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po.I(a B KOH.I(CHCHpOBaHHl,IX 

npe.I(cTasneHHHM, ~aJoawi nepexo.I( nepsoro 

cpe.I(ax npOHCXO.I(HT nyTeM cnOHTaHHOro 

o6pa3oBaHHH MHO*CCTBa 3apo.I(blllleH HOBOH ~a31,1, .I(anbHCHIUHH pOCT KOTOp1,1x 

npHBO.I(HT K nonHOH ~aJOBOH nepecTpOHKe. 

0.I(HaKO B 3KcnepHMCHTaX/l/ no .I(H~paKQHH HCHTpOHOB Ha MOHOKpHCTanne 

cr203, B KOTOpOM BHCWHHM HMnynbCHI,IM MarHHTHI,IM noneM HH.I(YQHposanca 

MarHHTHI,IK CITHH-$norr-rrepexo.I(, npOHBHnHCb npH3HaKH Toro, qTo, no 

xpanHen Mepe, B JHaqHTenbHOH qacTH 061,eMa o6pa3Qa ~aJosaa nepecTpOHKa 

ocymecTBnaeTca He qepe3 xaoc o6pa3oBaHHH Japo.I(blllleH HOBOH ~aJ1,1, a CHH

xpoHHo, KonneKTHBHI,IM o6pa30M. CBH.I(eTenbCTBOM 3Toro HBnHnOCb Me.I(nCHHOe, 

JHaqHTenbHOe no BenHqHHe HJMeHeHHe HHTCHCHBHOCTH .I(H~paKQHOHHOro 

pacceHHHH HCHTpOHOB npH .I(CHCTBHH HMrrynbCOB nona. 

B .I(aHHOH pa6oTe npe.I(CTaBnCHI,1 peJynbTaTl,I .I(anbHCHIUHX HJMepeHHH Ha 

MOHOKpHCTanne cr203 ( KOnnHHeapHwi aHTH~eppoMarHeTHK C poM603.I(pHqec

KOH cTpyKTypoH; MarHHTHl,le MOMeHTI,1 napannenbHl,I poM603.I(pnqecxoH OCH 

KpHCTanna, TeMnepaTypa tteena TH"' 310 K, KPHTnqecKoe none crrnH-$norr

rrepexo.I(a npH HHJKHX TeMrrepaTypax H "' 60 K3 ) . 

ucnonbJOBanca cneKTpoMeTp cuuJ-2/ 2 , 3 / Ha nyqxe HMnynbCHoro peax

TOpa HBP-2, rrpe.I(HaJHaqeHHW{ .I(nH HCCne.I(oBaHHH MeTO.I(OM BpeMeHH nponeTa 

HCHTpOHOB COCTOHHHH H npoQeCCOB, HH.I(YQHpOBaJIHl,IX B MarHHToynopH.I(OqeH

Hl,IX semecTaax HMrrynbCHUM MarHHTHUM noneM. 

MOHOKpHCTann C pa3MepaMH 4X7X8 MM oxnalK,I(ancH 

Bea) TennOBO.I(, 0.I(HH KOHeQ KOToporo HaXO.I(HTCH 

qepe3 KepaMnqecKHH 

B *H.I(KOM aJOTe/ 2/. 

HeO.I(HOpO.I(HOCTb TeMnepaTyp1,1 B 061,eMe o6pa3Qa H TOqHOCTb ee CTa6HnH-

3aann - B rrpe.I(enax 1%. UMnynbcHwi Mar11HT/ 3 / c ropHJOHTanbHUM Ha

npasneHHeM nona BMCCTe C KpHOCTaTOM noMemancH B QeHTpe .I(H~paKTOMeTpa 

H~-3/ 2/ Ha paCCTOHHHH 30 M OT aKTHBHOH 30Hl,I peaKTOpa. PaCCTOHHHe 

MelK.I(y o6pa3QOM H .I(eTeKTOpOM paBHO L 2. 12 M, 3~eKTHBHaH TonmH11a 

pa6oqero 061,eMa .I(eTeKTopa tL = 0.02 M. HMnynbc1,1 MarHHTHOro nona HMeIOT 

~OPMY nonoBHlll,I nepHO.I(a CHHYCOH.I(l,I ( C HeKOTOpl,IM JaTyxaHHCM C MH

TenbHOCTbD 1050 MKC. KpHOCTaT BMecTe c o6pa3QOM MO~O BpamaTb BOKpyr 

aepTHKanbHOH OCH, napannenbHOH OCH [ 101] KpHCTann~. . HeO.I(HOpO.I(IIOCTb 

aKcuanbHOH KOMnoneHTl,I MarHHTHOro nona B 061,eMe o6pa3Qa He npesI,1II1ana 

t\, a pa.I(ttanb11aa KOMnonenTa nona cocTaBnana He 6onee 1% OT aKcttanb

HOH. C TaKOH *e TOqHOCTbD no.I(.I(ep*HBanacb nOCTOHHHOH Ja.I(aHHaH aMnnH-

Ty.I(a HMrrynbCOB nona. 

oco6eHHOCTbD cneKTpoMeTpa HBnHeTCH B03MO~~CTb Ha6nD.I(eHHH KHHeTH-
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KH nepexO~HI,IX nponecCOB B o6pa3QC. IlpH 3TOM BpCMH pa3pCWCHHH MCTOna 

JHaqHTCnbHO MCHbWC, qeM ~HTCnbHOCTb BCJil,IIIJKH peaKTOpa ( paBHaH OKOnO 

250 MKC ). M03a-HOCTb KpHCTanna cymeCTBCHHO MCHbWC yrnOBOH pacxo~H

MOCTH A8 nepB-HOrO nyqKa. B TaKOM cnyqae BpCMCHHOC pa3pCWCHHC, T.C. 

BpCMCHHOH ~HanaJOH, B KOTOpOM npOHCXO~HT 11 nepeMCWHBaHHC 11 HHqJOpMan1m 0 

COCTOHHHH 06pa3na npH nepe~aqe ee perHCTpHpylOlllCH CHCTCMC, paBH0/
4
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r~e T = 253•,\,•L - BpCMH nponeTa paccTOHHHH OT o6pa3na. ~o ~CTCKTopa, 
0 

8 - yron Bp3rra ( 3~CCb At HT Bupa~aIOTCH B MKC, A - BA, L - BM). 

BenHqHHa A8 6nHJKa K 1. 5 · 1 o-3 pa~. COOTBCTCTBYIOlllCC JHaqeHHC At 

COCTaBnHCT 5 + 10 MKC. Ho B npe~cTaBnCHHUX peJynbTaTax npeMCHHOC 

pa3peweHHC onpe~enanOCb WHpHHOH BpCMCHHOro KaHana npH nonyqeHHH Bpe

MCHH~X CilCKTpOB, paBHOH 16 MKC. 

Ha pHc.1 npe~cTaBneHa HCHTpOHorpaMMa OTpa~eHHH (224) npH H = 0 H 

BpCMCHHaH_ JaBHCHMOCTb MarHHTHOro nonH ( 3~CCb HMnynhC nonH COBMCWCH 

C ~HqipaKQHOHH~ IlHKOM C yqeTOM BpCMCHH nponeTa HCHTpOHOB OT o6pa3na 

~o ~CTCKTOpa ). Ha 3TOM ~e pHCYHKC noKaJaHa reoMCTpHH 3KCnepHMCHTa. 

10 > 

u 
l.O 

u 
u 
u 
u 
1.0 

0 .8 

u 
0 -~ 

u 
... .. 

, .... , ... 
S. I 

·•: 

n 

.·i' 

5 .3 

.. 

D 

•;.-, 
·• ·. . ·. ... .... · .. 

··• .. ;,.,!'• 

5 .5 1(1 2 

PHC. 1 HCHTpOHOrpaMMa ~HqipaKQHOHHOro OTpa~CHHH ( 224) npH H = 0 H 

COBMCWCHHI,IH C Heft HMnynhC MarHHTHOrO nonH. no ropH30HTanbHOH 

OCH OTnO~CH HOMCp BpCMCHHOro xaHana ( WHpHHa KaHana 16 MKC ). 

3~ech ~e noxaJaHa reoMeTpHH JKcnepHMCHTa; a - yron MC~Y Hanpa

nneHHCM MarHHTHOrO nonH H OCbD [222) KpHCTanna. 
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f 

PoM603~pHqecKaH OCb KpHCTanna -· B ropH30HTanhHOH nnOCKOCTH, COBnanaD

WCH c nnocKOCTbD paccCHHHH HCHTpOHOB. nnocKOCTH (222) H (224) BCpTH-. 

KanhHU,yron MCJK.UY HHMH - OKOilO 38°.HanpanneHHC MarHHTHOrO nonH 6nH3KO 

K poM603~pH'lCCKOH OCH C B03MO~~H HC60nbWHMH OTKnOHCHHHMH OT 3TOH 

OCH B TY HnH HHYD CTopoHy B ropH30HTanhHOH nnoc_KOCTH ( yron a ) . Toq

HOCTb Ha'lanbHOH OpHCHTanHH MarHHTHOro nonH B~Onb OCH CHMMCTpHH KpHC

Tanna B naHHoii pa6oTe 6~a B npenenax 0.3°. Yron pacceHHHH 28 = 90°. 

Ha pHC.2 H 3 npencTaBnCHU nne cepHH HJMCpCHHH OTpa~CHHH (224) npH 

TCMnepaType T = 130 K. HCHTpoHorpa~ B 3THX cepHHX npencTaBnHIOT 

co6ou pa3HOCTH MC~Y CilCKTpaMH npH COOTBCTCTBYIOlllHX, yKaJaHHUX Ha pH

cyHKC aMnnHTynax Hm HMnynhCOB nonH H CilCKTpOM npH H = 0. cepHH pa3nH

qaIOTCH TCM, 'ITO B nepBOM cnyqae a~ +1° - OCb MarHHTa IlOBCpHyTa no 

qacOBOH CTpenKe OT OCH [222) KpHCTanna, a BO BTOpOM a= -1°. 

IlpHHnHnHaRhHOC pa3nHqH~ B peJynhTaTax nnyx cepHH o6nHCHHCTCH TCM, 

'ITO B nepBOM cnyqae BCKTOP aHTHqJCppoMarHCTH3Ma 1 npH pOCTC MarHHTHO

ro nonH noBopaqHBaCTCH K nnOCKOCTH (222) npOTHB qacOBOH CTpenKH, a 
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PHC.2 cepHH paJHOCTHUX HCHTpOHorpaMM (IH-IO) ~H nHqipaKnHOHHOro IlHKa 

(224) npH T = 130 K, a= +1°. Hm - aMnnHTyna HMnynbCOB MarHHT

HOro nona. 
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PHC.3.TO *C, qTo Ha pHC.2, npH a -10. 

npH yMeHbWCHHH nonx nocne 'AOCTH*CHHH MaKCHManbHOro 3HaqeHHK H. nono

poT npoHCXO'AHT B o6paTHOM HanpanneHHH, no qacOBOH CTpenKe; BO BTOpOM 

*C cnyqae npoQecc nonopoTa c pocTOM nons npoTeKaeT, Hao6opoT, no qa

COBOH CTpenKe, a C YMCHbWCHHeM nonK - np0THB qacoB0H CTpenKH. HHTCH

CHBHOCTb pacceHHHH HeHTpOHOB H3MeHHeTCH B CO0TBeTCTBHH C H3MCHeHHeM 

npoeKQHH BeKT0pa l Ha MOCKOCTb (224). EcnH nem1qHHa H. 'AOCTaTOqHo 

6onbWaK, npH a= +1° B HCKOTOpblH MOMeHT BpeMeHH BeKTOp 1 CTaHOBHTCH 

nepneH'AHKynspHblM MOCKOCTH (224) - npH 3TOM pa3HOCTb HHTeHCHBHOCTeH 

( IH-IO) npHHHMaeT MHHHManbHOe ( OTpUQaTenbHOe ) 311aqeHHe. IlpH 'Aanb

nenweM pocTe nonx HHTeHCHBHOCTb B03pacTaeT no Mepe ynenHqeHHH npoeK

QHH HaMarHffqCHHOCTeH nO'ApeweTOK Ha (224). B 3TOM cnyqae pa3HOCTHaH. 

HeHTpOHOrpaMMa Ha pHC.2 HMeeT 'ABa MHHHMyMa. IlpH OTHOCHTenbHO ue6onb

WOH Ben11qHHC H. MaKCHManbHblH yron nonopoTa He 'AOCTHraeT 38°,H n03TOMY 

Ha HeHTpOHOrpaMMe HMeeM O'AHH MUHHMYM, aero nono*eHHe npH6nH3HTenbHO 

COBna~aeT C MaKCHMYMOM HMnynhca MarHHTHOro nons. OTMCTHM, qTo npH 

nonHOM noBqpoTe BeKTOpa 1 B nnocKOCTb (222), KOTOpblH 'AOCTHraeTCH npH 

~OCTaToqHO 6onbWOH BenHqHHe MarHHTHOro nons, npoeKQHH HaMarHHqeHHOC-
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Tell Ha (224) 6onbwe, qeM B HCXO~HOM, npH H = 0, COCTOHHHH. Il03TOMY 

B cnyqae a= -1° pa3HOCTb (IH-IO) npH nD60H BenffqHHC nons nonOlKHTCnb

Ha. IlpHqeM npH ~OCTaToqHo 6onbWOH BCnHqHHe H. HOpMHpOBaHHax pa3HOCTb_ 

HHTCHCHBHOCTeH (IH-IO)/Io, KOTOpax Henocpe~CTBCHHO xapaKTepH3yeT 

H3MeHeHHe oTpa*axxuen cnoco6HOCTH KpHCTanna, no Mepe ynenffqeHHH nonx 

npoxo~HT qepe3 MaKcHManbHOe 3HaqeHHe, Kor~a BCKTOP 1 napanneneH nnoc

KOCTH (224). 3TO xopow? npOHnnDCTpHpOBaHO HOpMHpOBaHHLIMH HCHTpOHO

rpaMMaMH, npe~CTaBneHHblMH Ha pHC.4. BH~HO, qTO nonHOMY nonopoTy 

BCKTOpa 1 COOTBCTCTBYCT BCnHqHHa (IH-IO)/Io, 6nH3Kax K +0.3. EOnbWOH 

pa36poc ToqeK B Haqane H B KOHQe Ka)KJ(OH H3 3THX HeHTpOHOrpaMM XBnHeT

CH cne~CTBHeM Manon HHTeHCHBHOCTH HeHTpOHOB Ha cna'AaX 'AH~paKQHOHHOro 

nHKa. 
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PHC.4,HopMHpoBaHHble pa3HOCTHUe cneKTpU (IH-IO)/Io' nonyqeHHble npH 

T = 120 K, a= -1°. 3'AeCb WHpHHa BpeMCHHOro KaHana paBHa 32 MKC. 

qTo6u CY'AHTb O BenHqHHe Ha6nD~aeMblX 3~eKTOB, ua pHC.5 noKa3aHa 

TeMnepaTypHax 3aBHCHM0CTb nnoma~eH ~H~paKQHOHHUX nHKOB (224), (112) H 

(336) ( nocnenHHH - rnaBHblM o6pa3oM xnepHoro xapaKTepa) npH H = o. 

BH~o. qTo MarHHTHblH BKna'A B 0Tpa*eHHe (224) npH HH3KOH TCMDepaType 

cocTannxeT oxono nonOBHHU. A HaH60nbwe~ OTHOCHTCnbHOe H3MeHeHHe HH-

TCHCHBHOCTH (IH-IO)/Io npH nonopoTe 1 npOTHB qacOBOH CTpenKH, COOT-
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PHC.5,TeMIIepaTypHue 3aBHCHMOCTH nnoma.r1en ,[IH~paKQHOHHUX nHKOB npH H 

• c112>, Cl c224>. o (336). 

0. 

BeTCTByXllllee, HanpHMep, HenTpOHOrpaMMaM 6 H 7 Ha pHc.2, 6nH3KO K -0.3, 

qTO CBHJJ;eTenbCTByeT noqTH O TOqHOli nepneH,[IHKynxpHOCTH HaMarHHqeHHO

CTeli no.r1pemeTOK K nnocKOCTH (224) B TOqKax, COOTBeTCTBYXllllHX MHHHMyMaM 

HHTeHCHBHOCTH, HO 11 KOrepeHTHOCTH 11 npoQecca nepeopHeHTaQHH HaMarHH

qeHHOCTen B o6beMe Bcero o6pa3Qa. 

He06XO,[IHMO COnOCTaBHTb 3TH pe3ynbTaTU C ~a30BOH ,[IHarpaMMOli Cr20 3. 

qacTb ee, COOTBeTCTBYXllllaH cmrn-ijrnon-nepexo.r1y, nonyqeHHaH HCXO,[IH H3 

,[laHHUX no npo.r1onbHOli MarHHTHOH BocnpH=HBOCTH H aHTH~eppoMarHHTHOMY 

pe30HaHcy/5 /, noKa3aHa Ha pHC.6. BenHqHHa KpHTHqecKoro nonx H, COOT-
e 

BeTCTByXllllaH HenTpOHOrpaMMaM Ha pHC.2 H 3, npH T = 130 K, paBHa 
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PHC.6.~a30BaH ,[IHarpaMMa .[lnH Cr203 

( CM. pa60Ty/ 5 / ). 

65.5 K3, a ,[lnH HeHTpOHorpaMM Ha pHC.4, npH T = 120 K, He= 63.8 K3. 

Ha pHC.2 BH,[IHO, qTO nOBOpOT Ha 38° npH 130 K npoHCXO,[IHT B MarHHTHOM 

none OKono 68 K3, a nonHUH nOBOpOT, Ha 90°, KOr,[la HHTeHCHBHOCTb npH-

6 

HHMaeT MaKCHManbHOe 3HaqeHHe, ,[IOCTHraeTCH nHmb B none OKono 76 K3. 

cne.r1yeT HMeTb B BH.nY,qTo 3aBHCHMOCTb yrna nOBOpOTa OT nonx B Haqanb

HOH CTa,[IHH npoQecca nepeopHeHTaQHH HaMarHHqeHHOCTeH B 3HaqHTenbHOli 

CTeneHH 3aBHCHT OT BenHqHHU OTKnoHeHHH MarHHTHOro nonx OT OCH CHMMeT

pHH. OTKnOHeHHH Ha 1° MO~eT OKa3aTbCH ,[IOCTaTQqHUM, qTo6u HHTeHCHB

HOCTb pacceHHHH HeHTpOHOB Haqana H3MeHHTbCH B MarHHTHOM none, cyme

CTBeHHO MeHbmeM, qeM He. 3TO npOHBHnOCb, B qacTHOCTH, B HeHTpOHorpaM

MaX Ha pnc. 2. 

KoHeqHo, HaH6onee Ba~OH qepTOH pe3ynbTaTOB H3MepeHHH HBnHeTCH 

qpeJBuqaHHaH 3aMe.r1neHHOCTb, nnaBHOCTb H3MeHeHHH opneHTaQHH HaMarH.H

qeHHOCTeH no.r1pemeTOK ,[10 3HaqeHHH nonH, HaMHOro npeBUWalOIUHX He, He xa

paKTepHaH .r1nH MarHHTHUX ~a30BUX nepexO,[IOB nepBoro po.r1a. 0 TOM, qTQ 

3TOT pe3ynbTaT He HBnHeTCH cne.[ICTBHeM HeO,[IHOpO.rlHOCTH MarHHTHOro nonH 

HnH TeMnepaTypu B o6beMe o6pa3Qa, CBH,[leTenbCTBYIOT, HanpHMep, pe3KHe 

nepena,[IU HHTeHCHBHOCTH Ha tteHTpOHOrpaMMax pHC.4, KOTopue npOHBnHIOTCH 

B cnyqaxx 6onbill0li CKOpOCTH H3MeHeHHH nonH. 06 3TOM ~e CBH,[leTenbCTBYIOT 

H pe3KHe npoBanu HHTeHCHBHOCTH ,[10 3HaqeHHH, COOTBeTCTBYXllllHX noqTH 

TOnbKO H,!:lepHOMY pacceHHHD, Ha pHC.2(6,7,8). npH yBenHqeHHH KPYTH3HU 

H3MeHeHHH nona r ny6HHa npoBana yMeHbmaeTCH Bcne.r1cTBHe orpaHHqeHHoro 

BpeMeHttoro pa3pemeHHH. 

JIHTEPATYPA 

1. reoprHeB ~-- KHM qHp CeH, HH3Hon c .• HHTQ B.B., RKOBneB A.A., 

OHRH, Pl4-89-578, ~y6Ha, 1989. 

2. AHaHbeB E.H. H .r1p., OHRH, Pl3-89-517, ~y6Ha, 1989. 

3. BapeHHK r.A. H .r1p .• OHRH, Pl3-89-518, ~y6Ha, 1989. 

4. HHTQ B.B., OHRH, 3-5372, ~y6tta, 1970. 

5. Foner s., Phys.Rev.,vol.130, No 1, 183, 1963. 

PYKOilllCb IlOCTyrmna B 113,[laTenhCKHii OT.[len 
29 CeHTH6pH 1992 ro,1:1a. 

i 



reoprues JI,., HttTU, 8.8., .slKosnes A.A • P 14-92-399 , 
. <<KorepettTHhlH>> cn~u-cpnon-nepexo,!:{ a Cr2O3, 

HHJ:{yu.npoeauuhlii HMnynh'cilhlM Mar~HTHhlM noneM 

TTpe,!:{CTa~JieHbl pe3yJihTaTbl no ,!:{H<ppaKU.HH ueiiTpoHOB Ha MOHOKpHCTaJIJie 
OAHOOC~oro aHrncpeppoMarueTHKa Cr2O3, e KOTopoM HMnynhCHhlM MarHHTHhlM 

nonei.t HttAyu.npyeTCSI cnnu-cpnon-nepexoA. 8 KHtteTHKe cpa3oeoro nepexoAa 
npoSIBHJiaCb qpe3Bhllfaiiua'SI 3aMe.i('JieHHOCTb nepecTpoHKH opneuTaU.HH HaMar
HHiieHHOCTeii 00/WeWeTOK .H KOrepeHTHOCTb ::noro npou.ec~a no BCeMy o6beMy 
o6pa3U.a, 6e3 o6pa3oBaHHSI 3apo,!:{h1Weii HOBOH cpa3hl. . 
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TTepeeoA asTOpoB 

'Georgiev D., Nietz V;V., Yakovlev A.A. 
<<Coherenb> Spin-Flop Transition in Cr2O3 · · 

Induced by pulsed Magnetic Field 

. P 14-92-399 

The results of the neutron diffraction measure~ent on the- Cr2O3 single 

crystal in which the spin-flop transition is induced by a pulsed magnetic field. 
'are given. An extreme delay in the reorientation of sublattices magnetisations 
and coherence .of this process without nucleation is manifested in the phase 
transition kinetics. . . . 

The i~vestigation has been performed atthe La~ratory of Neutron Phy-
sics, JINR. ' · 
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