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HMilYJibCHOl'O peaKTOpa .l'.IBP-2 H3MepeHbl KOMilOHeHThl CJia6oro aHTHcpeppo­

.. MarneTH3Ma HOHOB Fe+3 B YFeO3 H HoFeO3, OTHOIIIeHH51, 3THX KOMilOHeHT 
K KOMilOHeHTaM OCHOBHOl'O ~HTHcpeppoMarneTH3Ma paBHhl 0,014 ~]151 YFeO3 
ii 0,011 ~JI51 HoFeO3 (ToqHoCTb oKoJio 10%); · 

.· . . Pa60Ta BhIIlOJIHeHa B .ITa66paTOpHH HeH;pOHHOH (pH3H~H n:M'.ll.M.<l>paHKa. 
Ott.sill .. 

Coo6ll1em1e Q6,,e,11rneHHOro 11Hcrmyw S1,1epHb~x 11cc1ie,10BaH11H. JJ:y6Ha, 1994 ·. 

IlepeBo~ aBTopoB ... 
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Weak Antiferromagnetism in YFeO3 and HciFeO3 · 
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Pl4,-94-430 

· • · Weak antiferromagnetism of.Fe3+-ion's inYFe03 and HoFe03 by neu~ron 
diffraction at the SNIM-2 spectrometer using a pulse reactor IBR-2 is measured. 

The ratios between components of this antiferromagnetism and the main 
aritiferromagnetk order are equal to 9.014 for YFeO3 and 0.011 for HoFeO3 
.(with precisions about 10%) .. 

. The investigati~n has been perform'ed atthe Frank ~bor;tory of Neutron 
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KpttcTarum•recKall CHMMeTpllil YFeO3 H HoFeO3 orrucbrnaeTc» poM6uqecKoti: 

npocTpaHcrnemmi1 rpyrmoti: D!~ - Pbnm . B YFeO3 npu T < 640 K, a B HoFeO3 B 

,l\Hana30He OT 63 AO 640 K pearrmyeTC51 COCT051HHe r4, B KOTOpOM OCHOBHOH BeKTOp 

aHrncpeppoMarneTII3Ma G = M 1 - M2 + M3 - M4 (M; - HaManmqeHHOCTH rro,upeIIIeTOK 

)KeJie1a) HanpaBJieH no ocu a H ecTb "npnMecb" BeKTopa cna6oro cpeppoMarneTH3Ma 

F = M1 + M2 + M3 + M4 H BeKTopa CJia6oro aHTII<peppoMarnern3Ma A = M 1 - M2 - M3 + 
M4, HanpaBJie1rnux, coorneTcTBeHHO, no oc»M c H b. Harruque KOMnoHeHT Fe u Ab 

o6ycJIOBJieHO CHMMeTpttei1 KpHCTaJIJia, a BeJIHqHHbI ux onpe,UeJI51IOTC51, maBHbIM o6pa30M, 

aHTHCHMMeTpH'IHbIM o6MeHHblM B3aHMO,lleHCTBHeM Me)K,!(y HOHaMU )KeJie1a'
1
'. BeJIUquHa 

KOTOporo Ha ,!\Ba nop51,l1Ka MeHbIIIe H30TponHoro o6MeHHOro B3aHMO,UeHCTBllil. Il03TOMY, B 

ornuque OT KOMnOHeHTbl Fe, BeJIHqHHa KOTOpoi1 Jienm orrpe,ueJI51eTC51, H3MepeHHe 

aHTHcpeppoMarHHTHOH KOMIIOHeHTbl Ab H, CJie,uonaTeJibHO, onpe,lle.nem1e COOTBeTCTByIOIIIeH 

KOHCTaHTbl aHTIICllMMeTpIIqHoro o6MeHa He ,UOCTyrruo .LIJl5I 06b1qHbIX MarnHTHbIX MeTO,l\OB. 

L{ocrnrnqno no,UX0.[151llll!M cpe,UCTBOM .[IJl5I onpe,lle.nenllil Ab 51BJI51eTC51 .UH<ppaKUllil 

Hei1Tponoa. 11 TaKHe H3MepeHllil 6hmII ~e pauee Bhmonueuhi'
21

• Ho II B 3TOH pa6oTe 

npHIIIDOCb npeo,uoJieBaTb TPYAHOCTH, o6ycJIOBJieHHbie OTHOCHTeJlbHO MaJIOII 

HIITeHCHBHOCTblO .UH<ppaKUHOHHb!X IIHKOB, CB513aHHb!X C KOMIIOHeHTOH Ab. B H3MepeHllilX 

Ha MOHOKpHCTaJIJie YFeO3 C nonepeqnb!MII pa3MepaMII OKOJIO 4 MM .LIJl5I Bbl,l\eJieHllil cna6b!X 

AH<ppaKUHOHHb!X OTpa)KeHHH Ha cpoue CHJibHb!X 5!.[lepHbIX nHKOB II MaI1IIITHbIX OTpa)KeHIIH, 

CB513aHHbIX C APY'fIIMH KOMnoueHTaMH BeKTOpOB HaMarnuqeuHOCTII, HCIIOJib30BaJiaCh 

AH<ppaKUllil nompmonanHb!X nei1Tpouon c nepenopoTOM cmmon. Ilpe,ucTaBJI»IOTc» 

y6eAHTeJlbllblMH TIUaTeJibllbie AOnOJIHHTeJibllbie H3Mepeullil, II03BOJIHBIIIHe IICKJIIO'IHTb 

BJillilHIIe MHOroKpaTHOfO pacce»Hllil Ha MOHOKpHCTaJIJie. B pe3yJibTaTe 6bmO IIOJiyqeHO 

1uaqeHne OTHOIIIeHllil A,JGa, pannoe l.93xI0-2, ~o rrpaKTuqecKH conrra,uaeT co 3naqem1eM 

l.95x10-2 , nonyqennuM .LIJl5I op-rocpeppHTa HTTpllil TeopeTIIqecKHMII pacqeTaMu'2·
5
'. 

OcnoBHb!M MOMeHTOM, Bb13hIBaIOIIIIIM COMHeuue B KOppeKTHOCTII rronyqeuuoro
121 

pe3yJihTaTa, 51BJI51eTC51 HCIIOJib30BaHHall TaM npoue.uypa HOpMIIpOBKII IIHTeHCIIBHOCTeti: 

CJia6bIX Ab-lIIIKOB ua CHJibHble ».uepHbie II MarnHTHbie OTpa)KeHllil, IICKa,KeHHhie 

3KCTIIHKUIIei1, yqe-r KOTOpoti:, KaK II3BeCTHO, pe,nKO 6hIBaeT ,UOCTaToquo TOqHbIM rrpII 

IICIIOJib30BaHIIII KpIICTaJIJIOB C TaKllMII pa3MepaMII. Il03TOMY npe,llCTaBJI5IJIOCb IIOJie3HbIM 

BbIIIOJIHIITb II3Mepeullil, ue CB513aHHbie C TaKOH 11ey,uo611oti: nopMIIpOBKOH. 

Pe3yJibTaTbl H3MepeHIIH KOMIIOHeHTbl Ab, npe,uCTaBJieHHbie B ,UaHHOH pa6oTe, IIOJiyqeHhl 

c MOHOKpIICTaJIJiaMII YFeO3 (IIJiaCTIIHa TOJIIIIIIHOH 3 MM, BeCOM 0.3 r) II HoFeO3 (c pa3-

MepaMII 5x6x8 MM3) ua crreKTpoMe-rpe CHHM-2'
61 

no apeMenII npone-ra. HcrrOJih30BaJiach 

npII 3TOM rrpocTeHIIIall reOMeTpllil: aKTIIBHall 30Ha lffiP-2 C 3aMe.[IJIHTeJieM neHTpOHOB -

IICKpIIBJieHHblH 3epKaJibHblH neti:TpOHOBO.U - o6pa3eU na paCCT051HIIII 30 M OT 3aMe.[IJIHTeJI51 -

,ueTeKTOp uefupouon ua paccTo»HIIII 2.17 M OT 06pa1ua. 

L{JI51 IICKJIIOqeHllil He06XO,UllMOCTII HOpMIIpOBKII CJia6b!X ,UII!ppaKUIIOHHbIX IIIIKOB 

OTHOCHTeJibHO .UpY'fIIX IIIIKOB, · CHJibHO 3aBIIC5lllllIX OT 3KCTIIHKUIIII, II3Mep»JIIICb 



IIHTeHCIIBHOCTb II cpOpMa CIIeKTpa IIepBIItIHOro IIyqKa. ,l:Lrr.11 3TOro IICIIOJib30BaJ1C.II Baml,!lIIll, 

IIOMemaeMblll Ha MeCTO o6pa3Ua, II TOT )Ke ,IJ;eTeKTOp, 'ITO II rrpII II3MepeHIIII IICCJie,IJ;yeMblX 

o6pa3UOB. TeneCHblll yron ,IJ;eTeKTOpa (UUJIIIH,ll;pIIqecKoii: cpopMbl c ,ll;IIaMeTpOM 45 MM) 

OTHOCIITeJibHO 06pa3ua 06ecrreqIIBan pemcTPaumo Bcero pacce.11HHOro Ha KpIIcraJIJie rryqKa 

Heii:TpOHOB. IlpII o6pa60TKe ,ll;IIcppaKUIIOHHblX IIIIKOB IIX IIJIOmMb HOpMIIpOBanacb Ha 

crreKTp BaHa,IJ;IIll c yqcroM ero 061,eMa. 
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PIIc. l Heii:TpoHorpaMMbI 

,IJ;JI.11 YFe03 rrpII ,IJ;Byx YKa3aH­

HbIX 3HaqeHIIllX YTJIOB pac­

ce.sIHIIll ( t - rrrnpIIHa KaHana 

_BpeMeHHoro aHanll3aTopa). 

ll3Mep.llJIC.II ,ll;U!ppaKUIIOHHblH IIIIK (201), CB.113aHHblH TOJibKO co CJia6oaHTII-

cpeppoMarnHTHOii: KOMIIOHeHTOii: Ab. Ha pIIc. l rrpe,IJ;CTaBJieHbl ,IJ;Be Heii:TpOHOrpaMMbl ,IJ;JI.11 

YFe03, rronyqeHHble, COOTBeTCTBeHHO, rrpII 20 = 90° II 94°. A Ha pIIc.2 rrpIIBe,IJ;eHa 

COOTBeTcTByiomrui ,IJ;IIarpaMMa pacce.sIHIIll (rrpII 20 = 90°) BMeCTe C ceqeHIIeM o6paTHOll 

KpIICTaJIJIIIqecKOii: peIIIeTKII. 

OcHOBHOe, 3KBaTOpIIanbHOe ceqeHIIe ccpepbl 3Banb,IJ;a "pa3Ma3aHo" B rrpe,IJ;IIOJIO)KeHIIII 

YTJIOBOH pacxo,IJ;IIMOCTII rrepBIItIHOro rryqKa B ropII30HTaJlbHOii: IIJIOCKOCTII B rrpe,IJ;enax 

± 0.5°. )leii:CTBHTeJibHlUI IIIIIpIIHa pacrrpe,IJ;eJieHIIll (Ha IIOJIOBIIHe BbICOTbi), Ha Bh!XO,IJ;e 

3epKaJibHOro Heii:TpoHOBO,IJ;a ,IJ;JI.11 Heii:TpOHOB C ,IJ;JIIIHOH BOJIHbl /1, = 3.5 A, COOTBeTcTByIDmeii: 

IIJIOCKOCTII (201), paBHa · 10', rrpnqeM oco6eHHOCTh rrporrycKaHIIll Heii:TpOHOB qepe3 

Heii:TpOHOBO,ll; TaKOBa, 'ITO YTJIOBbie pacrrpe,IJ;eJieHIIll ne IIMelOT 3aT.llttyTblX "xBOCTOB". 

IloKaJaHo TaK)Ke ceqenIIe ccpeph1 3Banb,IJ;a CJie,IJ;yIDmIIM, 6nm1rnii:IIIIIM CJioeM o6paTnoii: 

KpIICTaJIJIIIqecKoii: perneTKII. Y3eJI (104), naxo,IJ;.11muii:c.11 B6JIII3II OT ccpepbl 3Banb,IJ;a, 

COOTBeTCTBYeT TOJibKO KOMIIOHeHTaM yrrop.11,ll;oqenIIll C ll a, OTCyTCTByIDmIIM B COCTO.IIHIIII 

r4. A Y3eJI (203), IIO,IJ;o6no ymy (201), CB.113aH TOJihKO C Manoii: KOMIIOHeHTOll A, II II03TOMY 

ne MO)KeT oKa3hIBaTh 3aMeTHoro BJIIIllHII.11 na oTpaxeHne (201). lJ3 ananomqnoii: 

,IJ;IIarpaMMbl ,IJ;JI.11 20 = 94° CJie,IJ;yeT, qTo II B 3TOM CJiyqae na ccpepy 3Banb,na ne IIOIIa,IJ;alOT 

KaKIIe-nn6o Y3Jlhl o6paTHOll peIIIeTKII, KOTOpble MOrJill 6hl IICKa3IITb IIHTeHCIIBHOCTh (201). 
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OTclO,IJ;a CJie,IJ;yeT, qTo BJIII.IIHIIe na pe3yJihTaTbl II3MepeHIIii ,ll;IIcppaKUIIOHHOro pacce.llHII.11, 

CB.113aHHOro C ,ll;pymMII KpIICTaJIJiorpacpnqecKIIMII IIJIOCKOCT.IIMII, OTCyTCTByeT. 

Pe3yJibTaTOM o6pa60TKII Heii:TpOHOrpaMM ,!l!I.11 (201) oprncpeppIITa IITipII.11 .IIBJI.IIIOTC.11 . 

CJie,IJ;yIDmIIe 3HaHeHII.II KOMIIOHeHT 3cpcpeKTIIBHblX CIIIIHOB (OTHeCeHO K 0,ll;HOMY IIOHY 

)KeJie3a), HarrpaBJieHHhIX no ocn b: Sb (20 = 90°) = 0.0337, Sb (20 = 94°) = 0.0360. 
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Pnc.2 )lnarpaMMa pacce.11-

HII.11 rrpn 20 = 90° II ceqeHII.11 

ccpepoii: 3Banb,IJ;a 06parno11 

KpIICTaJIJIIIqecKOll perneTKII. 

PIIc.3 HeiiTpOHorpaMMa llJl.11 

HoFe03. TpeyroJibHIIKaMII noKa­

JaH cneKTp, rronyqeHHblll np11 

IIOBOpOTe KpIICTaJIJia Ha 1.5° OT 

·~ ,ll;IIcppaKUIIOHHOro IIOJIOJKeHHll. 
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Ha puc.3 rrpIIBe,IJ;eHa HeiiTpoHorpaMMa llJl.11 HoFe03, rronyqemrnll npu 20 = 67°, 

T = 80 K. C IIOMOmhlO ,IJ;IIarpaMMbl paccellHIIll, IIO,IJ;06HOII TOIi, '[TO npe.ncrnBJieHa Ha p11c.2, 

MO)KHO y6e,IJ;IITbCll B TOM, qTo H B 3TOM CJiyqae IICKJIIOqeno BJIHllHIIe m1cppaKIIHH Ha .npymx 
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IIJIOCKOCTl!X. B pe3yJibTaTe o6pa60TKH :noii HeHTpOHOrpaMMbl rrorryqaeTCl! 3Ha'ICl!He 
KOMIIOHeHTbl Sb B HoFcO3, pasuoe 0.0268. 

ITorraral! 3cpcpeKTHBHblH CIIHH HOHa JKerre3a paBHblM 5/2, rronyqaeM cpe.!(Jrne 3HatieHHl! 
ornolI!eHHH AJJGa = SJJSa paBJibIMH: 0.014 Ml! YFeO3 H 0.0107 Ml! HoFeO3 (TO'IHOCTh 
OKOJIO JO%). 
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