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1. Bneueuue 

B pa6oTe [1] 6hIJrn ony6rrttKOBaHbI pe3yJihTaTbI CllCTeMaTwrecKoro 

HCCJie.!{OBaHIIJI KpHCTaJIJIHlJeCKOro norrll (KIT) B cepHH H30CTPYKTYPHbIX coe,!{HHeHHH 

RECu2Sh (RE-peUKal! 3eMJill). Ha6opbI napaMeTpoB KIT aHTmpeppoMarnHTHhIX 

lJJieHOB Plllla cpaBHHBaJIHCb c onpe):lerreHHb!MH panee [2] napaMeTpaMll KIT Will 

CHCTeMbI c Tll)KeJih!MH cpepMHOHaMH (CT<I>) CeCu2Sh. AHarrm npOBOJ:lHJICll na ocnoBe 

cynepn03HUHOHHOH MO.!{eJIH HblOMana [3]. B pe3yJibTaTe 6hIJI o6napy)KeH aHOMaJibHO 

6orrhlllOH BKJIM Koop.umrnuuonnoil: ccpepbI JIIIraHJ:{oB Si B KIT CeCu2Sh, KOTOpb1il: MhI 

onpe):leJIHJIH KaK rn6pH.!{H3aUHOHHbIH BKJia):l B KIT, T.e. BKJIM, B03HHKalOIUHH H3-3a 

rn6pH.!{H3aUHH f-arreKTpOHOB Ce H p-arreKTpOHOB Si. 

BTOpblM Ba)KHbIM BblBOJ:{OM [1] 6bIJI BblBO,!{ 0 HaJIHlJHH anarrorttlJHOro, XOTll H 

MeHhIIIero no a6corr10rnoil: BeJIHlJHHe, rn6pH.!{mauuonnoro BKJIMa B KIT PrCu2Sh. 

OcTarrbHb!e uccrre.uoBaHHb!e B [1] tJJieHhI pl!J:la RECu2Sh, BKJIIOlJal! II NdCu2Sh, 

rn6pH.!{H3aUHOHHOfO BKJia):la B KIT, no HaIIIeMy MHeHHIO, ne HMeJIH. B HaCTOllIUeil: 

pa6oTe npeJ:lCTaBJieHbI pe3yJihTaThI uccrre;:{0Ban1rn KIT B coe.uunenHl!x RE-TR2Sh, 

COJ:lep)Kamux 6rrH)KattlllHX coce):leil: Ce no pllJ:lY peAK03eMerrbHh!X arreMeHTOB (Pr, Nd) 

If pa3JIHlJHhie nepeXO.!{Hb!e MeTaJIJibl. 3TO CJie):lylOIUHH Illar B CHCTeMaTttlJeCKOM 

:3KCnepuMeHTaJibHOM HCCJie,!{OBaHim KIT J:{aHHblX H30CTPYKTYPHb!X coeJ:{HHeHHH. 

Onpe.uerreHHe napaMeTpOB KIT llBJilleTcll MHoronapaMeTpntJecKoil: 3a):latJeil: (B 

J:{aHHOM crryqae HII\YTCll 5 napaMeTpOB) H, ecTeCTBeHHO, neT HHKaKllX rapaHTHH, lJTO 

norryqenHhIH pe3yJihTaT a6COJIIOTHO Bepen. Ha6op napaMeTpOB Ka)KJ:loro HOBOfO 

H30CTPYKTYPHOfO coemrneHHl! MO)KeT KOppeKTttpoBaTb y)Ke nail:J:{eHHbie Ha6opbl 

npe):lllleCTBeHHHKOB. BonpocaM, B03HllKalOIUllM B pe3yJihTaTe cpaBHeHllll KIT 

coe.!{ttHeHllH C pa3JilllJHb!Mll nepeXOJ:{Hb!Mll MeTarrrraMll, ll noCBl!IUeHa ,!{aHHal! pa6oTa. 

2. 3KnepuMeHT 

O6pa3UhI coe):lttHeHttil: PrNhSi2, NdNhSh, PrFe2Sh, NdFe2Sh 6bmu 

npttroTOBJieHbl MeTO,!{OM J:lYfOBOH IIJiaBKII Ha Me;:{HOM B0,!{00XJia)KJ:laeMOM no.uy 6e3 

nOTepb Beca B npouecce IIJiaBJieHIIl!. ITocrre OT)Kttra B BaKYYMe nptt 700°C 

peHTreHOCTPYKTYPHhiil: anarrm tt aKcnepllMeHThI no AttcppaKUtttt Heil:TpOHOB noKa3arrtt 

OTCYTCTBlle nocTOpOHHllX cpa3. 

3KcnepttMeHTbI no neynpyroMy paccellHlllO TeIIJIOBhIX neil:TponoB (HPTH) 

npOBOJ:{HJillCb na BpeMllnporreTHOM cneKTpOMeTpe npl!MOH reoMeTpllll HET, CTOll!UeM 

na llMIIYJihCHOM HCTOlJHttKe ISIS (Rutherford-Appleton Laboratory, UK). ,Uttana3on 
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nepet{aHHbIX 3Hepmii:, He06XOt{liMbIX .wrn nepeKpb!Tllil noJIH0fO pacmeilJleHllil KIT, 

MeIDIJICH OT o6pa:n.{a K o6p,mzy. IT03TOMY pa3Hbie coemrneHllil mMepHJIHCb C 

. paJJIW!Hb!Ml:I HaJieTaIOil(liMH 3HepmHMH Heii:TpOHOB: 

NdNi2Si2 - Eo = 15 !'.rnB c pa3peuie1meM 0.4 MaB Ha ynpyroii: JIHHHH; 

PrNi2Si2 - Eo = 35 MaB c pa3pemeHHeM 1.5 MaB Ha ynpyroii: JIHHHH; 

NdFe2Si2 - Eo = 35 MaB; · 

PrFe2Si2 - Eo = 15 M3B l:I Eo = 60 M3B C pa3pemeHHeM 3.o· M3B Ha ynpyroii: 

Jll:IHHH. 

O6pa3l.{bl BeC0M 0K0JI0 50 r noMell(aJil:!Cb B aJIJIIOMHHHeBblH K0HTeii:Hep, a 

3aTeM B pecppm1rnpaTOp 3aMKHYT0ro UHKJia M» mMepeHllil npH T=l2 K H Bhlme. 

CneKTpbl CHIIMaJIHCb npH yrnax pacceHHllil 5, 136, 11, 16, 21 H 26°. 

CneKTpbl, CH»Tble npH nocJiet{Hl:IX 4-x yrnax, CYMMHp0BaJIHCb,. H Ha 0CH0BaHHH 

nonyqeHHoro CYMMapHoro cneKTpa onpet{eJI51JIHCb napaMeTpbI KIT.· 

3. MeTO~HK3 o6pa60TKH 3KCnepHMCHT3JlbHbIX ~3HHblX 

Onpet{eJieHHe napaMeTp0B KIT npoBot{HJI0Cb no CTafft{aprnoii: MeT0t{HKe, 

n0JIH0CTbIO l:13JIO.lKeHHOH B [~]. 3t{eCb Mb! n0BT0pliM 0CH0BHbie M0MeHTbl. 

3KcnepHMeHTaJibH~Iii: cneKTp 0nHCbIBaeTCH C n0M0il(blO cpopMyJibl 3aK0Ha 

pacceHHIUI II30JIIIp0BaHH0ro MarHHTH0ro M0MeHTa, noMemeHHoro B KIT (CM, 

HanpIIMep, [ 4]). MaTpII'IHbie 3JieMeHTh!, 11eo6XOt{liMble MH ero Bbl'IHCJieHllil, 

HaX0MTCH C n0M0il(bIO t{IIaroHaJIH3al.{IIH raMHJibT0HHaHa KpIICTaJIJIII'IeCK0ro 

H cF· B cnyqae TeTparoHaJibHOii: T~'Ie'IHOii: CIIMMeTpIIII (TaK~Ba CIIMMeTpllil 

pet{KOH 3CMJIII (P3) B Hallll:IX COCt{HHeHlliIX) 
"' o ...... o o"'o o"'o 4""4 4""4 

HCF =8202 +8404 +8606 +8404 +8606. 
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m - 3KBUBaJieHTHbie onepaT0pbl CTIIBeHCa, t{eHCTByIOil(He B np0CTpaHCTBe 

npoeKl.{IIH n0JIH0ro MarHUTH0fO M0MeHTa P3. B1,1pa)KeHIU1 6,m 'Iepe3 onepaT0pbl 

n0JIHoro MarHUTHoro M0MeHTa u ero npoeKl.{Illl npuBet{eHhl, nanpHMep, B [5]. TaKHM 

o6pa30M, 3aK0H pacCeHHllil HBJIHCTCH cpyHKl.{Ueii: napaMeTp0B { 8,m}, K0TOpbie CaMH no 

ce6e cot{ep)KaT uncpopMauu10 o 6JIH)Kaii:meM oKpy)KeHuu uona P3, u HX onpet{enenue 

npet{CTaBJIHeT co6oii: l.{eJib IlCCJiet{0BaHllil. 

· IToHcK napaMeTp0B KIT ocymecTBJIHeTc» B t{Ba 3Tana. CHa'Iana c n0Mom1,10 

napaMeTpH3al.{Hil BaJibTepa [6J C onpet{eJieHHbIM maroM CKaHupyeTC51 Bee 

np0CTpaHCTB0 { 8m} M51 noHCKa T0'IeK, C00TBeTCTBYIOIUHX Ha6opy t{l:ICKpeTHbIX 
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Puc.I. 3aKOH pacce11HUJ1 coeou1teHUJ1 NdNi2Si2 npu pa3llU'lHblX me.1,mepamypax: 

KPY>KKU - 3Kcnepu.MeHmllllbHble cneKmpbl; CnllOUlHaJI JIUHUJI - cneKmpbl, pacc11umaH~ble 

Ha ocHofJe HauoeHHOW Ha6opa napaMempo6 KII; ny1tKmupHaJ1 JIUHUJI - omoellbHble 

cneKmpllllbHble KOJ.tnOHeHmbl. 

a) T=l2 K, 
6) T=35 K 
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napaMeTpOB, xapainepmy!Oll.{IIX cneKTp, T.e. IlOJIOJKeHllllM oco6eHHOCTefi II IIX 

aMilJIHTY.AaM. 3aTeM Hafi,neHHhie TO'IKII CJIYJKaT CTaPTOBhIMII TQqKaMII npoue,nyphl 

IlO,AI'OHKII pacqeTHOro cneKTpa K 3KCnepHMeHTaJihHOMy 3aKOHY pacce»Hllll MeTO,AOM 

HaHMeHhIIIIIX KBa,npaTOB (MHK). IlpII IlO,AI'OHKe napaMeTpbI { 8,m} CB060,AHO 

BaphHpYIQTC», KpoMe TOro, BapbI1pyeTC» IIIIlpIIHa Heynpyrofi JIIIHIIII (o6maM )J)UI Bcex 

IlllKOB) II yqHThIBaeTC» BJIIIMHile q>yttKI.{IIII pa3perneHlll! cneKTpOMeTPa. B KaqecrBe 

cneKTpaJibHoil: q,opMhI JIIIHIIII Mhl, KaK II B cnyqae RECu2Sh, IICilOJihJOBaJIII 

nopeHUilaH. 

4. '.3KCDCplllUCHTaJILHLie pe3yJILT3TLI 

4 l.NdNi2fil2 

3Hepllill HaJieTa!Oll.{IIX Heil:TpOHOB Eo = 15 M3B nepeKpbIBaJia IlOJIHOe 

pacmeilJieHI1e KII (8.5 M3B). IlpII 3TOM JnaqenIIII Eo npeo6na.nanI1e MarIIHTnoro 

pacce»Hllll B cneKTpe Ja cqeT Q-JaBI1CHMOCTI1 q,opMq>aKTopa JaKona pacce»nllll 

»BJIMeTC» no,naBJIMIOll.{IIM II BOnpoc pa3.nenenHM MaillllTHOro II q>OHOHHOI'O pacce»HHM 

,AaJKe He BCTaeT. 

Ha pI1c.l(a,6) npe,nCTaBJieHbI 3KCnepHMeHTaJihHhie II pacqeTHbie cneKTpbI 

coe,nI1HeHlll! npII T COOTBeTCTBeHHO 12 II 35 K. BH.AHO xopornee cornacoBaHile 

pacqeTHhIX cneKTpOB, COOTBeTCTBYIQll.{IIX paJJIINHhIM TeMnepaTypaM, T.e. npII T=12 K 

3q>q>eKThI, CB»3aHHhie C o6MeHHhIM B3arn.m.neil:CTBileM, HecymecrneHHhI no cpaBHeHIIIO 

c noTeHI.{IlaJIOM KII. Hail:,nennhre napaMeTphr {BJ"} noMell.{eHhI B rn6n.1, a cxeMa 

ypoBHefi pacmeilJieHHOro MYJihTil~eTa 41912 II CTPYKTypa .BOJIHOBhIX q>yttKI.{IIH 

co6crneHHhIX cocTo»Hilil: A CF npe,ncTaBJieHhI Ha pI1c.2. 

CymecTBeHHhIM KpI1TepI1eM BhI6opa ToqeK npII ceToqnoM IlOIICKe, KpOMe 

IlOJIOJKeHIIH II IIHTeHCIIBHOCTeil: IlIIKOB, 6bIJIO npHIIIICbIBaHile oco6ennocTII OKOJIO 

3 M3B nepexo.ny c BoJ6yJK.nennoro ypoBHM (Ha 3TO YKaJhrnaeT TeMnepaTypHaM 

3aBIICIIMOCTh IIHTeHCIIBHOCTII IlIIKa). 3To pe3KO YMeHhIIIlIJIO KOJIIlqecrno no.nxo~ll.{IIX 

ToqeK II Il03B0JIIIJIO JIOKaJIIl30BaTb IIX B Y3KOH o6naCTII npocrpancrna napaMeTpOB. 

4.2.PrNi_iSi.2 

Ha pHC. 3(a,6) npe.ncraBJieHbI 3KCnepI1MeHTaJihHbie II pacqeTHbie cneKTpbl 

MarHIITHOro OTKJIIIKa 3TOro coe,nI1HeHHM npII T = 25 II 50 K COOTBeTCTBeHHO. Bb16op 

MIIHIIMaJihHOH TeMrrepaTypbl onpe,neJIMJIC» Tpe60BaHI1eM npeBhIIIIeHHM TN = 18 K [7]. 
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Ta6mm.a 1. 
Cooc)ua.R ma6A1111a 111a 1u•1twl 11apa.Atc·m110« Kil <1 coe,h111<'1t1tR.t l'r.Ntl• 

Cu.Ni.Fe. Dwtmi1e 1w coc,>1111c1111x.11 c Ni.1.-t• 110.1y 1u•m,1 ,, ,>a111101i pafiomc, rlamH1'<' 

110 Pr.Nd-Cu 81Rlllh/ 111 {I/ 

PJ-IIM Bi<mB, B:c•uB) B:hnB) B 4
4

ouBJ B:l\l)RI 

A2° <R2>(MJ8) A: <R4 >('1Jhl A: <R6>(i.uRl A: <R 4>t•u8l A: <R6>ou81 
.. 

Pr-Cu -0.085±.005 11.W+ llll·lff·l 14.30+ 30)·tll·5 +(2.05±.05)·!0"2 ±14.55+.os ,. ur4 

4.05 -2.18 0.70 ±27.89 ±7.46 

Nd-Cu -0.031±.IXII O.llli.lll)•Hr3 -(.l.17±.ll4)•1ll-5 +(1.33±.ll4)• 10·3 =F(!l.t,:?±_02)· 10-.i 

4.82 -3.94 0.87 ±4.77 ±18.19 

Pr-Ni -0.32+.03 (8.78+.05)· lll·4 -(6.90±. 10)· tll·5 +(2.48+.05)-10"2 + <9 os+.o4i· 10·4 

15.00 -1:19 I. 13 ±33.77 +14.79 

Nd-Ni -0072±.002 I 1.90± 08)· I0·4 -13.94±.11;) rn·S +18.42±.10)-10"3 ±(1.85±.10) 10·4 

11.69 -0.68 1.08 ±30.18 +5.09 

Pr-Fe -0.960±.03 -( i.116±.05) I o-3 (2.12±.005)· 10·4 +(1.27±.04)·10·2 +(2.1±0.08)· 10·3 

45.68 1.44 3.47 ±17.29 +34.33 .. 
Nd-Fe -0.277-±.008 (2.72±.08)· I0·5 -19.20±.25)· I o·5 + (5.00±.10)- 10·3 ±(9.8.H.25 )· 10-4 

45.15 -0.10 2.54 ±17.98 +27.01 

E, M3B 

8.48 0;0173.1±9/2> + 0.89781±}/2> - 0.440Qll7/2> 

6.46 ==== -0.59441±5/2> + 0.8038ll3/2> 

4.27 -- 0.02021±9/2> + 0.43951±1/2> + 0.8979ll7/2>-

1.18 = 0.99951±9/2> - 0.02431±1/2> - 0.0106h1/2> 
0.0 - 0.80411±5/2> + 0.59451+3/2> 

PI1c.2. Cxe.Ma ypo«Heu u cmpy,smypa BOJlllOBblX 41yHKI/Ull, co0111Bemcm«y10U/UC 

pac1J.1e11J1eHU10 OC.ll__OBHOZO .My11bmun:nema· Nd a KpucmaJU1u!lec:KO.M 11011e NdNi2Si2 
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PHc.3. 3aKoH pacce.RHUJI coeou11e11UJ1 PrNi2Si2 npu pmllll'lllblX meJ.mepamypax: 

KPYJKKU - 3KCnepUMeHmllJlbHble cneKmpbl; CnllOUllla.R JlUHUJI - cneKmpbl, pacc'lumaHHble 

11a oc11oae 11aiioe1111020 na6opa napa.Mempoa Kfl; nynKmupna.R JIUHUJI - omoeJlbHble 

cneKmpllllbllble KOMnOHellmbl. 

a) T=25 K, 
6) T=50 K 

6 

.. 

True KaK BH,l{HMhie oco6eHHOCTH 3KCnepHMeHTaJihHOro cneICTpa nepeKpbIBaJIH 

)lHana30H nepe)la'I 3Heprnu B 6orree 'IeM 20 M3B, TO Mhl BhIH)')K)leHbI 6bIJIH npOBO)lHTh 

3KCnepuMeHThI npu Eo = 35 M3B, 'ITO o6ycrroBHJIO cymeCTBeHHOe npHCYTCTBHe 

q>OHOHHOH COCTaBmnomeu B cneKTpe. 

Pa3)leJieHHe q>OHOHHOH If MamHTHOH COCTaBmIIOIUHX pacce5IHIDI 

npomBO)lHJIOCh c ucnoJih30BaHHeM cneICTpa ,LaNhSh, H3MepeHHoro npH T = 12 K H 

TOH :lKe 3HeprnH HaJieTaIOII.lJIX Heil:TpOHOB If CKOppeKTHpOBaHHOfO B COOTBeTCTBiflf C 

3aMeHOH Ce'IeHIDI pacce5IHIDI If MaCChI La Ha aHaJIOrn'IHhie BeJIH'IHHhI Pr [8]. 3aKOH 

pacce5IHIDI LaNhSh B o6rracrn MaJihIX nepe)la'I 3Heprnu (JlO 2.2 M3B), nona)laromHiI 

IlO)l ynpyryro JIHHHIO cneKTpOMeTpa, MO)leJIHp0BaJIC5I 3aKOHOM pacce5IHIDI, KOTOpbIH . 

COOTBeTCTBOBaJI )le6aeBCKOH IlJIOTHOCTif q>OHOHHhIX COCT05IHHH. Mo)leJihHhIH 3aKOH 

CIIIHBaJIC5I C 3KCnepHMeHTaJihHhIM cneKTpOM La B o6rraCTH cneKTpa, CB(?60)lHOH OT 

BJIIDIHIDI ynpyrou JIIIHHII (5.8 M3B). CKOHCTpyttpoBaHHhIH TaKHM o6pa30M q>OHOHHhIH 

3aKOH pacce5IHII5I, HOpM11poBaHHhIH Ha Macey o6pa3l.(a If BpeM5I 113MepeHIDI, 

YMHO:lKaJIC5I Ha COOTBeTcTeyrom11e qJaKTOpbI TeMneparypHOH 3ace.rreHHOCTII II 

Bhl'IHTaJIC5I 113 3KCIIepHMeHTaJihHOfO cneICTpa pacce5IHIDI. 

ITorryqHBIIIIfeC5I B pe3yrrhTaTe cneKTPhI MamHTHOfO OTKJIIIKa He CO)lep:lKaJIII 

oco6eHHOCTeH, KOTOpbie Mhl He CMOrJIII 6hr on11caTb C IIOMOIUhIO Hail:)leHHhIX 

napaMeTpOB KIT, 'ITO fOBOpHT O )lOCTaTO'IHOH KOppeKTHOCTII npoue)lypbl paJ)le.rreHIDI 

MamlITHOH H q>OHOHHOH COCTaBJI5IIOIUHX pacceHHIDI. 

ITpH ceTO'IHOM IlOIICKe napaMeTpOB KIT 6wro Hail:)leHO HeCKOJihKO o6rracTefi, 

YJlOBJiernopHIOIUHX IIOJIO:lKeHIDIM " BHTeHCHBHOCT5IM oco6eHHOCTeil: cneKTpOB 

MamlITHOfO pacce5IHIDI, HO o6rraCTb napaMeTpOB, KOTOpaH JIOKaJIH30BaJiaCb B6JIH311 

TO'IKH, coOTBeTcrnyromefi KIT, Hail:)leHHOMY )lJI5I NdCu2Sh, )lana HaHJiyqIIme 

pe3yJihTaTbI np11 MHK-no)lroHKe. XapaKTepHofi oco6eHHOCTbIO 3TOfi o6rraCTH 6hIJI 

"HeBH,l{IIMhifi" nepeXO)l C OCHOBHOfO Ha BepXHIIH B036)')K)leHHhIH ypoBeHb 

MYJihTHnrrern 
314, pacmenrreHHoro B KIT. CxeMa 3HepreTH'IeCKHX ypdBHefi H 

CTPYKTYPa co6CTBeHHhIX BOJIHOBhIX q>ym<.l.(Hil: npe)lCTaBJieHa Ha pHc.4, napaMeTphI KIT 

np11Be)leHhI B rn6rr. l. 

4.3.NdFez.Si2 

Ha pHC.5 npe)lCTaBJieHbI 3KCnepHMeHTaJibHhie 3aKOHbI pacce5IHIDI coe)llIHeHIDI 

npH 4-x TeMneparypax: 20, 40, 70 11 100 K. Heo6xo)lHMOCTh npocrre)lHTh 

TeMneparypHYffi )llfHaMIIKY cneKTpa 6hIJia BhI3BaHa HaJIII'IlieM B HeM 5-TII 'IeTKO 
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E, M3B 

19.78 
17.92 
17.03 

--- -0.28821+4> + 0.913110> - 0.28821-4> 
0.9590!:!:l> - 0.28601F3> 

12.68 

5.06 
3.16 

0.70711+2> - 0.70711-2> 

0.70711+2>.+ 0.70711-2> 

0.9590l±3> + 0.28601=Fl> 

0.70711+4> - 0.70711-4> 

0.00 0.64571+4> + 0.407510> + 0.64571-4> 

Pnc.4. Cxe.Ma ypOfmeu u cmpy,anypa aoJ11t08blX pyHKlJUU, coomoemcmoy10u,ue 

pacu,e11J1e1tu10 ocnoonozo MJJ1bmu11J1ema Pr a Kpucm(lJlJlu•tecKo.M noJle PrNi2Si2 
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Pnc.5. JJKcnepU.Me1tmaJ1b1tblii 1aK01t pacce111tUJ1 LaFe2Si2 u NdFe2Si2 npu 

pa1J1U'l1tblX me.Mnepamypax: 

La, T=l2K - C/1Jl0UlllaJI moJ1cmaJ1 JlU1tUJ1; 

·Nd, T=20 K - Kpy=u; 

T=40 K - C/1Jl0UlllaJI mo1tKaJ1 JlU1tUJ1; 

T=70 K - 2ucmo2pa.M.Ma; 

T=IO0 K - ny1tKmup1taJ1 JlUHUJI 
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Pnc.6. 3aK01t pacce111tUJ1 NdFe2Si2 npu pa1J1U'l1tblX me.Mnepamypax: KJJY)l(KU -

3KcnepU.MeHmaJlb1lble cneKmpbl; C/1Jl0Ul1laJI JlUHUJI - cneKmpbl, paCC'lUma1t1tble Ha 0CH08e 

1taiioe1t1to20 na6opa napa.Mempoo Kil; ny1tKmup1taJ1 JlUHUJI - omoeJ1b1t1>1e cneKmpaJ1b1tble 

K0MII01le1tmbl. 

a) T=20 K, 
6) T=I00 K 
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BblpIDKeHHblX MarnHTHblX oco6eHHOCTeii C pa3JIII'IHOH TeMnepaTypHOH 3aBIICIIMOCTblO 

IIHTeHCIIBHOCTeii. 

MHHHMaJibIHUI TeA,mepaTypa mMepeHIIll 6b!Jrn BbIIIIe TN = 15.6 K [9]. 

Pa3)leJieHIIe ManIIITHOH H cpoHOHHOH KOMilOHeHT cneKTpa npOH3B0)llUIOCb 

TO'IH0 TaK )Ke, KaK II B CJI)"Iae PrNhSh. OcHosoii ,u;rn nocrpoeHlfll cpoHOHHOro 

3aKoHa paccellHlfll noc11y)KIL'I cneKTp LaFe2Sh, CHllTbiii npII T = 12 K II :mepmII 

HaJieTaIOIIJIIX HeiiTpOHOB 35 M3B (npeJlCTaBJieH Ha pIIc.5). 3aKOH paccellHIIll lle6a» 

CIIIIIBaJ!Cll C 3KCnepIIMeHTaJibHblM npII nepe)la'Ie 3HepmII £ = 6.35 M3B. 

TmaTeJibHblfi aHaJIII3 TeMnepaTypHOH 3aBIICIIMOCTII IIHTeHCIIBHOCTeii 

MarnIITHblX IlIIKOB npHBeJI K BblBOJlY 0 TOM, 'ITO 1{3 IlllTII MarnHTHblX oco6eHHOCTeii 

)lBe - nptt nepeJla'Iax 3HepmII e = 15 M3B H e = 25 M3B - coorneTCTBYIOT nepexo)laM 

c ocHOBHOro ypoBn» KIT, )lBe - npII e = 8.5 M3B II e = 12 M3B - nepexo)laM c 

nepsoro B036y)l(JleHHoro yposu», a OJlHa - npII e = 18.5 M3B - npeJlCTaBJilleT co6oii 

cynepn03UI.{HIO nepeXO)l0B C OCHOBHOro II C nepsoro B036y)l(JleHHOro ·ypoBHeii. 

CeTO'IHblH nOIICK npH 3TOM YCJIOBIIII npHBeJI K e)lIIHCTBeHHOH Y3KOJIOKaJIU30BaHHOH 

0611aCTII npocrpaHCTBa napaMeTpOB KIT, )laBIIIeii cpaBHIITeJlbH0 HenJIOXIIe pe3yJibTaTbl 

IlO)lfOHKII MHK. 

Bbl)leJleHHblH MarnHTHblH 3aK0H paccellHlfll II pe3yJibTaTbl pac'IeTOB 

npe)lCTaBJieHbl Ha pHc.6(a,6) JlJlll T=20 tt 100 K CO0TBeTCTBeHHO. BH.i(HO, 'ITO eCTb 

HenJioxoe COOTBeTCTBIIe Me)l(Jly cneKTpaMtt B IIIllp0K0M lfHTepsane TeMnepaTyp 

(Henpe)lCTaBJieHHbie cneKTpbl 40 If 70 K OillfCbIBaIOTCll He xy)Ke). Pa3Hlfl.{a 

3KCnepttMeHTaJibH0ro If pac'IeTHOro cneKTpOB, no nameMy MHeHlflO, B03HHKaeT, B0-

nepBbIX, B pe3yJibTaTe npol.{eJlypbl pa3)leJieHlfll MarnttTHOH If 4JOHOHHOH 

COCTaBJilllOIIJlfX paccellHlfll If, B0-BT0pblX, U3-3a npttillfCbIBaHlfll BCeM nepeX0)laM KIT 

O)lHOH II TOH )Ke IIIttpHHbl JllfHlfH. 

CxeMa 3HepreTtt'IeCKlfX yposHeii pacmenJieHlfll B KIT If CTPYKTYPa 

~.. co6crneHHblX BOJIHOBbIX cpyHKI.{lfH raMlfJlbT0HlfaHa KIT npe)lCTaBJieHa Ha pttc.7; 

napaMeTpbI { B,m} npttBe)leHbI B Ta611. l 

4.4.PrFezSiz 

KaK OKa3aJIOCb, IlOJIHOe pacmenJieHHe KIT B )laHHOM COe)lttHeHlfH npeBbIIIIaeT 

45 M3B If, )lJlll TOro 'IT06bI 3aBe)lOMO nepeKpb!Tb ero, U3MepeHlfll np0BO)llfJllfCb nptt 

HaJieTaIOIIJeii 3Hepmtt neiiTpOHOB 60 M3B. Ho nptt 3T0M pa3peIIIeHtte B 0611aCTlf 

MaJ!blX nepe)la'I 3Hepmtt 6bIJIO He)lOCTaTO'IHbIM, 'IT06bI OT)leJIHTb 
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I 

I, 

1 
:1 

E, M3B 

25.24 

18.60 
15.18 

6.75 

0.0 

0.24871±9/2> + 0.96791±1/2> + 0.00951+7 /2> 

-0.55771±5/2> + 0.8276~3/2> 

0.0070!±9/2> - 0.01211±1/2> - 0.99971+7/2> 

0.82971±5/2> + 0.55771~/2> 

0.96711±9/2> - 0.24821±1/2> - 0.0090!+7/2> 
Pttc. 7. Cxe.Ma ypotmeu u cmpyKmypa eo111t0Bb1X </Jy1tKi1uu, coomeemcmey10u,ue 

pacu1enJ1e1tu10 oc1toe1tozo MYJ1bmunJ1ema Nd e KpucmaJIJIU'leCKOM no11e NdFe2Si2 . 

Hlf3K03HepreTlf'IeCKttii nepexo)l KIT OT ynpyroii JittHlflf. Jlnll xopornero pa3perneHlfll 

3Toro B036y)l(JleHlfll 6bIJI npoBe)leH 3KcnepttMeHT c Eo = 15 M3B. TaK KaK TN 

coe)lttHeHlfll HeU3BeCTHa, TO U3MepeHlfll npOBO)llfJllfCb B IIIllp0KOM HHTepBaJie 

TeMnepaTyp: 12, 50 If 100 K. OKa3aJIOCb, 'ITO MarnlfTHble B036y)l(JleHlfll B 0611acm 

nepeJla'I 3nepmtt 6011ee 10 M3B J)l(e nptt 12 K He aecYT CJie)loB MarnIJTaoro 

ynopllJlO'IeHlfll H lfX onttcantte Ha 0CHOBaHlflf T0JlbKO raMlfJlbT0HlfaHa KIT xoporno 

cornacyeTCll C 0illfCaHtteM cneKTpa nptt 100 K. HU3K03HepreTll'IeCKOe B036y)l(JleHtte, 

coOTBeTCTBYIOIIJee e = 2.25 M3B, HMeeT nptt T = 12 K O'IeHb ClfJlbttyIO yrnosyIO 

)llfCnepcttIO, KOT0pa» 3Ha'IIITeJlbHO YMeHblIIaeTCll nptt T = 50 K (CM. puc.8(a,!5)), 'ITO, 

no-Blf)lHMOMY, YKa3bIBaeT Ha 6Jitt30CTb T = 12 K K TeMnepaType cpa3osoro nepexo)la. 

KaK J)l(e rosoplfJIOCb panee, cneKTpbl, CH»Tble C Eo = 15 M3B, CO)lep:llrnT 

TOJlbKO ManilfTHYIO .COCTaBJllllOIIJYIO paccellHlfll. Pa3)leJie1rne MarnHTHOH If cpoHOHHOH 

COCTaBJlllIOIIJlfX B cneKTpax nptt Eo = 60 M3B npott3B0)llfJIOCb TaK )Ke, KaK If B paHee 

onttcaHHbIX CJI)"Ia»X. Jlnll 3Toro ttcnOJib30BaJICll cneKTp LaFe2Sh, cn»TbIH nptt 

Eo = 60 M3B If T = 11 K. CIIIllBKa pac'IeTHoro )le6aescKoro 3aK0Ha paccellHlfll u 

3KcnepHMeHTaJibHOro cneKTpa npOU3B0)lHJiaCb nptt £ = 10.8 M3B. 
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Pnc.8. Hu3K03Hepzemu'leCKOJI itacma JaKOHa pacce.RHUJI PrFe2Si2 npu 

pa311uit1tblX meMnepamypax u pa311U~llblX yz11ax pacce.RHUJI <p: cn1101UHOJ1 JIUHUJI - q,=5°; 
itep1tble KPY"JKKU - <p=l 1°; nycmbte KPY"JKKU - q,=Jrf; 'lepHbte mpeyzo11b1tuKu - <p=21°; 
nycmbte mpeyzo11bHUKU - q,=2rf; 

a) T=20 K, 
6) T=50 K 12 
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Pnc.9. 3aKoH pacce.RHUJI PrFe2Si2 npu pa3JIUitHblX me.Mnepamypax u 31tepzw1x 

1ta11ema10UJUX 1teiimpo1to8 Eo: Kpy»am - 3KcnepUMemnaJlbHble cneKJnpbl; c11J1011ma.R 

JIUHUJI - cneKmpbl, paccituma1t1tble ua oc1to8e 1taiiiJe1t1tozo 1ta6opa napa.,uempo8 Kfl; 
nyHKmUplla.R JIUHUJI - omiJeJlb/lble cneKmpa!lbllble KOMnoHelllnbl. 

a) Eo=/5 M3B, T=50 K, 
6) Eo=60 M3B, T=/00 K 
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E,M3B 

ig:~o 
44.92 
40.73 

18.68 

2.27 
0.00 

0.70711+2> - 0.70711-2> 
0.99761±1> - 0.05081+3> 

-0.17391+4> + 0.969310> - 0.17391-4> 

0.70711+2> + 0.70711-2> 

0.99741±3> + 0.0497t= l> 

0.70711+4> - 0.70711-4> 
0.68531+4> + 0.2460!0> + 0.68531-4> 

Pn:c. l 0. CxeMa yp0<meu u. cmpyKmypa BOJIHOBblX cjJyHKijuu, coomaemcmay10UJue 

pacUJen.J1eHu10 OCHOBHOW MYJ1bmun.J1ema Pr a KpucmaJIJIU'leCKOM noJ1e PrFe2Si2 

Bhme.rreHHhIH 3KCnepn:MeHTaJihHhIH MamHTHhlH OTKJUfK BMeCTe C pe3yJihTaTaMH 

pac11eTa npe.llCTaBJien na pn:c.9(a,6). Pacxo)KJleHIDI 3Kcnepn:MeHTa n: pac11eTa MO)KHO 

OmllCHHTh TaK )Ke, KaK H B cnyqae NdFe2Sh.· 

CeTOllHhlH nottCK .llJlll 3TOro coe,llHHeHIDI ne npoBO,llHJICll, T.K. nepec11eT 

pe3ynhTaTOB, naH,lleHHhIX .llJlll NdFe2Sh, na cnyqaii Pr To11no YKaJaJI nonnoe 

pacmennentte KIT tt npn6Jilf3HTeJihHO - noJIO)KeHIDI OT,lleJlhHhIX nlfKOB n 

COOTHOIIIeHHll HX IIHTeHClfBHOCTeii:. TaKHM o6pa30M, Nd-TOllKa 6hma B3l1Ta 3a 

cTapToByJO npn: MHK-no,llroHKe, KOTOpal! nptt 3TOM 6hICTpo coIIIJiach. ITttK nptt E = 

2.25 M3B, T = 50 K, Eo = 15 M3B no,llroHllJICll cornacoBanno c BoJ6y)KJleHIDIMH npn: 

E > 10 M3B, T = 100 K, Eo = 60 M38. 

HaH,lleHHhie napaMeTphI KIT npttBe,lleHhI B Ta6n.1, a cxeMa ypoBneii tt 

CTPYKTYPa BOJIHOBhIX cpynKQttii: - na pttc. l 0. 

5. 06cy11meune pelyJibTaToB • 
K CO)KaJieHHIO, HeHTpOHHhie ,llaHHhie ne n03B0JllllOT O,llH03HallHO onpe,lleJilfTh 

na6op napaMeTpOB KIT, T.K. B cnyqae TeTparoHaJihHOH TOllellHOH CHMMeTptttt OHlf ne 

llyBCTBHTeJihHhl K O,llHOBpeMeHHOH CMene . 3HaKa napaMeTpOB s: lf s:. Pa3peIIIeHtte 

3TOH HeO,llH03HallHOCTH B03M0)KH0 TOJihKO C npttBJielleHHeM ,llOnOJIHHTeJihHOii: 

14 

ttncpopMaQttlf, nanpn:Mep, c nOMOIUhlO cpaBHHTeJihHOro aHaJilf3a na6opoB napaMeTpOB 

.llJlll paJJilfllHhIX lf30CTPYKTYPHhIX coe,llttnenuii. 

B Ta6n. l npttBe,lleHhl MaKClfMaJihHO OCB060)K,lleHHhie OT oco6emrnCTef1 pe,llKOH 

JeMnn napaMeTphI KIT At < r1 > (T.e. napru.teTPhI B,m, ,lle.rrennue na cpaKTOphI 

CTnBenca), ome,llnnennh1e no nepexo,llHhIM MeTaJIJiaM. CpaBnenn:e Me)K,lly co6oii 

napaMeTpoB Pr H Nd .llJlll coe,llttnenttii c Ni n: Fe noJBOJilleT 3aMeTHTh, llTO pa3Hhie P3 

nptt O,llHOM tt TOM )Ke nepeXO,llHOM MeTaJIJie ,llaioT oqenh 6Jilf3Klfe na6ophl napaMeTpOB 

KIT. CpaBnentte 3THX na6opoB c cooTBeTCTBYJOIUHMH na6opaMtt .llJlll coe,llttnenttii c Cu 

noJBOJilleT OTMeTHTh ,llBa MOMeHTa: 1) 3HaKtt napaMeTpOB B/ tt B/ B cnyqae Ni, Fe -

pa3Hhle, a B cnyqae Cu - O,lllfHaKOBhie; 2) COOTHOIIIentte napaMeTpOB 4-ro nopll,llKa, 

T.e. Bi tt B/ .llJlll o6ettx P3 B cnyqae Fe, Ni, 011enh CXO.llHO c anaJIOIWIHhIM 

cooTHOIIIenn:eM .llJlll coe,llttnenn:ii PrCu2Sh: MaJial! a6conJOTHal! Be.rrn:11ttna Bi tt 

6onhIIIal! - B/; xapaKTepno, llTO Ni - coce.ll Cu no Ta6JittQe MeH,lle.rreeiia - ttMeeT 

3,lleCh nOllTlf nonnoe CXO,llCTBO KaK no a6coJIJOTHhIM BeJlllllllHaM, TaK lf no 3HaKaM 

napaMeTpoB. 

HanoMHHM, llTO no,llo6noe cooTHOIIIentte napaMeTPOB Bi tt B/ oKa3aJIOCh 

CBll3aHHhIM c HaJilflltteM B coe,llttnemm PrCu2Sh anoMaJihHO 6onhIIIoro, no cpaBnenttJO 

c ocTaJihHhIMtt 6onee T.SI)KeJihIMH P3, BKJia,lla B KIT co CToponhI nttraH,llOB Si [l]. TaK 

KaK 3TOT BKJia,ll no 3HaKY lf no nop.Sl.llKy BeJilflllfHhl COBna,llaJI C aHaJIOIWIHhIM BKJia,llOM 

B cttcTeMy c T.Sl)KeJihIMtt cpepMHOHaMH (CT<I>) CeCu2Sh, TO on 6hm npttnttcan 

m6plf.llma11ttonnhIM 3cpcpeKTaM B PrCu2Sh. ITptt 3TOM peIIIaJiach npo6neMa 3HaKOBOH 

neonpe,lle.rrennoCTtt .llJlll ceptttt RECu2Sh: 6onee npe,llno11THTeJihHhIM OKaJhIBaJIC.SI 

Bapn:aHT A 4 < r 4 > > 0. HcXO,llll lf3 BhIIIIett3JIO)KeHHOro, 6hIJIO 6hI eCTeCTBeHHhIM 
4 

OCYIUeCTBHTh TaKoii: :lKe Bh16op 3HaKa napaMeTp~ B~ tt B coe,llttnentttt c Ni tt Fe K;aK 

.llJlll Pr, TaK tt .llJlll Nd. 

ITo,llBe,lleM KpaTKlfH HTOr cpaBHHTeJihHOro aHaJitt3a: 

CXO,llCTBO napaMeTPOB KIT BHOBh lfCCJie,llyeMhIX coe,llttHenttii: 3aCTaBJilleT 

ocYIUeCTBJI.SITh Bh16op 3HaKOB napaMeTpos B/ tt B/ .llJI.SI coe,llttnenttii c pa3HhIMH P3 n: 

C 0,llHlfM lf TeM :lKe nepeXO,llHhlM MeTaJIJIOM O,lllfHaKOBO; 

- CXO,llCTBO napaMeTpOB 4-ro nop.Sl,llKa B cnyqae Cu, c O,llHOH CTOpOHhl, tt Fe, Ni, c 

.llpyroii - n03BOJilleT BhI6paTh 3HaK napaMeTpa B/ BO BTOpOM cnyqae TaK :lKe, KaK lf B 

nepBoM, T.e. A: < r 4 > > O; 
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- pa:moe cooTHOIIIem1e 3HaKOB napaMeTpOB KIT B/ H B/ .!I.JUI Cu H Fe, Ni He 

Il03B0IBIIOT I'OBOpHTb O CXO.UCTBe napru.1eTpOB 6-ro nop.11.uKa y coe,UHHeHHH C Cu H 

coemrneHHH c Fe, Ni. 

.D:aJibHeHIIIHII aHaJIH3, xo.u KOTOporo no.upo6Ho OilHCaH B [l], npoBO.UHJICll Ha 

ocHoBe cynepn03HUHOHHoi:i Mo.uenu (CM) [3]. 

3.uech Mbl npHBO.UllM CHCTeMhI ypaBHeHHH, CBll3bIBalOIUHe BHYTpeHHHe 

napaMeTphr At [3] Koop.unHaunoHHhrx cqiep nuraH;:J;OB Si u TR c napaMeTpaMn KTI 

At< r1 > qepe3 Koop.unHaunoHHbie q>aKTOpbI CM K
1
)3] (o6ocijoBaHne ypaBHeHHi:i 

CM. B [l]): 

N < r 1 >= Kw(Si)·A1(Si)+Kw(TR)·A1(TR), 

A1
4 < r1 >= K 14 (Si)· A1 (Si)+ K 14 (TR)· A1 (TR), 

l=4, 6. 

(2) 

Tax: KaK Koop.unHauuoHHhie q>aKTOpbI CM B moCTpYKTYPHhIX coe.unHeHHllX c 

pa3JIHtJHbIMH nepeXO.UHbIMH MeTaJIJiaMH MeHlllOTCll cna6o, TO CXO.UCTBO BHYTpeHHHX 

napru.reTpOB KOOp~nHauuom!:hIX cqiep 4-ro nop.11;:i;Ka 6y.ueT onpe.UeJUITbCll CXO.UCT~OM 

napaMeTpOB Am < r4 >· 
4 

B Ta6JI.2 CBe.UeHbI He06XO.UllMbie KOOp.UHHaUHOHHbie q>aKTOpbI K ; B Ta6JI.3 -
Im 

BHYTpeHHHe napaMeTpbI 4-ro H 6-ro nopll.UKOB KOOp.UHHaUHOHHb!X cqiep JIHraH;:J;OB Si 

n nepeXO.UHOI'O MeTaJIJia, nonyqeHHbie. B pe3yJibTaTe peIIIeHHll C~CTeM (2). 3HatJeHHll 

napaMeTpOB CM ;:J;Jlll coe.unHeHHH C Cu B3l1Tbl H3 [ 1] H nonyqeHbI Ha OCH0BaHHH 

napaMeTpOB KIT, ony6JIHKOBaHHbIX B [1,10,11]. BapnaHT Bh16opa 3HaKOB, 

o6o3HatJeHHhIH ( +-) B cnyqae Fe, Ni u ( ++) B cnyqae Cu, .11BIB1eTc.11 

npennotJTHTeJihHhIM u 03HatJaeT A 4 < r4 > > O; npu 3TOM .!I.JUI Fe, Ni A 4 < r6 > < 0, 
4 6 

.un.11 Cu A 4 < r6 > > 0. 
. 6 

Ha puc.11 B rpaq>utJeCKOM BU.Ue npe,llCTaBJieHa HHq>OpMaUHll m T~6n.3, 

KacalOIUal!Cll BffYTpeHHHX napaMeTpOB CM 4-ro nop.11;:i;Ka npu npe.unotJTHTeJibH0M 

BapnaHTe BhI6opa 3HaKOB. OTTy.ua BU.UHO, tJTO A4(TR) .upeii:qiyeT OTHOCHTeJibHO 

3HatJeHni:i A4(Cu) c y.uaJieHneM nepexo;:i;Horo MeTaJIJia OT Cu: B cnyqae 6onee 

y.uaJieHHOro Fe B coe.unHeHIIH C Pr ;:i;a:lKe CMeHHJICll. 3HaK 3TOI'O BHYTpeHHero 

napru.reTpa. 
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Pnc.11. Iloeeoenue 11apa.Mempoe CM A4(Si) u A4(TR) e pa1J1U'IHblX 

cveounemuu: RE-TR2-Si2. aaHHble 110 COe<)UHeH/.UI.M Pr,Nd-Ni,Fe IIOJIY'leHbl 8 

nacmof!UJeu pa6ome, oaHHbte 110 Pr.Nd-Cu 110J1y•teHbl panee 
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Ta6Jiuua 2. 

KoopdU11a1JUOll/lbLe </mKIIIOJJbl c<f,ep .1/IUWll)O(J (J c.11y11aJlX fJUJJlll'lllblX 11epex(}()llblX 

.Ale/llC1.11.1108 tJ.11J1 JJUJ.1/ll'lllblX PJ 

P3-IlM Cd,epa Si Cdieoa UM 
- - - - - - - -
K 4o. K " K 60 K 64 K 40. K " K_6o K 64 

Pr-Cu -0.622 -25.44 2.187 -14.23 -2.446 5.708 -2.706 28.55 

Nd-Cu -0.691 -25.35 2.206 -14.54 ~2.413 5.630 -2.739 28.32 

Pr-Ni -0.810 -24.99 2.284 -15.86 -2.590 6.077 -2.542 29.62 

Nd-Ni -0.823 -24.95 2.292 -16.01 -2.576 6.039 -2.560 29.52 

Pr-Fe -1.115 -24.03 2.454 -19.16 -2.248 5.262 -2.888 27.16 

Nd-Fe -1.126 -24.00 2.458 -19.26 -2.237 5.240 -2.897 27.09 

Ta6Jinua3. 
1/apa.,1,empN CM 1).11H pa1.111111111,1x 11cc.11c1)11<1mm1>1x c11c,l1111<·111111 R1R2Si2 

Bapua11111 ++: A44>0; A64>0. 
Bapua11111 -: A44<0; A64<0. 

Bap11a11111 +- : A44>0; A64<0. 

Bapum,111 -+ : A44<0; A64>0 

P3-HM BapuauT A.1(Si)IM08) A.1(TR)IM08) A11(Si)IM08) Ar.(TR)lmBJ 

Pr-Cu ++ -0.85 1.12 1.68 I.JO 

- 1.22 0.60 -0.002 -0.26 

Nd-Cu ++ 0.16 1.52 3.16 2.24 

- 0.50 1.42 -1.07 -1.16 

Pr-Ni +- -1.15 0.82 -0.125 -0.58 

-+ 1.36 0.04 2.6 1.89 . 
Nd-Ni +- -1.02 0.56 0.68 0.20 

-+ 1.13 -0.1 1.61 1.03 

Pr-Fe +- -0.78 -0.24 -0.44 -1.57 

-+ 0.52 -0.90 17.12 13.34 

Nd-Fe +- -0.64 0.36 -0.86 -1.56 

-+ 0.65 -0.29 13.03 10.22 
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A4(Si) Hao6opoT )leMOHCTpHpyeT CTa6HJJbHOCT~ OTHOCHTeJlbHO 3Ha'lemrn, 

KOTOpoe 3TOT napaMeTp HMeJI B COe)lHHeHHH Pr-Cu. ITpHMe'laTeJibHO, 'ITO OH 

coBna;iaeT He TOJibKO y coe)lHHeHHH, COJlep)Kaumx Pr, HO H y Nd-Fe,Ni ero 3Ha'lem1e 

6JIH3KO K TOMY, 'ITO 6bmo B cnyqae Pr-Cu. lb [I] cJieJlyeT, 'ITO A4(Si) B nocne)lHeM. 

COe)lHHeHHH .smm,eTC51 aHOMaJibHbIM, T.K. ero 3HaK If BeJIH'lHHa ropa3)l0 6m1)Ke K TOMY, 

'ITO HMeeTC51 B CT<I> Ce-Cu, 'leM K ocTaJibHbIM aHTmpeppm.rnrneTHKaM p51Jla RE-Cu, 

HCCJie)loBaHHblX HaMH. Ha OCHOBaHmI 3TOro B [I] 6bIJI C)leJiaH BblBO)l, 'ITO KIT 4-ro 

nop51JlKa COe)lHHeHH51 Pr-Cu CO)lep)KHT 3Ha'lHTeJlbllbIH rn6p1mmauHOHHblH BKJia)l co 

cTOpOHbI ccpepbI JIHraH)loB Si. C0Bna;ie1111e 3Ha'leHH51 A4(Si) Pr-Cu co 311a'leHH51MH 

ero B coe)lHHeHH51X Pr-Fe,Ni H Nd-Fe,Ni, c TO'lKH 3peHH51 Harnero aHanma. 03Ha'laeT 

HaJilf'lHe TaKoro BKJia)la H B KIT ITOCJie)lHHX coe)lHHeHHH. 

To o6CT051TeJlbCTBO, 'ITO B cnyqae Fe, Ni rn6plf)lH3aUHOHHbii1 BKJia)l 

rrpHCYTCTB_yeT H B KIT Nd, 3aCTaBJI51eT c ocTopO,KHOCTblO on1ecTHCb K paHee 

ony6JIHKOBaHHbIM )laHHbIM no KIT coemrneHH51 NdCu2Siz, T.K. :.To e,um1crne1111oe m 

uccneJlOBaHHblX coe,uHHeHHH RE-TR2Si2, co,nep,Ka[UHX nenrne P3, B Kn KoToporo He 

HaH,ueH rn6plf)lH3aUHOHHbIH BKJia)l. 

6. 3muno'leuue 

MeTOJlOM HPTH np0Be)le110 CHCTeMaTH'lecKoe uccne,uoBaHHe 

KpHCTaJIJIH'lecKoro rroJI51 B ceMeiicrne mocTPYKTYPHbIX coe)lHHeHHH RE-TR2Sh. 

BapHaUH51 JIHraH,noB nepexo)lHoro MeTaJIJia no cpaBHeHHIO c coe)lHHeHH51MH RE-Cu 

pacrnHpHJJa none 3KcnepHMeHTaJibHOro MaTepuana, Ha OCHOBe KOTOporo MO)KH0 

C,!leJiaTb 6onee o6ocHoBaHHble BblBO)lbl O KIT ITOCJie,UHHX. AllaJIH3 napaMeTpOB Kn B 

paMKax cyrrepn03HUHOHIIOH MO)leJIH IT03BOJIHJJ C,UeJiaTb 3aK.JllO'lCHHe O cymecTBOBaHlm 

BKJia)la, CB513aHHOro C rn6plf)llI3aUHeH f-:.JieKTpOHOB H JJ·3JieKTpOHOB Si, B 

:.cpcpeKTHBHOM ITOTeHUHaJie KIT 4-ro nop51)lKa Bcex BHOBb HCCJie,UOBal!HbIX 

coe)lHHe1mii. 
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