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O 3ABUCUMOCTHU ®OPMbI KPUBOM UMP YJIbCP OI'O
P EPEMATI'P MTYUBAP U1 MOP OKPUCTAJVIOB POPATA KEJIE3A
OT UX TOJIIIUP bl

B. A. byksun, O. C. KojiotoB, B. A. b oro:xes

(ragpedpa obweit Pusuxir)

HOKa3aH0, 9710 CTCNCHL U3JI0MA KPUBLIX HMITYJILCHOIQ NEPEMArHMIUBAHU MOHOKPUCTAJLIOB GopaTa Ke-
Jie3a YMEHbIIACTCH ¢ pOCTOM UX TOJIIUHDI. Haﬁneﬂo, 9710 3AaBUCHMOCTD KOC)(I)(I)I/IIH/ICHTa NEPCKIIOUCHU ST S’wl
JJIS IEPBOro yJacTka ITOH KpﬂBOﬁ OT TOJIIUHLI NOAYUHACTCSH mnepﬁo.]mquKOMy 3aKoHny. OﬁHapy)KeHHl)Ie
0COOCHHOCTH KAYeCTBEHHO OOBICHIIOTCS TeM, 4TO ¢ PpOCTOM TOIIHHLI YMCHLIIACTCH NJIOTHOCTL 3HEPruu,
3a1paanaeM0ﬁ Ha B036y)I()16Hl(le YAapHbIX MArHUTOYNPYrux KOJ’IeﬁaHl{lﬁ, CONpPOBOKIAIONIUX NECPEeXOaHbIC

HPOLECCHI.

Kax m3BectHO [1-4], IeHTpadbHOE MECTO B (DH3HKE
MECPEXOHBIX MPOIICCCOB B MATHETHUKAX 3aHUMACT BOIIPOC
0 opMe KPUBOM UMIYIHCHOTO TICPEMATHUINBAHAS U €€
CBSI3U C XapaKTePOM MOBEACHUSI HaMarHAdeHHOCTH. Oco-
OBLil HHTEpEC MPEACTABISCT U3YUCHUEC KPUBBIX UMIYIbLC-
HOTO TIepeMarHMIUBaHus c1aboro deppoMaraeTuka 60-
para xene3a (FeBOg). Yceranoeneno [5-7], uro dopMma
KpUBOU HMIIyJILCHOTO MEPSMATHUUUBAHUSL MOHOKPUC-
tamioB FeBOj3, B oranune OT JPYyruX HCCIETOBAHHBIX
K HACTOSIIEMY BPEMEHU MAarHUTHBIX MATCPUAIOB, B OC-
HOBHOM OIPE/ICNSICTCS HE CMCHOM MEXaHU3MOB MepeMar-
HUYMBAHUS, & U3MCHCHHACM BCJIUUUHEI MOTEPh DHCPIHUH,
00YCIOBJICHHEBIX BO30YXKACHACM yIapPHBIX MATHUTOYIIPY-
TUX KOJcOaHUH, COMPOBOXIAIONIMX MEPEXOAHBIC MPO-
neccbl. B 4acTHOCTH, MPU AIUTEIBHOCTH MEPEXOTHOTO
npornecca 7 = 7 = 1542 He (koTopas c1ado 3aBUCHT OT
TOJIIUHEL MOHOKPHCTAILIA U, CJACIOBATEIBHO, MICPHOIA
KoJicOaHH) HAOTIOAACTCSl OTCTABAHUC VIIPYTOil MOACHC-
TEMBI KpHCTaJLIa OT MarHUTHOH. B pe3yapTaTte morepu
SHCPIHH, CBSI3aHHBIC ¢ BO3OYKICHUCM MArHUTOYIIPYTHUX
KOJICOAHHM, PE3KO YMEHBINAIOTCS, a Ha OOCy:XIacMoOl
KpUBOH MOSBISCTCA U3I0M. OUeBUAHO, UTO I Oofice
rIy0OKOT0 MOHUMAHUS PU3UKH MMITYJIECHOTO TIepeMar-
HUYMBAHUS MOHOKPHCTAILIOB HopaTta kene3a (Kak v Apy-
TUX MAarHETUKOB C CUIBLHO BEIPAXKCHHBEIM MArHUTOVIPY-
TUM B3aUMOJCHCTBUEM) HEOOXOMUMO ACTANLHOE HCCIIC-
JIOBAHUEC 3aBUCUMOCTH MapaMETPOB KPHUBOH HMITYJILC-
HOTO MECPEMATHUUMBAHUS OT CBOWCTB U XapPaAKTCPUCTHK
MOHOKpHUCTAIOB. B HacToseil padore BOepBLIC UCCIIC-
JTyeTCS BIHSHUE TOMIMUHE MOHOKPUCTAUIOB. M3yuaercst
nporiecc 180°-ro UMITyIBECHOTO MepeMarHAINBAHUSL.

HccaenoBana maprusd u3 8 obpasioB TOMNUHONH OT
24 no 130 mxm. O6pasiel uMenu GopMy HETIPABIITEHBIX
MHOTOTPAHHUKOB C MOMEPEUHBIMHA pazMepaMu OoT 4 10
8 mM. Ilnockocth 0oOpa3noB Oblla MEPHCHIUKYISPHA
ocd ¢. TexHuueckoe HACHIINICHUS 00Pa3IoB B TI000M Ha-
MNPaBJICHUY, MAPAUICIBHOM UX MIIOCKOCTH, TOCTUTATIOChH
C TIOMOIIBIO MOCTOSHHOTO MATHUTHOTO TOJIS C HAIpPS-
KEHHOCTBIO H i, MUHUMAIBHAS BETUYUHA KOTOPOU A1
pasHBIX oOpasloB cocrapisia 1,4 +— 2,5 I Mccaenopa-
HHS BEIMTOJIHCHBI HA MHAYKIIMOHHOW YCTAaHOBKE, MOI00-
HOU 0OBIYHO UCTIOIB3YEMBIM MIPU U3YUCHUN UMITYJIbCHBIX
cBoiictB Fe-Ni mieHok [8]. Ih3pemaromas BpeMeHHAs
CIIOCOOHOCTE YCTaHOBKM ObL1a 6ym3ka K 1 He. McxoaHoe

16 BMY, ¢usnka, acrpoHomus, Ne3

OHOAOMEHHOE COCTOSIHHE MOHOKPHUCTAJIIIOB 33/1aBaJIOCh
¢ MOMOIIBI0 MOCTOSIHHOTO YCTAHOBOYHOT'O MATHUTHOIO
nons Hy = 1,25H,,;. V3ydaeMblil npoliecc HHAITUUAPO-
BaJICS UMITYJILCHBIM MATHUTHBIM HOJEM H , HanmpaBIIcH-
HBEIM TPOTHBOMNOJIOKHO YCTAHOBOUHOMY Moo, Mamee
MO/, HAMPSDKCHHOCTHIO NMEPEeMarHHIUBAIOIICTO MO IO0-
HuMaercyd BemnunHa H, = H — Hy.

[Mamu obHApyXKeHO, 4TO POpMa KPUBOM UMITYIHCHO-
ro MEPEeMArHUUUBAHUS SIBHO 3aBUCUT OT TOJIIMHEL 00-
pazna. s wutiocTpauy Ha pyuc. 1 MPUBEASHEBI ABS KPU-
BBIC, XApPAKTCPHUBYIONIUE TUHAMUYCCKUC CBOHCTBa 00-
paznoB ¢ toamuHon 35 m 130 MxM. B cooTBeTcTBHM
C paHee TMOJYYEHHBIMH JaHHBIMH [9] Ha 3THUX KpH-
BBIX BBIACTSIIOTCS MO JIBA y4acTKa, KaXABIA W3 KOTO-
PBIX XOpOIIO anlpOKCUMUPYETCH NpiIMol JuHuei. s
oOpasiia OodbINCH TOMIIMHEI CTENCHL H3I0Ma KPUBOU
NECPEMArHUUUBAHUS, OMpeaeisicMasl pa3HbBIM HAKIOHOM
AMMPOKCUMUPYIOIIHNX OPSIMBIX K OCH aOCIUCC, 3aMCTHO
MeHbIle. B MarauromuHamuke [1-3] TeMn HU3MEHEHHS
CKOPOCTH MepeMarHHYUBAHKUs 71 B Hpefenax Kakaoro
W3 JTUHCHHBIX YYACTKOB KPUBOH MPUHITO XapaKTCpH-
30BaTh BEIUYUHOH, 0OpaTHOU TAHIEHCY yIJla HAKJIOHA,
KOTOpasi Ha3blBaercsd KoappuIMeHTOM TMepeKTIOUeHIUS:
Sw = dH,/dr™1. B COOTBETCTBHH C ITUM CTEIEHb W3-
JoMa OyJIeM XapaKTepHU30BaTh OTHOIICHUEM Ko3dduIu-
CHTOB HCPCKITIOUCHUS COCCAHUX YIACTKOB 00CYKIaEMBIX
KpuBBIX. g obpasiia TommuHONH 35 MKM S,; U Sy»
paBHBI cooTBercTBeHHO 0,24 m 0,022 IT- Mkc, ans 6o-
nee Toncroro obpasma — 0,06 u 0,025 IT- mkc. Ta-
KUM 00pa30M, YBEIUUCHUC TOMIUHEL 00pa3ia NPUBOIUAT
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Puc. 1. Kpuprle HMIyIBCHOTO TIEPEMATHUYMBAHHUS MOHO-

KPUCTAIUIOB OopaTa JKele3a TONMIMMHON 35 MKM (KpPYXKKH)
u 130 MM (kpecTHxH)
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Puc. 2. 3aBucuMocTH KO3(PQHUIMEHTOB MEPEKTIOUEHUS Sy 1

(xpecturn) U Syo (TPEYTONBHUKH) OT TONIIMHEL ¢ MOHO-
KPUCTAIUIOB OOpAaTa Kee3a

K CHJILHOMY (TIpUMEpHO B 4,6 pa3a) yMECHBIIIEHUIO CTETIe-
HU W37I0Ma KPUBOU TMepeMarHUIUBaHUS.

I[Ma puc. 2 mpuBeneHB 3aBUCHMOCTH KO03(duiim-
EHTOB TICPEKIIOUCHUS OT TOJIUHEI MOHOKPHCTAT-
0B d. BugHo, uro koaddunmenT meperaoueHUS S, 9
W3MEHSETCST HE3HAUWTENBHO, OCTaBasCh B TIpeseiax
0,02-0,025 I1- mxc. 3HadeHnue ke Koddpduuenra S,
¢ yBeMWYCHWEM TOJIMHE MOHOKPHCTAIA W3MEHSET-
¢S BeCchbMa CYINECTBEHHO, BIUIOTH 110 S5-KpaTHOTO €ro
YMEHBITICHASI B WCCIICOBAHHOM JWANa30HE TOJIIIHH.
Takum obpa3zoM, u3MeHeHUE GOPMBI KPUBOW HUMITYJTBC-
HOTO TICPEMArHWUYHMBAHUS B OCHOBHOM OIPE/ICIISCTCS
H3MeHeHHeM Koddduinerra nepekmodeHusa S, . OmBIT
MOKA3BIBAET, YTO 3aBUCHMOCTE S,,1 (d) XOPOIIO alNpoK-
cumupyercs runepbonaoit Sy, = k/d (cM. puc. 2). Ans
WCCTIS/TOBAHHOM MapTud 00pasioB 3HaUeHHE KOAPPHUITH-
eHTa TpoInoplHoHaIbHOCTH k = 7,3 I1- MKC - MKM.

Hraxk, creneHb W3I0Ma KPUBBIX MMITYJIECHOTO TIEepe-
MarHUIrBaHAsS MOHOKPHUCTAIIOB YMEHBINAETCS ¢ POC-
TOM WX TOJIUHE, B mpuHItMne, criemyer 0Xuaarh, 4To
JUTS. JOCTATOYHO TOJCTHIX OOpAa3IoB HM3IOM Ha 3TOH
KpUBOU MOXKCET BoOOIe He Habmomathesa. K coxane-
HUIO, U3TOTORJICHUE TOJNCTHIX M K TOMY XK€ JOCTATOYHO
OPOTSCKCHHEBIX 00pasloB (MocacaHee HEOOXOMUMO IS
YMEHBITICHUS BIUSHUS COOCTBEHHOTO pa3MarHUIHBAIO-
MEro TOJsA) TMpeAcTaBisier COOON CIOXKHYIO TEXHOIOTH-
YeCKyIO 3a7ady.

ITaM He W3BECTHHI CKOJIBKO-HUOYIL CEPhE3HBIC TO-
MBITKA KOJIMUECTBEHHOTO aHAIN3a BIHSHAS MarHUTOYTI-
pPYroro B3auMOJICHCTBHUS Ha UMITyJIBCHEIE CBOMCTBA Mar-
HETUKOB BooOIIEe U bopara kene3a B HaCTHOCTH. TeM He
MeHee, OMMpasich Ha Pe3yabTaThl MPOBEACHHBIX HCCITE-
JTOBAHWM, MBI TOMBITAIACE aTh KAaUeCTBEHHOE OOBSIC-
HeHUe O0HApYKCHHBIM HaMH 3aKoHOMepHOcTsM. [Tpex-
JIe BCETO, M3BECTHO, UTO B Mpefeiax MEPBOTO ydacTKa
obcykKaaeMoll KPpUBOU ¢ YBEITMUCHHEM HAPSDKEHHOCTH

nonas H, Bo3pacTacT MHTCHCUBHOCTE MAarHUTOYIIPYTHX
KOJICOAHHU U COOTBETCTBCHHO PACTYT MOTCPU SHEPTUHU
Ha UX BO30yXjacHHC. BelnunHa motepb MakCUMaIbHA B
noine H,, OIU3KOM K OOMIO M310Ma KPUBOU UMIYJIbLC-
HOrO MCpPEeMArHUUMBAHUS, MO0, KAK yXKE OTMEUAIOCH,
NpU JAJbHCHITIEM YBEIUUCHUN HATIPSLDKCHHOCTH oSt H,
U COOTBETCTBYIOIIECM YMCHBITICHUM BPEMCHU MEpEeMariu-
YUBAHUS YMCHBIIIACTCS CTCICHb MAarHUTOYIIPYTrOro B3a-
UMO/IcicTBUA. B TO Xe BpeMsl ClaeayeT OXUAAThb, UTO
IUIOTHOCTEL PHCPIUH, CBS3aHHAS C YIPYTUMH KoJacOaHu-
SIMH B KPUCTAJUIC, JOKHA YMCHBIIIATECS C POCTOM TOJI-
MIUHEL, TOCKOJIBKY 3Td IUIOTHOCTH MPU OPOUYUX PABHBIX
VCIOBUSIX MPONOPIIMOHATBLHA KBAJApaTy YacTOTHL KOJIC-
Oanmii [10]. Jmga MarHUTOYNPYTHX e KolcOaHWil ux
qacToTa 0OpaTHO MPOMOPIIMOHATIBLHA TOJIIHUHE MOHO-
kpucraia [11, 12]. Takum o6pazom, ¢ pOCTOM TOIIIUHEL
MOHOKPHUCTAJVIOB YMCHBINIACTCS TUIOTHOCTE YHEPTUU, 3a-
TpauuBacMOH Ha BO30YXKACHUC MATHUTOYNPYTHUX KOJIC-
0aHHii, 4TO B CBOIO OUEPCAb MPUBOAUT K YMCHBIIICHUIO
koaddurrenTa mepekIoUeHNS Sy, IS IEPBOTO yUIACT-
Ka KpPUBOH UMIYJBECHOI'O MEPEeMAarHUUUBAHUSL.
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