.

Uto Kacaetcs Toauiuibl JuHAil Haupasaeuuit I u II, To ona n3mepser-
ca B npeneaax 0,004—0,002—0,001 mm u TOHBLUE, JHHUS OT JHHIH OTCTOHT
peaxo B 0,1 mm, yaue B npepesax 0,06—0,01 mm n A0BOJIBHO YacTo pacno-
JoxKeHbl Apyr ot apyra He 6auxe 0,008—0,005 mm.

Caenyer, HaKOHel[, OTMETHTh, YTO CepHs MapaJsile/bHbLIX JIHIII OXOTHO
nopakaeT IVIOTHYIO 4acTh MarHeTHTOBbIX O0/10K0B. PesnuxroBas uactsh Gioka
paccekaercss MJOCKOCTSAMH CKOJbXKeHHsI MeHee oxoTHO. IIpumepom nono6-
poro dakra sipasiercs gororpadus AeTanH KpucCraaaa MarnetHrta, usobpa-
KeHHas ga puc. 4. B ciaydae nmpoOHHKHOBEHUST MJIOCKOCTH CKOJILYKEHIIA B pe-

Puc. 4. Kpucrana marherura, pazburblii Ha
6710KkH: | — peJHKTOBbLH MarHeTHt; 2 -— Tpellu-
Hbl, OTREJSOUUE OAHH GJOK OT Apyroro; 3 —-
[IOTHBII MarHeTHT, OKPYXKalouil KaiiMod pe
JHKTOBYO 4acTh, 4 — CJAeAbl CKOJbLIKEeHHs, pas-
BHBABIINECA B IMIOTHOR 4acTH COCEIHHX OJ0KOB.

Jamxkecan. ¥sea. 260.

JIMKTOBYIO 4aCTh 0OJIOKA OOBIKHOBEHHO IPOHCXOAMT BMECTe C TeM H YILIOTHE-
HHE MarHeTuTta B y3KHX Npelenax B/JOJb HJAOCKOCTH CKOJbMKEHH.
JlaapHeiiliee H3yYeHHE KPHUCTALIOB MarHeTHTa MpH YBEJIHYEHHAX b
300—500 pas nomoraer BCKPbITb HOBBHIe JeTanu. Tak, WHPOKee pasBHTHE
B KPHCTaJ/ljle CKOJIbXKEHHI! B JByX HANpapJeHHsX MPHBOAMUT K TOMY, UTO €ro
mMacca B cpese aunlllinda NMpH TPaB/AeHHHI pa3OUBAeTCa Ha NPAMOYTOJIbHUKI
(puc. 5a). Ha puc. 5a BUMAHO, 4TO KPHCTaAJA 4YaCTHIMH Mapas/eabHBIMH
JUHUSIMA  pa30HBaeTcs Ha Y3KHe NOJOCKH, WMPUHA KOTCPLIX Kojebaercs
ot 0,001 mo 0,01—0,03 xm. B anminge B pesyaprare TpabJ/icHHs BHSABIAET-
Csi KOCOYTrOJbHAsl CeTKa JAUHHH CKOABXEHHS, KOTOPAA pa3OuUBaeT KPHCTA.L]1
Ha Oa0KH. BuyTpu Takix 6J0KOB COXPAHAIOTCH PeJHKTHl MarHeTHTa, OKPy-
JKeHHble y3Koll KaiiMoil ero mjoTHoll pasuoctu. B naubosiee y3kux mapad-
Jedenurenax PEeJHKTE MArHHTHOrO rKeJe3HsAKa B pe3ysabTaTe AMHAMOMETA-
MopdH3Ma MNOJHOCTBIO NepeKpHCTaAnusoBhHBawTea. B anwnude puc. 56
PeJHKTH TIEPBHYHOTO MATHETHTA BCTPEUAIOTCS YK€ MHOTO pexe. Ha puc. 56
TaKyKe 3aMEeTHBl ABe CHCTEMBI MapaJjnedbHBIX JHHHI, KOTOPble B HACa/J bHOM
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cjlyyae JOJIXKHBL IepeceKaTbCs MOA MPSAMBIM YrJOM, B HEKOTOPBIX M3 HHX
ellle COXPAHH/UCh PeJUKTLI MepBHUHOrO MarHeTHura.

Hsyuenne annuingos, oTje/bHble YyY4aCTKH KOTODBIX HAllVIH CBOE OTpa-
Kenue Ha ¢oTorpadusx (puc. 5a; 56), No3BOJSET BCKPHTb psif AeTade,
MOMOTAIOIHX TNOHATb CYLWHOCTb HalJjlofaemod kKapTuHbl. Tak, puc. 50 u
apyrde ¢otorpaduu SICHO rOBOPSIT O TOM, UTO MLl HMEeM [AeJ0 C KPHCTail-
JaMH  KyOHYeCKOll CHHIOHHH, a CaMH JIHHWH, KOTOpBIE SICHO BUJHBI 1A

Puc. 5a. Jlerans. Kprcrann MarderuTa pas-
OHT JABYMSI CHCTEMaMu NapalJieNIbHLIX — TpeliMd,
BLIKDAUBAIOUIHX TapaJieenuricHiaabible OJ10KH
¢ OCT4ATKaMH B HMX DeldUKTOBOTO MAarHeTHTA.

Hamnkecan. ¥Ypes. 400.

pEc. 3 1 4, ABJAAIOTCS  JHHHAMH  CKOJIbXEHHsl M0 MJOCKOCTSM  OKTas3Jpa.
Ha puc. 56 XOpomo 3aMeTHO, YTO CKOJIbJKEHHSI B MHKDOYUaCTKaX HMeIOT

Puc. 56. [Herans. TlapaajejenunenaanbHble
OJOKH B KPHCTaaJe MAardeTuTa, HMeIlHe SBHO
npsiMmoyrodbHbifi xapakrep. Jlamkecan. Yseda. 400.

44CTO CTYNEHYATHIT M JECTHHUHbIN Xapakrep. [lanee, eiie pas moOJ4epKHeM,
YTO CKOJIbYKEHHSI OXOTHee Pa3BHBAlOTCS B NJOTHOM YaCTH MAarHeTura, a OaHo-
THIHOCTh PACHOJOXKEHHS JUHHH CKOJIbXKEHHUS! TOBOPHT O TOM, YTO MBI JEHCT-
BHTETbHO MMeEeM JieJI0 ¢ MOHOKpHcTaJiioM. Hakorell, H3yueHHe xapakrtepa
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CAMUX JHHHME CKOJbKeHHA Tpu yBedauueHHsx B 700—800 pas roBopuT o TOM,

4YTOo OHH

B psle CAyYyaeB HMEIOT TOYEYHOE CTPOeHHe

(puc. ba; 7a; 76),

crTAeabHble TOUKH KoTopeix B 0,002—0,001 um U MeHee B nuamerpe, 6yayuu
COTMMEHHBIMH, KAXYTCS CIIOWHBLIMH JHHUSMHU (puc. 2 u 3).

Onucanue coOCTBEHHO MAarHeTHTOB K3 MeCTOpOXjeHHst JlauikecaH 3a-
BepUIUM KPATKHM PacCMOTPEHHEM ero 30HapHbIX Kpucrtamiaos. Tak puc. 6a

pasBHBAeTCs CACAVIOULAs CTalHs MeTamopQpu3alnu
3aniHas ¢ MIAcTHUeCKON Aedopmaliieil. drta nocaeadss

Puc. 6a.

Peaukrsl  3omapuoro
CTPOEGHHST MarHeTHTa. PeiHKTH 30H
pocta—1, 2, 3, 4 W 5, coxpauus-
HiHecs B TOJe MOCACAVIOUWEro pas-
BHTHA MeTaMopguueckofl 6JI0KOBOI
CTPYKTYpHL. J[amxecan. Yeeqa. 200.

HAJIOCTPUPYET XapakTep 30HAPHOTO ¢Jo-
JKellUss MAarHeTHTa M B3aMMOOTHOILUEHHS
JTPYKTYP  pocTta ¢ aucaoxkauusiMu. Ha
puc. 6a uuppamu 1, 2, 3 1 4 obo3naue-
bl 30HbI Pa3JMYHOH UIMPUHBI:  Nep-
saq (1) — 8 0,5 MM WHPUUDBI HMCET BECh-
Ma TOHKOMOJOCUaToe CTpoeHHe, Pasjaniu-
MO€ JIMHIb IpU OOJIBIIMX YBeJHYEHHNX;
sropasa (2) — B 0,1 mm gBIfETCA CHABHO
FOpUCTOH ¢ OecmopsiIouHO PaCIo0MKeH-
ILIMI UEPHBIMU  TOYKaMH  (IYCTOTKH)
laeayioniad, TpeTbsl 3oHa (3) -—— TOHKO-
tojiocyarast, wupuion B 0,6 mm; vetsep-
cast (4) — npudausureabio B 0,35 mm
JHOBA MOPHCTAs M YACTHYHO IOpaKeHa
pasputieM I0o3JHed -MeTaMopdHUeCKOH
O6JCK030{1 CTPYKTYpbl. 30HAPHLIT  KpHC-

Taa1 TIPH nocieayolel vetavopdusa-
INMH [)QGHHJEETCH Ha ‘6JIO<KH nepBoro pa:s—
psi1a, Mo 00HBIC ONMHCAHHLIM Ha DHC. 2,
B Macce KOTOPbIX COXPAHAOTCH OGPBIBKH
(peAHKTLI) 30HAPHOrO MATHETHTA. 3aTeMm
(puc. 66), TecHo cBs-

B (Qopme

JHHUI

ckoqbKenna no {111} pazbumacr kpuc-
TN  Ha
BTOPOro nopsiaka,  BHYTPH

3d CUECT PEAHKTOB MaArHHTHOTO Xidae3Hd-

Ka paCU_IHpHeTCﬂ 30HA NJ0THOro Marhe- § ‘
tuta. Takum oGpasom, nieT pazpyuieHue

30H@PHOTO CTPOEHHd 3epeH MaTHeTHTa
nyTeM nocaeayioulero obpasoBanis Ho-
BBIX CTPYKTYD.

[Ipenniayugie crpavuunl  Gublad ile-
JUIIKOM MOCBAUWEHDLE PACCMOTPCHUIO MUHK-
DOCTpOENUsT MarHeTuTta, KOTopLIl B BH-
Jde KHJAOK B JlamxecaHCcKoM MCCTOPOK-
JAeHuHM cedet ckapH. Hawn uccaerona-
HUSI 3TOTO MHUHEpaJaa Hadaldulh C HeKOo-
TOPOr0 MOMEHTA €ro CyWeCcTBOBAaHHA, I
MBI MOTBITAMHUCh B H3BECTHON Mepe BocC-
CTAaHOBHTH HCTOPHIO €ro JK43ii, B Teue-
HHE KOTOPOH om HCMbITa, I Ha cebe Mel-
JIEHHO, 'HO HEYKJIOHHO ‘pa3BuBawouiHecd
npeoOpasoBaHua. HMcenegoparnua 3a-
CTAIOT KPHUCTAMJI Ha OTHOH K3 cTaTui
TAKOro npeo6paszopanus:  30HApPHBIE
KPHCTAJJIBI  MarkHeTuTa B pe3ydabrare
MeTamopguaMa paszGUBaAOTCS HaA OJOKH

OJ0KH —— Nnapanjeacnuneibl §
KOTOPDIX §

Puc. 66. Heradp Ha
PEJHKTOBOI  30HDBI, H300paxKeHHOH
Ha puc, 6a. PeauxTtel  30HapHOTO
CTPOEHMST KPUCTAJIA, KOTOPBIH CHa-
yaja npuobpen GJOKOBOe CTPOeHIe,
a B TNocAenymoleM  noaBepres
CKOJIb3KEHUAM BAOJBL HHHHE, napai-
geapubix {111}, 6 -— peankToBulii
MAarHeTHT; 7 — NJOTHBIH MATHeTHT;
8 — rematur. Hatwkecad. Ysen. 200.

NPOTHAMKEHHH

nepporo nopAaaka,

ApYr OT Apyra TpellMHKaMu. BHyTpu kKaxkaorc 6J0Ka B TOIl MAW HHOU cTe-
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[ICHH COXPAHsHeTCH PEJHKT MEPBHYHOTO MArHHTHOTO JKEJNEe3HSKaA, OKPYKed-
HblHl PasiiMuHON TOMIWMEE 0GOIOYKOH mioTHOro marmetuta. Ilocaenyrouye
naacTuyeckue fedopMauii 06yc/I0BIHBAIOT NOsIBAEHHe cKoMbxKeHuH mo {111}
H o6pasoBaHue GJOKOB BTOPOr0 MNOpsifka B (OpMe TapaselenHIesos,
B KOTOPBIX IJIOTHASI YACThb NPOJOJIKAECT PA3BHBATBCS 3a CUET PENTHKTOB, mep-
BHYHOTO MarHeTHTa A0 MOJHOTO HX npeoOpasoBanus. [locneayiouue, oco-
OeHHO XpYlKHe JepopManku coCOGCTBYIOT NOABIEHHIO PA3JAHUHO BHIPAMKEH-
HBIX TPELIHH Pa3aApoO6JeHHs.

3 CKa3aHHOIO BLILIE €CTECTBEHHO BO3HHKAET BONPOC, KAK B IOJ06HBIX
00pa30BaHHAX PA3BUBACTCH NPOLECC MapTHTH3auuH. [10-BHAMMOMY, AUCAO-
KallMH KPHCTAIOB, KOTOPBIE BBIABIAIOTCA B pe3yabTaTe TPaBJaeHHS Kak
NOPBI ¥ TPEUIMHBI PA3JAHYHOM NPHPOJBI, BO3HHKAIOUHE B MUHEPAJE B Pe3yib-
TaTe METaMOpGhH3aUKu U AedopMallH, SB/ILIOTCH NYTAMH IS JTPOHHKHOBe-
HHSl B T€JO 3epHA MArHETHTA KHCJIOPOAA.

JleiCTBUTeNBHO, FeMaTHT H THAPOreMaTHT Npek /e BCero B BUAE TOHKO-
3EPHHCTOrO H IVIOTHOrO arperata pasBHBAIOTCS B NPOMEXKYTKAX, OTACISAN-
WHKX OAHO 3epHO MarHeTHTa OT APYroro. 3aTeM TOHKHE HFOJOYKH FreMaTHTa
MOSIBIASIIOTCA BAOJIDL OT/I€/IBbHBIX TPEIUUHOK, Pa3le/sIoWUX 610K KpUcTalia.
tIpu sTOM, Kak npasu/0, 0GpasyOTCA UroAbYATHE KPHCTAMIb reMaTHTa’),
KOTOPBIE B CBOEM OTHOCHTEJILHOM IMOJOKEHHH B MarHeTHTe CTPOro TOAUH-
HAIOTCA €r0 CTPYKTYPHLIM ocobennoctam. B cevenusx, napaaneasunix {100)
u {111}, uro.104ku pacnonaraioTea nNapassaenasHo pebpam Kyba.

Chavana B MarserTHTe NOSBJSIOTCS OTACABHbIE HIOJOUKM [eMAaTHTA,
4HCIO KOTOPBIX YBeJIHUMBAETCH K NepH(EPUH 3epeH HaH BI0JAb TPELLHH, Ce-
KyLWIMX KPHCTALI. Y BeJIHUHBASCh YHCJIOM UM B PA3MepPax, MrOJOYKH FeMaTH-
T4 00PA3YIOT PAa3IMYHOH MJAOTHOCTH H CJOXKHOCTH H3ALIHBIE KADKACHbIE M0-
CTPOHKH.

Ha puc. 7a kpucrans marneTHTa COCTOHT u3 peankta 1, cOXpaHuB-
UIeTOCH Cpe/lH NJIOTHOH €ro pasHOCTH 2, KOTopasi pPacceKaeTcsi OOJbIIHM
YHCAOM TPEHIMHOK, BBIMOJHEHHBIX MJOTHHIM arperatoM remartuta 3. Kpowe

Puc. 7a. Mapruruszauns marwetura. [leppoua-

UANBHBLA 30HAPHHIN KPHCTAML. | — PeNNKTH mep-

BHYHOTO Ma[‘He’l’HTa; 2—"30}{3 MJOTHOTO MarsHe-

TUTA; 3 -— reMaTuT; 4 — UeTKO UroJbUATBIE Mar-
Hetut. [awxecan. ¥Ysea. 400.

5) Bo Bcex ceueHusix KPUCTAJJibl TeMaTHTA B MarHeTurte pa3BHBaIOTCA  TQJBKO Kak
wroabuateie. Ilono6uble KPHCTAJAB B MOJASPH3OBAHHOM CBeTe dHU3O0TPONHbLI H obaanaior
YCTKO BbIpaXKeHHBLIM XdpaKTeDHLIM I/ IeMaTtHrta pe(p.fleKCOM. Fematur He TpaBuTCA MnJaa-

BHKOBO! KHCJOTOH W 1O LBeTY DPeSKO OTJMYACTCs OT MArHETHTA, YTO SCHO BUAHO Ha do-
Torpapusx. )
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TOro, BOKDYI peJHKTOBOH 4acTH MarHeTurta B BHIE Uy3K01?1 0TOpOY-
KH MOSABJASIOTCS 3€PHBIUIKH TeMaTHTa WJIH er0  3epPHUCTHI arperar mod-
TH HalleJI0 3aMeliaeT OTAeJbHble PEeJHKTh (pHc. 7a). B npaeoll yactu Xxo-
pOILIO BBIPHCOBBIBAETCS] MTOJbUYATHIH reMaTHT 4, KOTOpPBII Kak mo peabedy.
uBeTy ¥ MOpPGhOJOruM OT/MHYAETCsT OT TMJOTHOIO MarHeTHTa 2, Tak H OT
nJaoTHOro remarura 3. Ha puc. 76 B CYL(HOCTH Mbl HMEEM TY JKe KapTHHY
¢ 6GoJsee YeTKHM TPOSIBJEHHEM HroJbuatoro rematutra 4. 37echk Xopouwo
BHAHO, UTO HFOJLYATBI IeMAaTHT, B3aHMHO MEPeCeKasiCh, NMPOCTPAHCTBEHHO
OPHEHTHPOBAH OAHO3HAYHO, KaK TOro TPEOVIOT CTPYKTYPHbIE OCOOEHHOCTIL
MarHeTtHTa.

B naunom cayuae (puc. 7a u 76) u B psuac apyrux aHmangoB npH
GOMBUINX YBETHYEHHAX MOKHO ObLI0 HAGII01ATh [0 fIepH(epH peJHKTOBbIX
YYACTKOB Mar"eTHra MOsBAeHHe Napaeiblo PACHOJOKEHHDLIX HI0J0Ue
WM TOUYEK®) reMaTuTa, MK TeX M APYrux BMecre, Takie HepeIKO MOIKHO Ha-
bLaAIOAATE pa3BUTHE IeMATHTA BJAOJAb MJIOCKOCTEN CKOJbMKEHMA, rjie Ol ualllc
HOABIACTCS B BHJAE NYHKTHPHBIX NOJIOCOK, a COMHKEHHE UX TMPUBOIILIO K 00

Puc. 76. MapTuTHaanus MarseTHTa. 1 — penuk-

Thbl HC‘DBH‘{HOI‘() MAarveTuTa, 2-‘*IIJI()THI>I}Y;[ Marse-

THT; 3 — reMaThT; 4 — YeTKO HIOALYaTLIi roMa-
tuT. Hauikecan. Yeea. 400.

PasoBaHHIO CNJIOMIHBIX JIHHHIT remaThHTa. Toveunbie (GopyMbl remMaTHTa HOAL-
JUIIOTCS IO BHELIHEMY KPalo PeJHKTOBOrO MarmeTHTA MJAM Ha €ro Mecre B B
A€ arperara B OTA€JNbHBIX YYaCTKax BACG/b TPeULili, OFPaHHUHBAIOIHX GAOKI
BTOPOro mopsaika, a 3ateM II0 Mepe pasBHTHA Mpolecca OKHCISHHH YHCJIO
TOUEK I TIOJOCOUEK YBEJHUMBAJIOCH BILIOTL A0 OOpPA30BAHUS OTAELHBIX re-
MaTHTOBBIX TOYCUHBIX JHHHII, KOTOPbIe MO32Ke CJAMBAIHCE B CILIOIUHYIO FeMa-
THTOBYIO JIHIIIO.

IpusesenublMH TpUMEPaMy MapTUTH3ALHH MACHCTHTA 113 Jlalikecar-
CKOrO MECTOPOAN(JICHHST MOXKHO OTPAHHUHThLCA.

B cootBercreun ¢ ykasauusivu JI, H. Opunnnnkosa [6], H. B. ITag1o-
Ba[7], B. I'. Holoxaysa [10] u aipyrux uccaenoBateseil Gblia ciegana NONbIKA
YCTAHOBHTL B HCCJAENOBAHHBIX Py/dax HpHCYTCTBUe Marremura. Oamako, He-
CMOTp# Ha TUATedbHbie MOHCKH, HAM He yJAa.0Cb HAHTH TOJbKO UTO YIOM:A-
HYTOro MuHepa/a. He moATBepauan ero HajHuiHe TakXKe W ABA PEHTIEHOB-
CKHX aHanau3a. JlaHuple OZHOTrO M3 HUX TOYHO COOTBETCTBOBAJNH MarHeTUTY,

%) CeueHust, nepneHAHKYISPHblE K HIOJOYKe.

7} B npuBoiMMOM psjy uHCeN MepBas LMGPA XaPaKTePH3IYeT HHTEHCHBHOCTD (1), BTO-
poe uncao nocte THpe B A° onpejensier Mecto B NOpoIKOTpamMe. JlaHHbIE JUHMH B CKOG-
Kax oTBeyaioT 3 NHHHSM H3Jyue:Hd.
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a Jaunsle apyroro: 2—3,025; 4—2,965; 1—2,790; 7—2,581; 10—2,522;
1—2,137; 5—2,097; 2—1,709, 2—(1,631); 6—1,614; 8—1,485; 1—1,279;
1—(1,208)7;, 1—1,122; 3—1,093; 1—1,048; 4—0,969 B ckopee roBopsar O
cMecH B o0pasue MarHeTHTa M [eMaTUTa, YTO XOPOIIO COMJacyercss ¢ jad-
HbIMM aHULIUa.

B sax/aioueHne OTMETUM, UTO METOHA TPABJEHHA TIABUKOBOH KHCIOTOI
MarHeTHTOBBIX PYA JAeT B PYKH HCCJAeN0BaTes]cii BOSMOXKHOCTb SICHO Npej-
CTaBUTh cele BHYTPEHHIOW MOP(HOJOTHI0 MOCAE10BaTeNbHOr0 Pa3BUTHS MU-
HepaJabHbIX 3epeH M pellaTh BOHNPOCH HX MeTaMopgu3Ma, Kak IepekpucTal-
JIM3alldH CaMHUX 3€PEeH MarHeTHTa, TakK M BCKPbLITb KAPTHHY -NOCAe10BaTe.1b-
HCCTH Pa3BHUTHSA npouecca MApTHTHU3ALHH,

.MQTOH, TpaBJIeHHH B ONDHCBIBAEMBIX CJAVYasIX ITO3BOJIACT H86JI}O;18Tb Ta-
KHe TOHKOCTH CTPOeHHSl 3epeH, KaK 30HaJbHOCTH KPUCTAJIOB, HEOAHODOI-
HOCTb 30H, TOHKYXO HOpPHCTOCTh, OJIOKOBOCTH 3epeH, HNIMPOKOe pas3BHTHE
CKOJIbXKEHHH, napaJaebHbix rpansim {111}, Bce ToabKO 4TO yKazaHHble 0OCO-
OEHHOCTH — JAHCJOKAILHH B KPHCTAJLIaX MAarHeTHTa, HAapyllaloulie ero 04Ho-
POAHOCTL, SIBJSIOTCS BMECTE C TeM INyTAMHU, OJaTONpPHITCTBYIOLUMH pasbil-
THIO MADTHTH3AUHN MATHeTHTA,
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