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B pa,60T&X /I-4/ nOK8.aaHO~ "Q'I'O npH KH)lyU.HPOBaHHH BH6IDHHN nOJIeN 

~OBOI'O nepeX0.l1a nepsoI'O POJ1a B03NOlltliO .I10nOJIHHTenbHoe K 06b1'QHoR 
.I1H~~H Ha WOHOKpHCTanJIe paccefiliHe HeRTpOHOB, CBRSaHHOe C 06pa,ao
BaHKeW MHOlEeCTBa aapo,lWlllsn HOBOR ¢as!>!. Ml.ieHHo TaKHN 06pasON KHTep
npeTHpoB8.JIHCb .I1H~OIiH!>l8 SKcnepiDleHTH /2,b/ "PH HH)lyU.HpoB8.HHH a 

IAOHOKpHCTannil\leCKOW 06pasu,e 0{ - Fe2 03 HWnYJIbCI:WN WarHHTmDI nOJISN 
OpHeHTaqHOHHOrO ~OBOI'O nepeX0.l1a liHlEe TO~ MOpHHa (T< TN)' 

AJIR Ha6JI~.I1S~R TaKOI'O .I10nOJIliHTenbHOI'O pacceRHHR He06xo.l1Hwo BN
nOlHeHHS .I1syx OCHoBHHX ycnoaHA. Bo-nspBLIX, oMoBpeNeHHo .I10JIlItIiO 06pa,
SOaNB8.TbCR MHo.eCTBO wenKHX 'Q'&CTHtl, C awmlHTY.I10A KOI'epeHTHOI'O pacCSR
HHR (OTHeceHHoA K o)lHoA ./NeAKe), oTJIHtl8.l1llleAcH 0'1' awnnHTy.I1H .I1JIR OC
HOBHO~ Q&CTH KpHcTanna. Bo-BTOPYX, CKOPOC'I'b POCTS 3THX Q&CTHtl, HOBoA 
¢aSN .I10JIlItIia 6YTb .I10CTaTOqRO wanoA (ueTo.l1 3KcnepHNsHTanbHOI'O Ha6n~.I1e
HHR HweeT Hs6HpaTeJIbH~ xapaKTep B oTHomeHHH ~ paswspaw Q&CTHtl,: Be
nH~a aqqeKTa peSKO ~T C YBsnH\leHHeW paswepos). 

HNfionHeHHe napBOI'O ycnOBHft 06ecneQHB&eTCR H&6nm.l18HHeM ~OBOI'O 
nepeXO.l1a nepSOI'O POJ1&. 6nHSKOI'O K nspexoJ1Y BTOPOI'O POJ1a, KOI'J1& Man 
3HepreTH\leCKHR 6apbSp we~ .I1BYMR ¢aSOBHWH COCTORHHRWH, H .I10CTaTOQKO 
6NCTpNM HSWSHeHHew WaI'HHTHOrO non8. B pa.60Te /5/ J18H!>I OQeHKH BQHR
~ KOHQeHT~H H paswepos qaCTHtl" nosBonR~e O~CHHTb SKcne
pHweHTaJIbHNe pesynbTaTY. HnOKa He 6Hno OCHOBaHKR nO.l1BepI'aTb COWHe
HHm peanbHoCTb 3TKX BenK~. qTO KacaeTCR BHnOJIHSHHR sToporo ycno
BRR, TO nonY\leliHaR Cpe)lHRH CKOPOCTb .I1BHlleHKR .I10WeHHNX CTeHOK (no
pH.I1Ka I CM/C), CBR3aHHOI'O C POCTON .I10MeHOB HOBO~ ¢aSH, KaaanaCb Y.l1H
BKTenbHO walloR. 

B J1aIiH0R pa60Te rrpe.l1CTaBneH 60nee nOJ1po6~ TeopeTH\leCKHA aHa
JIHS CHT~H. OCHOBHOR pe3ynbTaT ero CBO.l1HTCH K TOMY, "Q'I'O B6JIHSH 
TO~ na6HJIbHOCTH npH ¢a30BOW nepexo.l1e nepsoro POJ1& aHOWanbHO BOS
pa,CT8e'I' aepoHTHOCTb 06paSOB8.HHH OTHOCHT8JIbHO YCToAQKBLIX npOCTpaHCT
BeHiiO nOKaJIHSOB&liliLIX Bos6~eHHA B KpKcTanne - WaI'HHTIi!>IX COnHTOHOB. 
TaKHe Bos6~eHHH ~DHanbHo OTJIH~~CH no caoeMY xapaKTspy 0'1' 
.I10MeHOB HOBoR ¢aSH, a YCToAQHBOCTb 3THX Bos6~eliHLlX COCTORHHR no 
KpaRHeA wepe KaqSCTBeHiiO yCTpaHReT npoTHBopeQKe, CBR3&HHOe C B!>IDOn
HeHHSM BToporo YCJIOBHR .I1nR Ha6n~.I1eHKR "aHOMaJIbHOI'oft pacceRHHR HeRT
poHOB. 

I. ypaBHsHHe 

PaccwaTpHBa8M aHTH<PeppoMaI'HeTHK co CJIa6yy <PeppoMaI'HeTHSMoM d..- F.e,03 
B M&I'HKTHOM none H, nepnsHARKynRPHow POW603~qeCKOR OCH ( Z ) H OCR 

STapoI'O nopR.ll.Ka (X ). Hac IIHTepecyeT OpMeHT8.tl,HO~ nepexo.l1 napSOI'O 
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pO,ll& llpK TeMuepaTyp8 TTP <. T < TM (TTp - T'pHKpHTlftreCK8JJ TOqx&), COC
TO~A B nOBOpoTe BBKTOpa 8HTK~ppoM&rHaTIf3U& nOA ~eACTBlfeM nonn H 
nocne~M "CKaqK006paSHOM" nepexoAe ero B 6&3H~ nnOCKOCTb 
( J( Y ) KpHCT&nn&. }J.nll O.::tHC8H.lUi DpoKCXO)LRll¥lX IIpIf aTOM HenHHeAmix 
npoQeCCOB C 06paaOBAHHeM BonH C npocTpaHCTBeHHYWK paaw8pawH, HaMHO
ro npeB~H MeannOCKOCTHY8 paCCTORHHR, KcnonbsyeM ~HOMeHonorK
trecKHA nO~OA. cornaCHO KOTOpoMY MarHHTHoe COCTORHHe 8HT~ppoMar
HHTHoro KpKQ1ann& xapaKT~3yeTcn nOKanhHHWH nnOTHOCTftMH MarHHTHHX 

MOMeH'l'OB MJ lr It) If M2l r. t) . ,l:.\JtHauifKa MaI"HH'l'HOA CHCTeMfl onKCY
BaeTCR ypaBHeHJIeM JI8H,nay-Jllfqm~ C AKCCtlII8.THBHhII tm8HOM 

.:.,. r- .... 1:.r,-,.... ~]M=-K LM£ Hi +fv1 LM),1l li.==i,2} (0 

(3~eCb M=JMl:·/M2/). _ _ )-J., .... ..,.-1 
B pesynhT&Te 3&weHfl l={2M} (M[MQ),m.={2M (Mt -lM2 ) 
nonyqaeM 8KBHsan8HTHYJl CHcTe~ • 

dt= -J{[rnJiIrt ] +[-l h.d)+-.t.{[mtfzJ+[lll) 
t =-J'{[mltl]+[lhm.J)+;t{[ml1+[lJi)j , 

(2) 

r.n.e h: If he - KOMnOH8H'l'H a<fxlJeKTHBHoro lI&rHJITHOrO nonH 

- I'}{ -+ J'1(. 
(3 )hrn::;::'- tfm. 1 hl.::'- U 

Anll nnOTHOCTK rawKnbTOHH8H& 16/: 

2
'j{ = fm _ ~ e: -~t:+f>m!JlJl.-m!JH+~{'\ll)2 (4) 

(M&rHll'1'HaJl 8HeprHJI g== 2Mj'JI. dr ). 
B 06_ CJJY1IU cltaaOB8Ji nepecTpOAKa. OnHCHBaeM8JJ ypasaeHllftMKt2). 

MOBeT COnpoB~TbCII H3UeH8H11eM Bcex weCTK KOMnOH8H'l' B8aTopoB H 
m. - • Ho K3B8CTHO. ll'l'0 B AByx <jia30BHlC COCTORHHIIX, CBR3&HHHlC C pac-

CM&T'pHBa&MIiII n8pexo~oM, B paaHoBecHH !.I.j=-m,; =me = 0 . O'lanoH8
HH8 aTRX KOMnOH8HT 0'1' H,yneBHlC 3H&treHHR CBH3&HO C OTHOCHTenhHO 6011h
moR 3HeprK8A. lloaToMY If B ~awHtreCKOM paCCMO~HHH 6YAeM CqftT&Th 

H8 paJIH'IiIIK HynJ) TOnhKO /.1l' 1.2, ,my . Tor,ll& CHCTeMa (2) CBOAKTCII 
It ypa.:8H8HHJ) a=-dLah.l+(f[G~] 
 (5 ) 

2 

~nil BeK'l'opa G(lJO my , l2.) ; Ji. - a<fXfieK'l'IU!HOe M8.MiJITHOe none, 

0~~enB8Moe Bypa&eHHHMH (3) ~nR cooTaeTcTB~ KOMnOHeHT BeKTopa 
U (CHCT8M& yp8.BHeHHR (5) B CO'll8T8.HIfH co 3H&treHllftMH l.1J :: ""'-x :: 
m-a == 0 SlBnRe'l'CR 1.IaCTHYN_CnytmeM CHCTeMfl (2». 

C ytlSTOM Toro, 1l'l'0 IGI :: I. ~OCT&TOQHO OrpaHlftafThC.R &HanIf30M 
~BYX yp8.BHeHHP. 1t3 CHCTeMfl (5) : 

t m!l= ,fof11.yla+{Ct+gl:)lt;l!+rJ.(lzAlJ{+~lzrfll.,.iK-!.).~ (6) 

ti.!:-;1:)lxm!J+~L~-m;)-lxH+d.m!lAfx+:{fA-m.yi.)(). (7) 

}lanee npHImMaeM BO BHKllaHJIe, ll'l'0 ImyI<<. I, & ~nll paccMaTpH
BaeMoro c~ I/.x I 6nK311:0 II: I. COOTI!E!TCTBeHHO nO~C,.aBnlleM B 

(6) It (7) pasnoze~~ l.x no CTen8HftM ./.'1:. ' cne,llYlllllBe K3 COOT-
HomeHilIi ./..J(~-Y1.-.f.: • llocn8 3Toro H3 (7) nonyqaell 

my~ ~(P+H-~I.:-~f:-;~) (8) 

It,COOTB6TCTBeHHO, . (-.

mil ~ - ~{p!.lll. + all.) . (9' 

nO~CT&Bnllll (8) H (9) B (6), nOnyqa8M O~OKOMnOHeHTHOe yp8.BHeHll8, 
OnHCHBallmee nOBe~eHHe lI&rHHTHoR CHCTeMY B 06nacTH ~OBoro nepexo

~: 

., ;e • .3 5 
111.- ~:l-(j.rl=lll-f>!. +C-l , (ra' 

B rTO~M U,,=rl{i!B ,II=,;[~H-{a-~J], 8=~[8
-2.{a.-~")] , C::::~~+tta-~h(B (IO) It ,ll&nee He nKlll8TCR ItH
~eKC 2 ~ f . HO paOCM&TpHBaeTC.R KMeHHO onpe~eneHH&II KOMnOHeHT& 
BeKTopa l. ). 

T&XHM 06pasOM, ODHcaHHe ~oBoro nepexoA& CBORKTCII K ypaBHeHHJ) 
~BJUteHHII (IO) B nOT8HQHue 

IJ 2. 8 IJ/f C' 06 .V{l)= f!' -7j{. -fbi. • un 

:1 
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O_8II,IIHO, npHM,lletDDIII 8H&JUI3 DpIOHIHIDf X oplle~oHJa.JI ~O_ n.

peXO,IIUI a B .lP1rllX aHTafleppoM&rHeTKUX co olatS... !flePPOM8J'H8'1'RaMOM 

(IWIpIIII8P. B pe,llXOS8118JfbHta opT.ppnax RFeDJ ). Bonee Toro. 

OOJlOUB f3.. O. _8M Yl*BHeHBe )VUI OIIHC&HMR Ope8HT~OHHOrO Iflaso

Boro nepeXo.... B XOllJIIIHeapHOM aHTJI4leppoMaJ'HeTHxe. BY3B8HHOrO HaMeHe

HII... SH8Xa XOHCTaHTY atUlSOTPOIIHIl Q npH .:weH8HlPI T. 
3aMeTJDoI. 1ITO }lO CD nop He XOKXp8TKSIIpoBaICR PO}l 4*soBoro ne

pexo..... T. e. Yl*BHeHRe (IO) J;JpH118HIOI0 • ;JlU OIIHc&HIIR RpOI1eCCOB IlpII 

~oaOtl nepexo.18 BToporo po.... (lWIpIOIep. upR HHaxoA TeWepaTyp8 B 

reM&T.T.). Dpe &TOM B" 0 HMODO npeHelSperaTb a CIo )B8IRI1IIHoA 

Cl! . 
O'llBa,llHO, a OJIyv.8 oepQ:o}l& napaoro PO}l& (B> o. C > 0) .JPIYW 

O,llHOPOJUl* p&BHOJeCKLlil Iflaso_ COCTORHBD I H D COO'1'B8TeTByor 

pellleHHR ypaBHeHHR UI( l ) "I' 0 npH A > 0: 

- ritl fi.- liAL'nf/zI.I=D, lil- t l.2C i + I--pJJ (2) 

2. IlarHHTHJ@ COJfIlTOHH 

3,118c" p&cc.OTpeHH npoC'1'paHC'l'B8HHO-IOlt8.n80BaKtlY8 pReHHR qaCT

Horo CIIY1II.R yp&IIH8HIfR CIO): . 

-r-fpll=u'll.}
o 

f (I3) 

1C0r,ll& npeHedpel'U'l'CR ,IUIcc.~el sHapI'lla (';l .. 0), a l ....IIJ18TCR 

'1'onlCO a O,llHOM, BOolS. roaopR, npoaaaolfWloM JaDpUJfeHKK (DO oeM j). 
(AHuII'l'...cae lIUpIIdHIIR ,IlJfJl eOJfIlTOHHIDt pe.~A~HKR (13), 
npaM,1l8HHYI HII:&8. 1*9 ISDK paHII. DOll}"llHU ,8; aCJ[ettHYe ~_. 
ypaueHKR CIO) tIJlII -l .. O. COO'1'BeTeTBJllllllle cflepl1llCICIDII COIl.TOHaM. 

lSua acuouaOBaHH .Ill. OIIHcaHIIR .O.~ a'1'OllllHoro R,llpI. /?/). 
Dpr __HllJIX M&rHII'l'HOrO OOIR 

H"zI..H<Hp , CI4) 

r,lle Hp - nOJfe puHoaeCHJI IflasOBIIX COeTo_A I a D: 

_ Sf ~) 3d.B2.1Hp- pda.- ~ + f6C ' (IS) 

H'1 - DOle Jf&6...800'1'. COC'l'OIDlJlR I: 

CIo)A H"I= ~{a.-~} 
4 

T.e. KOr,lla ¢aaa I HaxO~TCR B ·MeTaCTa6HJIbHON COCTOHHHK. COJIHTOHHOe 

pe!lleHHJ1~BHeHHR (13), o6pall1i1Jl11leeCR B HyJIb 1:,H f - ±00 : 

1.::= 2tf[~~h b{i-vtjdT'2, (I7) 

r)le I:J= VI-16AC/3P!. -b=2!IJ!O-V2}. V= -~o ( V -
CKOPOCTb ,IlBIOtSHKR COJIKTOHa. 0, V <: (/0 ). IIapaMeTp Ll xapaltTepHSY

aT OTHOCHTenbHY~ rny6HHY nOTe~anbHO~ ~Y COCTORHHg n. 
Hs (I7) !lOJIyqaeti BYpIl.'&eHHe ,IlIUi 1IHPCHW conHTOIUI. (Ha nOJIOBHHe 

BYCO'l'Y) 

(IS)2 'o=Yfi-V2Jli· 1hch(L;+iJ . 

lliKpHH!1 COIIH'1'OHa ya8JIKtnlBaeTCR npH I-/-I-I"'T' T.e. I1pk A- 0, H 

CH(;Ba YBeJUf'QllIaaeTCR npH npif6nlOteHKH K paBlwseCKIJ 4iM (H - ~). B no-

C)!e,llHSM Cllyqae 

411. 2/1' 62 ).~ ByC{1-V //3 -in. .1' (I9) 

H COnK'1'OH ~H~CKH npeB~TCR 8 ,IlOMeH ¢asw n. llO,llCTaSJIRH B (18) 
BeltHqRK,y A. BHpalK8HHy1l ~pes ~ • H WIIHKMK3HpYR no ~ ,BK~M. Q'l'0 

npH KSMeHeHKM NarHKTHOrO nonR mHpMHa paBHoBecHHX conMTOHOB npoXO~T 

'qepe S WHHHNaJIbHOe 3Ha~HKe. paBHoe 

2 10l!1.Ltt:::!::: ~ to"' (20) 

(npeHe6per&aTCfi ·cZ&THeM· ~BHZY~XCR conKTOHOB. npoRBnR~wcR TonbKO 

"PM 60JIbMHX CKOpoCTfiX). Cne}lOB&TenbHo. C H3NeHeHKew TewnepaTyp6 npK 

rrpe6nHa8HHH K TpHKpHTH~CKO~ TeQRe (8 KOTOpOA B = 0) mHpHH& COJIKTO

HOB 8HOM&JIbHO YBenHtnlBaeTCH. 

Ha pHe. I npHBe)leHH cflopm nOTeHttHall'a U(l) I1pk HaCKOUKHX 8H&

~HHHX H H3 ~anaSOHa (14) H COOTBe'1'CTBYl>lIIHe KN kOH!fJKrypa.t1HK COJfKTO

HOS. CJIa.nyeT 06paTKTb BHIOI8.liHe Ha TO, trro BeJIHtOOi& -I. 11 conHTOH8. npK
H1!Ma£! Bce 3HSliealiia, C00V.STC'l':a~lOO(iIS llO'l'eliIl;l!8JlbHOM-y 6ap:&e"Py,ru.teST MaR

C.\iMa..l'"J,Hoe 3Ha"eHliS -l =- '211//3 • npl! ICOTOpoti U ( ! ) = O. 
B ,nHanaSOHe SH&Q9KHt:! nonR 

Hp<' H<. HA!1. (2I) 

r,ll8 HAii - none na6H1!bHOCTH COCTO!HHR IT: 

~ r ~) cAE/] (22)1-1 AJI = pda- tJ -+ lie 

5 
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cn,ltOBl.TeIl~O ,PRe.I. ~KTKBHHI nOTI~an 
00

u.(l)=(C-P+~ [It) l2, E=VP=ajl'2d.iT. (28)
8XBJlB&1l8H'l'HJo1ft U(I.) 

-00(u.= 1.6CV/f33, HlrrerpHpyR (28) MR COIIHTOHa (7). 

nOIlJ1l&ElM 

npI c= 0,3; 0,6; 0,748,H 
l =12c78'1.,c =ltAC/82) 

E;:: 2AVifd.. J{A} (29) 
KoHlllHrypa.qn COO~;CTiJYD'- BYI-Vi •l
.a: C~OHO' {.(itJ r,lte 2

(-it=B~/YC') DpH f(A)=r!:i2{t.,.yf_A 2/Jtc.h ~) I (30)V z: O. 

II _lIee COO'l'HOIII8H11e 

£ == U'oVP2+Mo2.u; (3l) 

B KOTOPOM ~.THBH&R Macca COIBTOH& 
" 

PHc.2. ~XTHBHBR DO'l'eH (oTHeCeHK&ft x .~ n.o~) 

C~CTsymT MBrH~HYe COmITOHH COCTO~R ll, KlXo~rOCR B ..ITaCT& qJI8J( U ( l ) DpII M ;::211Vlf'd.f
C'" 0,95; 0,85; (32)

~HR.HO" COCTOftHHH: o Btl!0,752 H XO.~H.t.!. iT 112 
(23) COOTaeTCTB)'IlIIIn CO.H- npa A - 0 8HeprHtI COJIHTOHa,(,:. lnt. ch(j-vt)[J.+ .f.~ sk

2
p{~-vt1J I 

TOHOB. CTpeMHTCII X 8H&qeHHII 8H8prn ,ltayx
II. 

,ltOlltlHHHlt CTeHOX Mez,qy (laaaMJI I K n. 
H&XO~CII B pa8HOBecn:

r,lte • BeRH1DIH& !.m DOK&3aH& H& p= lliVC{.t;-l!.)/3tJ.-VZ/ 
pHc.2, r,ltl np8,1tC'fI.BlleHH nOTe~UlI U ( l ) )VIII HIcxonux 8H&WHH" 

H • cooTBeTCTB,YDIKe MY K~~ COllHTOHOB. Ecr= ~1JEf . (33) 

ll.O'l'HOCT. ~H narp8lUl&, COOTae'l'C'l'ByDIaI! ypaBHeHHII <I3): 
B .IlP)TOM 1CpIlAHeM cnyqae, A - I, xor. nOTe~ll~ JDI& coc

L=.L2l2_.it2-Ull} (24) 'l'OftHHR n tWfHoro rJrYCSu, WII Mil 4asH I, T.e. Mom!O np8He6peta M
2t1o 2 ('. 

llK1IHH0A C • 

OTc~.... &HeprHII II HlmYnc BOIIHH C HeH3II18HJ11,11 npocJIKlleM _ ItA'iii'cl.
E - .,. n II" ",' (34 )( l =i{"},"=f-vt): 

E=cJ.f[¥~'2+U(1.)]d" , (25) 
3. YIIp,YrO! J!!cce1lHHe KeB!POHoB

VJ '2 \P=cI.. V -l d.". . (26) OW8J1,1PfO, pe.cCMO'1'p8HH&ll MO,ltIIl. COIIHTOHKYX B08G)'a,Il ....A, orp&IUI
D 

'IleJIHIIX: lDIIl. B O,IIHOM HanpalllleHIIJI, rq:mIeHJl.Ma. x &H&d31 peu.HJIX npo
qeccOI I ~A eKe,... '1'0•••0 I TOft Mepa. I KaKoA OH& D08BO"'~AllR 1I0KUlt30B&HHOrO plaHilII ypaBHeHHII (13) DOJI1l1UM I 
omrCilBa~. 1I01&lfW118 IOsG;p;IleHHJII. OrplHll1l8JlHH8 no o~. flo-_...,o11-V2j.f.'2=2U{lj (27) 
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MY, ~OCTaTO~O 6nH3KO K TOQXaM na6K!lbHOCTH 3HeprHR TennOSYX ~nyxTY
~A K8 T CTaHOSKTCJ!: cpa.BHIOIoR C 3H8prHeA 1I0K&lIH30MHHYX Boa6yz
~eHHlllt BMeDI\IIX I)opM1 ,IlHCKa, pB3IoIepy ItOToporo a ~Byx ii&lTpfUlneHH.IIX 
orpamcWH'H. HO npeBYllaIlT p8.3Nep B TpeTbeu HAnp8..uetGur. 

nOllar&ft. QTO npoCTpSHCTa8HH&ft OrpaHHqeHHOCTb TaKOrO Boa6~8
HKJ!: B ero nnOCKOCTK He allHReT C~CTaeHHO He. 3&BKCKNOCTb ~ ( J ) 
a nepnflH,llHlCYn.IIpHoll Ha.npaB!l8HKH, OnHCUBaeMYIl 4>oPUY!lAIIIJC (17) II (23), 
nO!lyqHill ~~TOp COlIlITOHa ~nJ!: ynpyroro pacceRHKR HeRTpoHoa. npe
He6peaeHK8 HeynpyrKIIII npo~eccauK a pacCeJ!:HilH B ~OM cnyqae 06YCIIOB
n8"0 N4KpocKonK~ocTbll conHTOHoa II HX OTHOCKTenbKO 60llbmoA ~KTIIB
HoIII MaccoA. PaOCMOTpKN CO.llKTOH, a03HKKmHA He. ~He pBBHOBeCHoro ¢aao
Boro COCTOHHHR KpHCTanll~. 

(/"npe&T~ cpe.DHee 3HaQ8Hl,fe cmma lIarHM'l'HOro HOHa B BH,Ile Cy-MIILI 
:J., .. = + S. cpe.DHero 3HaqeHilR cOlma a p8.BHoaeCHON COCTO.RHKH 

Y'L V VI{ 
II K3M8HeHHJ!: CnKHa, caJ!:38.HHOrO C a03HKKHoseHHeN CO!lHTOHe.. Tor~a nOIl-
Hoe CeqeHK8 ynpyroro KorepeHTHoro pBcceaHHJ!: RaIlReTCJ!: cy-MNoR CeqeHKR 
pBcceftHKJ!: Ha paSHOBeCHON COCTOSHHK 

(35)t1~1=-(roJ'tF1i) (2~:Altl-e:)1S:/2J'/~) 
H ceqeHMJ!: p&cceJ!:HKJ!: He. COIIIITOHe 

cLO) 3 II! ..... - IV .-
{till. 9roJ'rF'tqL{~A-ed.e~L~~lJcrItL s!:,e-OCrltf (3S) 

c. <:1.,1' r It nt 

(3?) 
t v t/ 

r~e 

5' =fs etTA 

(38) 
tn. 2. ~11.

? = I! J e(r;., 
v 

e 2 _ 
B ~PUYllax (35)-(38); yo::::; ....... c2 • (. = -1,913, "[ - B~p8H

1 6 
(.. -Y ~ -..,.

HliIlII Beftop 06paTHOA pelUeTKK, e t + k.. -= - JCJ. - 113IIeHeHHe 80nHO
Boro seftopa HelTpoHa, AI - qacno 3n8ueHTapHNX HQe8K, J< - qacno 
MartGlTHHX MOHOB B 311eNeHTapHoA KQeIllKe (nonaraeN, ~o KpHCTann CO~8p
DT KOHlI O,1lHoro Tina), (/.!l. - 06'!.8M sneMeHTapHolII RqeIllKH, F (t)
M8.I'KII'J."HHR ~IMl6ItTOp KOHl., €t:-;; npoe~R e,llHKHl.IHoro BeKTOpa, HI!.
npaueJDIoro no l , Ha BeKTOp 51:' e cI., e" - npoeKI.\lfH SToro 

ti 

S8ltTOpa Ha KOOp,1UlB&'1'HLI9 OCK (c:J. ,fo = 1,2,3). HliTepflepeH1"(KOHHYWI 
,I106UlWIK (nponop::(lloHUJ.H'HMK It~) ) np8HelSperuM. Tax IWt pasue
PH COO'l'OHa. lUlMHoro 60Jrblll8 pasu8pOB JNe~KII, 

5 
IliO) ={r: )-)2F~{{JL.{t. -e;:l.eftl~SPit (39)
td...Q c "0 cJ.,p 'J.I' J t: t: 

r,l1e.. 
(40)sd-= 4sJ. eucr...=.L jsJ-{r1e iZPd-r 

1: 7i Ln. t/,!. t: j 

B cnyq&e pacewaTpMSalMOrO nepexo.ua S reM&TH'I'e ~Q8HKJ!: ~ 
(sypueHKe (38» He 0~C1I B HYlIb ,I1}lR BeKTopos t: , CyIiIMa Ksa.u
p8.TOB HH,1l8KCOB ( hKl ) KOTOpLIX HeQ8THa, K4K II ,I1}lH ~OHH'YX 
0'l'pas8HKA Ha paBHoseCHOM COCTOJ!:HHK. TaR K&K B en8M8HTapKoR ~AKe 
CO,l1epaHTC1I 4 KOHa xsnesa co CIIHH8MI 5/.Z,

5; (r) = I Oc;.~ l{f)
( .z - poM60e,llpK'l.eCKM OCb, 0 <: l <. 1). HsNeHeHKeM npoe~H 1.x 
B CODHTOHe M03HO npeHe6peqb. 

)b.ll ynpoll\8H1t1l BupueHHA nOIODM B (17) l\ = 1. WO 8nome 
OnpaB~O S6JrH311 TOqKi la6anbHocTK. Tor.ua C8Q8HHe pacce.IIHB1I ,I11J!: 0,11

Horo oDpe,lleleHHl\lM olSpasoMopleH'!'lpOB&HHoro COIlHTOHa. C nlo~. ~c 
86ltKaH ltaKora-Ia60 ~OHHoro M'l'lf4leppoIl&I'HK'l'HOrO O'I'p8PHII.II r : 

2l1:K)c. = RtJi (NJrd'{K,Jt(K,) (41) 

r~e 

R== g'(OtlfLlI{Y"ooYF 2(r)S, tf~2 B-J.(1_.e:) , (42) 

Ie. - npo8JEq1lJ!: Ha HOpMU& J: nIlOCJ:OCTH eolPl'fOHl., "1. ,1($ -,11M
B~O DepnaH,l1KK1IHpRH8 J:OMnOH8HTU B nlloeKocTH CODH'I'08&. 

EelR npe~OIOD'I'b paBHOIl8PO.ll'l'HoR nll($ym npoc'l'pUIcneHHJl) OpH8H
'l'aQII. eOIIl'l'OH&, YCp8,11HeHM8 no OpMe~J!:M .IIM'I.' ceqeHlle, .pIIQ8CU
clllOlftPll'QlfDe OKOIlO 'I.'OTDal olSpa'fHoR peIIeTJD1 (OTHeC8HO K 0,1lJl0ll1 COo

'" TOHy): 

R (43) .. ~~) = ttJl{fcJtl»J. C 
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UpH ~08OM nepexo~e, ~P08aHHON MarHKTHYW noneM, 3HeprHft 
MarHHTHOrO AMnonhHoro BsaKUOAeACT8Hft, Oqe8H~0, MHHHM&nhHa ~nft COIH
TOH08, nnoCKOCTb KOTOPUX napannenhHa nonm. YqaTH8&a TonbKO TaKRe 
conHTOHH, nOnyq&eM COOT8eTCT8~ee CeQ9HHe: 

145") _ Rt(I(H) , 	 (44)
\d..n. c. - rc I( ch2. Il.K.J. 

:.L 2Ilf' 
r.n.e KH - 0p08JCQMH Ha H8.11p&BlIeHMe nonH, JS. - KOMnOH8H'1'&, Hopuanh
H8SI It H . 

Bo:WOZHOCTh Ha~JJIDAeHHH p$CceJIHKH HeA'l'pOHOB COnHTOH&MH, 0~pa3Yil'

~Hca 8 MOHOKpKCT&nna, o(SycnoBneHa "paSUYTHeM" C8qeHHft pacceftHHft B 
aaBHCHMOCTH 0'1' k no cpaBHe~1D C ~KQKeR Ha OCHOBHOM ~aOBOM 
COCTOHHKH 06paaq& (CM • '1'aae :.4/). 

_ BeKTOPY ~ (CM. (38)) MOryT (San nepne~Ky)UlpHYMH BeKTOpaM
Sr OCHOBHoro CO~TOHHKft (TaKoA cnyqaA HIIIeeT MeCTO 8 paCCMOTpeHHOM 

nepexo~e 8 reMaTaTe). B TaxON ClJYlU!l.9 AlH KaKItX-nH60 BeKTopo B t 
OCHOBH08 0-rpaa8HH8 MOll8T OKa3&ThCft no,ttaBneHHYI (I - e; '.:!:: 0), 8 0'1'
nRqae OT COJl~TOHHOro paCC8J1KKft. 

B O~IQEIM Cnyq&e HHAeKCH ( hkl ) nOr&CaHHft OCH08Horo OTp8&eHHft 
He COBn&~ C COO'1'BeTCTBYmmHNH nor&CaHHHMH Alft paCC8ftHRH Ha conH
TOHe (CpaeHH (37) H (38». HanpHMep, I1pM ~OBOM nepexoAe Ha tfleppo
uarHHTHorO COCTOHHKH B aHTH¢ePPOM&rHRTHOe B03MOZHO nOft8neHH8 "csepx
C'1'p,yK'1'ypHHX" COnHTOHHNX nHKOB 8 paCCeftHHH. 

~Ift oqeHKK a&SHCHlilOCTH 8epoRTHOCTH ~nYKTY8QHOHHorO 06paa08&HHB 
COJlH'1'OHOB 0'1' BeJlHqasy MarHHTHOrO nonft nonaraeM, q'l'0 o~eMHaH OrpaHH
Q9HHOCTb COlllCTOHa MOdT 6mb )'ltl'eHa OPOC'1'O 88e.n.eHHeM Ko3<fxflHqHeHTa
S 	 B BYpU,eHH8 AlH SHeprlDf. 'ror)l& 


c 2 p2


E,=(Movo +2MJSe·2M . 
qftcno COOT8e'1'CTByDQIX conHTOHOB C paaJlKQHHMH HIIInylbCaMH oponopqRo
HanhHO 8epoJITHOCTH 

W(~(:) --JiE'/Ka1. p = yltlT.MZ,KaT~r.p(-2MMoV:St.k TJ a 
HeT CMucna IIpMHIOIaTh nnollllL,Uh COnHTOHa 5" MeHbllleA, 'q8M KBa,IlpaT ero 
3~KTHBHOA TOI~ (CM. (18». Tor)l& 06~ nnO~b o6pa3oeaBmHXCH 
CO:nll'l'OHOB 

Sc.o = J..0 

S£.· W(~(.)d.S "" tJ; n-Q.$m 	 (45)
511'/. c. Q "C J 

:SAl;, ~ rAe Q=4McJ.1I Irf5K"T (1lpI!HflT0 BO 8HHNaHHe, q'l'0 
Q Sm?>I)' IIoAcTunu 8 (45) m. = L; ,: Ha (IS) rrpH ,1 ::: I K 

V = 0, DOJrY1*lM 

S BT .I IDMollf7[1 (46) 
co "V dll~ .f!..Kp(- kaT V8) . 

TanM OCSpasOM, Dpll H-I-IAI aHOManbHO 80apaC'1'&8'l' HHTeHCH8HOCTb 

paCCeJIKKH Ha COnHTOHaX: 
~ 

(47)Ie ~d.~l{l-e:).l?y.p{-(~~fVfJrt~WKJ.cJt;;;.) . 

3aKlIlMlHMe 

IInocKHe conHTOHH ,IlJIH8M1lq-eCKoro THIla, AonyCKII.IlIIIIte OPOCT08 aHanH
THQ6CIt08 paCCMot'peHHe, O'q8BH,I1KO, He HC'CIePIl1otll8Jl'1' IIcex 803JolOZHax no
KallbHH% B036~HHI, B03HH~ npH ~OBOM nepexOAe 86nH3H 'l'OqKH 
lIa6HnbHOCTH. IIo-BJlAHWowy, 60nee C~CT8e~ pollh MOry'!' H!"paTb ~
piI'CIeCItHe HIDI QlfllHR,llpJI'tl8CKJre CO IIHTOHJil , ftBJIftDIIHeCft pe1II8HHIUd ypaBHeHBH 
no). q.c:neHHH8 paCtlMy C'l'~OHapH1lX pemeHHA 3TOro ypaBHeHHft OPOH3
BO,l1KIIHCh (Ha11pIDIep, /9-II1 rrpH C=O, a 'l'&De /?/) H 3AeCh He o6cy11,11a

~ca. OTMe,.IIM 'l'OnbltO, qTO yze H3 cooCSpaaeHKA MacmTa6HOC'l'H CU8AY8T: 
8MOJIH'1'Y.Qa .e (r '" 0) conll'l'OHa .~OA H:nH QlfllHHApilqeCltOA ~y, 
Kalt it nnOCKoro, opon0P)f0HanbKa '11118 (c Koe~eHToM 4,34 AlB 
~pilqeCKOrO conH'l'OHa III), a ~KTHBHHA p&)U!YC pueH IIflf 
(npH C.. O). 

PacCMo'1'p8HHHe conHTOHU RBnB~Cft nOKaJlhHYWH B036yaAeHMSMII, HaXO
~IICH B Heyc'l'olqaBOM paBHoaecKI co cpeAoA. IlpH B3aH1110~Ac'l'''H C 
,1lpyrlOlH BOlPlYll"HJlSMIl cpeAH (H&npIOHJP, co cmmOB""'. 8ollH.... ) OHH C 
o,lllHaKoBoA aepoR!HOct'h~ MOr,yT yueHbmaThcH II "cxnODYB&ThcB" JllIK pac'1'H, 
npe8~Cb B AOM8HU HOBoro ~oBoro COCTOftHRft. B STOM OTHOBeHMH 

OHM aKBKaa:neKTHW (H1IH TOll,tlect'BeHHY), H&llpIIMep, nySHphK8M napa ItpII 

Jaln8H1Df ldI,lUtOCTIl II etfJeprqeCDM IUUlllSM D;I1XOCTH DpH 1C0000eHC&QJUI napa 
c pa.!lHYCOM, paBHllU "ItpH'l'JAeCltowy". 

KOHeqso, DpH 4ea080M nepexo,1le B03HKKamT H ~He (00 ~pMe H 
aMnllHTyAe) :nOKanhH.He BOs6,.,u8HBB. Ho OHM ftlllHIlTCR "BHYTpeHHe" HeCTa" 
6HnHHMR, II OTnHlDle OT CORHTOHOS, 06nl,JlB.lllllHX oTHOCHTellbHoJl, aHOMan&
HoA YC'l'OAqaBOCThlD. 
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CymeOT~~e'9KCTIepZMeBTaxDHHe ~aHHHe no paCCeaHaID HelTpOHoB B 

reW&TMTe / He~OCTaTO~ He TOHbKO AnR kOnMqeCTBeHHOrO COnOCTaBne
HKR 0 TeopHeR, HO M ~nR YBepeHHoro OTv~eCTBxeHHR K&6HV~WOro 3$
~RTa c pacceRHHeM K& COnMTOH&X. Ho, BO BORROW cnyqae, OTKOCHTeXb
KaR yCTO~qxBOCTb conHTOHHHX B03~~eKMRt B03HHK~ npK ~30BOW 
nepexo)le, H&XO)lllTCfl B RaqecTBefDIOW cOn&CMI'I C KatSnllA&8MOA RapTHHoA. 
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HHTLI B.B. P17-87-28 
HarHHTHwe conHTOHW B ~a30aOM nepexoAe nepaoro pOAa 

PaccMOTpeH aHTH~eppOMarHeTHK co cna6WM ~epPOMarHeTH3MOM s6nH3H opHeHTa
LlHOHHoro ~a30soro nepeXQAa nepBoro PQAa, HHAYLlHpOBaHHoro MarHHTHWM naneM, 
nepneHAHKYnRpHWM OCH aHTH$eppOMarHeTH3Ma. YpaBHeHHe naHAay - n~HLla B 3TOM 
cnY4ae npHsoAHTCA K ~eKTHaHOMY QAHOKOMnOHeHTHOMY HenHHeMHOMY ypaaHeHH~ . 
• 4aCTHWX npOH3SQAHWX. 86nH3H T04eK na6HnbHOCTH aHOManbHO S03paCTaeT sepoRT
HOCTb 06pa30aaHHR MarHHTHWX conHTOHOB AHHaMH4eCKOro THna, RBnRDqHXCR peweHHR
MH 3Toro ypasHeHHR. nanY4eHw Bwpa~eHHR AnR $Op~aKTopa npH ynpyroM pacceRHHH 
HeMTpOHOS Ha 3TH X conHToHax. OTHocHTenbHaR YCTOH4HBOCTb conHToHHWX B036y~e
HHH Ka4eCTseHHO cornacY~TcR c Ha6nlOAaeMWM B 3KcnepHMeHTe "aHOMMbHWM" pacceR
HHeM HeMTpoHoS B reMaTHye. 

Pa60Ta swnonHeHa B na60paTopHH HeMTpoHHOH ~H3HKH OWRW. 

npenpHHT O61.ep.HHeHHOro HHCTHI)'TJ: lIJlepHLlI: HCClleJ\08aHlIA. J{y6Ha 1987 

neoeeoll O.C.BHHOrJ 

Nletz V.V. P17-87-28 
Magnetic Solitons In .the First Order Phase Transition 

An antlferromagnetlc with a weak ferromagnetism near the orientation firs 
order phase transiton induced by the magnetic field perpendicular to the an
tiferromagnetic axis Is considered. The Landau-lifshits equation Is reduced 
In this case to effective one-component nonlinear equati~n In partial derlva 
tives. Near the points of lability theprobabllityof appearance of magnetic 
solitons of dynamical type grows anomally being the solutions of this equa
tion. The expressions are obtained for the form factor at the neutron elas
tic scattering on these solitons. Relative stability of soliton excitations 
agrees qual itat ively with the observed in the experiment "anomalous" neutron 
scattering in hematite. 

The investigation has been performed at the laboratory of Neutron Physics, 
JINR. 
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