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1 BBe.lleHHe 

IIocne pa60T BHpMaHa [1] H ry<paHa [2, 3], a TaIOKe 60nee n03,llHHX pa60T 

pJI.lla .llpyrHx Hccne.noBaTeneH, B <peHoMeHOJIOrHqeCKOH TeOpHH <pa.30BhIX ne­

peXO.llOB JIaH.llay npOH30WJIa Ta KaHOHH3aUHJI MeTO.llOB H Jl3hIKa [4], KOTOPU 

CBH,lleTeJIbCTByeT 0 npeBpauueHHH 3TOro pa.3.lleJIa TepMQnHHaMHKH B COBeP­

weHHO 06HOBJIeHHYIO H caMOCTOJlTeJIbHYIO HayqHYIO .llHCUHnnBHy. AJIroPBTM 

HCCJIe.llOBaHHjJ TepMO.llBHaMHKHKpHCTaJlna, HnH HHOH <PH3HqecKOH CHCTeMhI C 

cHMMeTpHeH, npH06peJI nOqTH TaKYIO ;)I(e CTPOHHOCTb H O.llH03HaqHOCTb, KOTo­

POH xapaKTepH3YIOTCJI MeTQnhl KJIaCCHqeCKOH MexaHHKH. K CO;)l(aJleHHIO, npH 

HCCJIe.llOBaHHH nHHaMHqeCKBX CBOHCTB TOH ;)I(e CBCTeMhI ynOMjJHYTU CTPOH­

HOCTb H O.llH03HaqHOCTb peuenTOB TepjJeTCJI, H qaCTO npHXO.llHTCJI npB6eraTb 

K HeonpaB.llaHHO 6oJIbwoMY qHCJIY npOH3BOJIbHhlX npe.nnoJIO;)l(eHHH. Me;)l(JlJ 

TeM, KaK OKa.3hIBaeTCjJ, HeT HHKaKHX npenJlTCTBHH K TOMY, q'rOOhl 06'bCnH­

HHTb MeTO.llhI HCCJIe.nOBaHHjJ TePMO.llHHaMHqeCKHX CBOHCTB C MeTQnaMH HCCJIe­

.llOBaHHjJ .llBHaMHqeCKHX CBOHCTB. Mhl XOTHM nponeMOHCTpHPOBaTb B03MOiK­

HOCTH TaKoro e.llHHoro nO.llxQna Ha npHMepe CJIO;)l(HOro aHTH<peppoMarHeTHKa, 

MarHHTHoe ynopJl.llOqeHHe B KOTOPOM XapaKTepH3yeTCjJ MHoroKoMnOHeHTHhIM 

napaMeTpoM nOpJl.llKa c. liJIJI 3TOro Mhl 0606IUHM KJIaCCBqecKoe ypaBHeHHe 

JIaHnay-JIH<PmHua nJIjJ <peppOMarHHTHoro MOMeHTa Ha npOH3BOJIbHhlH Mar­

HHTHhlH napaMeTp nOpJl.llKa c. 

2 BblBO.ll o606meHHoro ypaBHeUHJI JIaH.llay­
JIH~mHn;a 

YpaBHeHHe JIaH.llay-JIH<pWHua .llJIJI BeKTOpa cnOHTaHHOH HaMarHHqeHHOCTH 

M HMeeT CJIe.nYIOIUHH BH,ll [5]: 

8M =1'[HeIlM],+R, (1) 

r.lle l' - rHpOMarHHTHoe OTHoweHHe; R - PeJIaKcauHoHHhIH qJIeH, OTBeqa.IO­

IUBH 3a .llHCCHnaIUllO 3HeprHH cIrHHOBhlX BOJIH H HMelOIUHH peJIjJTHBHCTCKoe 

npOHCXOiK.lleHHe. 3<P<PeKTHBHoe MarHHTHoe nOJIe Hell onpe.neJIJleTCJI H3 Tep­

MQlU{:tIaMHqeCKoro nO'l;'eJ{UHaJla, q,epPOMarHel.'HKa C nOMOIUblO BapHanHOHHOH 

npO~;iBOJVlOH.;[5, 6] .,' 
, ~, 

IlepenHweM ypaBHeHHe (1) B. TeH30pHOH <popMe (B npeHe6pe;)l(eHHH peJIaKca­

UHOHHhlM qJIeHOM) 

(3) 
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3,neCh H ,naJIee MhI nO,npa3YMeBaeM CYMMHpOBaHHe no nOBTOpjllOIueMYCjI (He­

MOMY) HH,neKCY H He 6y,neM nHcaTh 3HaKa CYMMhI. 3JIeMeHThI aHTHCHMMe­

TPHqHOi MaTpHUhI Oik = -Oki BhIpalKalOTCjI qepe3 KOMnOHeHThI BeKTopa 

{l == I H eJJ C nOMolUhlO a6cOJIIOTHO aHTHCHMMeTpHqHoro e,nHHHqHOrO TeH­

30pa JIeBH-t..IHBHTa 

(4) 

BhIBe,neM aHaJIOr ypaBHeHHjI (3) ,nnjl cnHHOBhIX BonH B cnolKHoyrropjl,nOqeH­

HOM aHTH<peppOMarHeTHKe, MarHHTHoe ynopjl,nOqeHHe B KOTOPOM onHChIBa­

eTCjI MHoroKoMnoHeHTHhIM napaMeTpOM nOpjl,nKa c. B COCTOjlHHH TepMo,nHHa­

MHqeCKoro paBHOBeCHjI cpe,nHee 3HaqeHHe MarHHTHoro MOMeHTa m(r) aTOMa 

Ha Y3JIe KPHCTaJIJIHqeCKOi peweTKH r onpe.neJIjleTCjI BhIpalKeHHeM 

m(r) = 2:~i' <Pi(r), (5) 

r,ne <Pi( r) - BeKTopHhIe 6a3HCHhIe <PYHKUHHHenpHBo,nHMOro npe,ncTaBJIeHHjI 

(HTI), no KOTOPOMY npeo6pa3yeTcjI napaMeTp nOpjl,nKa c. t..IT06hI paCCMO­

TpeTh ,nHHaMHKY MarHHTHoi rro,nCHCTeMhI, 6y,neM CqHTaTh, qTO cpe.nHee 3Ha­

qeHHe MarHHTHoro MOMeHTa 3aBHCHT OT BpeMeHH, H 3Ta 3aBHCHMOCTh OT Bpe­

MeHH onpe.nenjleTCjI 3aBHCHMOCThlO OT BpeMeHH napaMeTpa rrOpjl,nKa c(t), TaK 

qTO HMeeM: 

m(r,t) 2:Ci(t)·<Pi(r). (6) 
i 

TIpe.nrronOlKHM, qTO H~MeHeHHe BeKTopa m(r, t) BO BpeMeHH npe,ncTaBJIjleT co­

60i rrpeueCCHIO 3TOro BeKTopa BOKpyr HeKoToporo HarrpaBneHHjI B rrpocTpaH­

CTBe 6e3 H3MeHeHHjI ,nnHHhI 3TOro BeKTOpa. <PH3HqeCKH, COXpaHeHHe Mo,nynjl 

m 03HaqaeT TO, qTO BenHqHHa aToMHoro MarHHTHOro MOMeHTa onpe,nenjleTCjI 

roPa3,no 60JIee CHJIhHhIMH BHYTpHaToMHhIMH B3aHMo.neic'rBHgMH, qeM B3aHMD­

,neiCTBHjI, onpe,nenjilOlllHe ynopjl,nOqeHHe H ,nHHal\iHKY MarHHTHhIX MOMeHTOB. 

TaK KaK 6a3HCHbIe <PYHKUHH HTI <p,(r) y,nOBJIeTBOpjlIOT COOTHoweHHIO OpTOro­

HaJIhHOCTH <pi,(r)<Pk(r) = aik, TO, B03BOA$I 06e qaCTH paBeHCTBa (6) B KBa,npaT, 

IIo..Jly'lHM: 

m 2(r,t) =E~(t). (7) 
i 

TaK xu XB8JlpaT MOA)'JI1I BeXTOpa m ecTL, DO HameMY npenOOJIOlKeHHlO, Be­

nH'IHH3 IIOCTOjlHHaJI, TO, B311B npOH3BO,nHYIO no BpeMeHH OT OOeHX '13CreH 
paBeHcTBa(7),n~yqUM 

8m r 8q . m· _.= ,l...,Ci---- = O. (8)
IJt i IJt 
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MbI BH,n:HM H3 (8), 'ITO CKOPOCTb H3MeHeIlHR BeKTOpa m OPToroH8JlbHa CaMOMY 

3TOMY BeKTOpy, a npaBaR qaCTb 3TOro ypaBHeHHR MO>KeT 6b1Tb 3anHcaHa TaK: 

Be 
e·-=O. (9)

Bt 

To eCTb napaMeTp nopa:.n:Ka e npeueccHpyeT B n-MepHOM ,n:eHcTBHTeJIbHOM 

eBKJIH,n:OBOM npOCTpaHCTBe ( f- npOCTpaHCTBe no [2] HJIH npOCTpaHCTBe 06pa3a 

no (4]) COrJIaCHO ypaBHeHHIO 

(10) 

B MHoroMepHoM npOCTpaHCTBe, KaK H B 06b1qHOM TpeXMepHOM, MO>KHO nOJIy­

qHTb BeKTOP -0 nYTeM B3RTHR BapHaUHoHHoH npoH3Bo,n:HOH: 

n= BF, (11)Be 
r,n:e 0 Y>Ke He TpeXMepHblH, a n-MepHblH BeKTOp B npOCTpa~CTBe napaMeTpa 

nopR,n:Ka. Ho B npOCTpaaCTBe, pa3MepHOCTb KOTOPOro 6oJIbwe'Tpex, MbI Y>Ke 

He MO>KeM Bblpa3HTb KOMnOHeHTbI aHTHCHMMeTpHqHoro TeH30pa Oik qepe3 

KOMnOHeHTbI BeKTopa n. TaKHM 06pa30M, TPa<PapeTHoe 0606meHHe ypaBHe­

HHR (1) B03MO>KHO TOJIbKO ,n:o H3BeCTHOH CTeneHH H ,n:JIR nOJIyqeHHR co,n:ep>Ka­

TeJIbHblX pe3YJIbTaTOB Tpe6YlOTcR ,n:onOJIHHTeJIbHble cpH3HqeCKHe coo6pa>Ke­

HHR. 

llanbHeHIIIaH KOHKpeTH3anHg MeTo~aMH 

~Hct»ct»epeHnHanbHOH reOMeTpHH 

KaK xopowo H3BeCTHO [7], B n-MepHOM npOCTpaHCTBe cymecTByeT OPTOHOP­

MHpoBaHHblH 6a3HC, B KOTOPOM aHTHCHMMeTpHqHaR MaTpHua HMeeT MaKCH­

M8JlbHO npocToH (KaHOHHqeCKHH) BH,n:. KOMnaKTHYIO H KOBapHaHTHYIO 3anHCb 

HY>KHblX HaM COOTHoweHHH y,n:06Hee Bcero nOJIyqHTb, HCnOJIb3YR 3JIeMeHTbI 

Te0pHHBHeWHHX cpoPM [8, 9]. AHTHcHMMeTpHqHOH MaTpHue COOTBeTcTByeT 

6HBeKTop n, KOTOPblH Bblpa>KaeTCJI -qepe3 KOMnOHeHTbI 3TOH MaTpHUbl CJIe,n:y­

IOmHM 06pa3oM: 

(12) 

a BHeWHee npOH3Be,n:eHHe 6a3HCHblX BeKTOPOB aHTHCHMMeTpHqHO: ei 1\ e j = 
-ej 1\ ei. B KaHOHHqeCKOM 6a3HCe pa3JIO>KeHHe 6HBeKTopa HMeeT BH,n: 

(13) 
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SIBHaJI 3anHCL .pOPMYJIbI H ee reOMeTpH1:J:eCKOe TOJIKOBaHHe HeCKOJILKO OT­

JIH1:J:aIOTC.H ,nJI.H CJIY1:J:aJI 1:J:eTHo-MepHoro H He1:J:eTHo-MepHoro eBKJIH,nOBbIX npo­

CTpaHCTB. lianee, aHTHCHMMeTpH1:J:HYIO MaTpHUY H COOTBeTCTBYIOIllHH eH 6H­

BeKTOp 6y,neM 0603Ha1:J:aTL O,nHHM H TeM >Ke CHMBOJIOM O. 

PacCMOTPHM BHa1:J:ane 1:J:eTHo-MepHbIH CJIY1:J:aH n = 2r. Tor,na, CYMMHpOBa­

HHe B .p0pMYJIe (13) H,neT OT s 2 ,no s= r. B nJIOCKOCTH, onpe.neJI.HeMOH 6a­

3HCHbIMH BeKTOpa~H (aI , bI 
), Bp&'IlleHH.H BeKTopa C He npOHcxo,nHT, B Ka>K,nOH 

H3 nJIOCKOCTeH, onpe.neJI.HeMbIX napOH BeKTOPOB (a", b"), npOIJCxo,nHT BpaIlle­

HHe BeKTOpa C C yrJIOBOH CKOPOCTLIO W 3' OTMeTHM, 1:J:TO 06be,nHHeHHe BeKTo­

POB KaHOHH1:J:eCKoro 6a3HCa B napbI (a", b3 
) npo,nHKTOBaHO CJ1e,nYIOIllHM 06cTQ­

.HTeJIbCTBOM: Co6cTBeHHbIe 3Ha1:J:eHHiI aHTHCHMMeTpH1:J:HOH MaTpHUbI .HBJI.HIOTC.H 

1:J:HCTO MHHMbIMH; Oz" = iw"z", a COOTBeTCTBYIOIllHe co6cTBeHHbIe BeKTOpbI 

.HBJIJIIOTC.H KOMnJIeKCHbIMH: z" = a" + ib" [7, 8]. BbIpa3HM KOMnOHeHTbI6H­

BeKTOpa nij 1:J:epe3co6cTBeHHbIe 3Ha1:J:eHHJI w3 , KOTOpbIe, 6e3 nOTepH 06IllHo­

CTH, MO>KHO C1:J:HTaTL nOJIO>KHTeJILHbIMH H ynop.a:.n01:J:eHHbIMH no BeJIH1:J:HHe [7]. 
liJI.H 3TOro CJIe.nyeT BbIpa3HTL BeKTOPbI KaHOHH1:J:eCKoro 6a3HCa {a", b"} 1:J:e­

pe3 HCXO,nHbIH OPTOHOPMHPOBaHHbIH 6a3HC B f-npOCTpaHCTBe {ei}: a" = aiei, 
b" = b1e" IIOllCTaBJI.HJI 3TH pa3JIO>KeHH.H B (13) H Y1:J:HTbIBaJI CBoHcTBa BHem­

Hero YMHO.>KeHH.H 6a3HCHbIX BeKTOPOB, nOJIY1:J:a.eM HCKOMYIO CB.H3b: 

r 

nij = "L: w (aibj - ajbi) . (14)
,,=2 

B He1:J:eTHo-MepHOM f-npOCTpaaCTBe CYMMHpOBaHHe B .p0pMYJIe (14) Ha1:J:HHa­

eTC.H C s = 1, TaK KaK B 3TOM CJIY1:J:a.e, ,nJI.H O-MaTpHubI 06Illero BH,na, HMeeTC.H 

TOJILKO o,nHOMepHoe no,nnpOCTpaaCTBO, HHBapHaHTHoe OTHOCHTeJILHO noBOpo­

TOB BOKpyr COOTBeTCTBYIOIllero Han]:>aBJIeHH.H [7]. 
4HCTO anre6paH1:J:ecKHe paCCY>K,neHHJI npHBO.ll.HT K B03MO)KHOCTH CYIlle­

CTBOBaHH.H r - 2 Pa3JIH1:J:HbIX Co6cTBeHHbIX 3Ha1:J:eHHH Y O-MaTpHUbI H B 1:J:eTHo­

MepHOM (n = 2r), H B He1:J:eTHo-MepHOM (n = 2r - 1) CJIY1:J:a.e npH OTCYT­

CTBHH BbIpO>K,neHHJI. B TpeXMepHOM npOCTpaHCTBe CYIllecTBoBano TOJILKO 

O,nHO co6cTBeHHoe 3Ha1:J:eHHe O-MaTpHUbI, KOTOPoe onpe.neJI.HJIOCb Mo,nYJIeM BeK­

Topa n = ,Heff , G:T06bI TepMo,nHHaMH1:J:eCKHe paccY>K,neHH.H MOrJIH 3a.MbI­

KaTL Hamy cxeMY H B n-MepHoM CJ1Y1:J:a.e, MbI ,nonycTHM, 1:J:TO Co6cTBeHHbIe 

3Ha1:J:eHH.H ft- MaTpHUbI BbIp0>K,neHbI H HX KBa.npaTbI paBHbI BeJIH1:J:HHe 

2 2 of of 
W,,=w =~~, (15)

uc;. uc;. 

<l>H3H1:J:eCKH, i-aKoe Tpe60BaHHe npe.nCTaBJI.HeTC.H onpaB,naHHbIM, TaK KaK He­

B03MO>KHO npe.nCTaBHTL, 1:J:T06bI BHemHee nOJIe 1:J:acTOTbI w npHBO,nHJIO K KOJIe-

6aHH.HM C pa3HbIMH 1:J:aCTOTaMH B pa3HbIX nJIOCKOCTJIX. 
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{a

KOCHeMC.SI TenepL Onpe,lleJIeHH.SI KaHOHH'tJ:eCKoro 6a3HCa {as, b8 
}. B KOH­

KpeTHOM CJIY'tJ:ae paC'tJ:eTa crreKTpa HH3KO'tJ:aCTOTHhIX KOJIe6aHHH MarHHTHoro 

rrapaMeTpa rrOp.Sl,llKa C MOJKHO BhI.lleJIHTL HHBapHaHTHYIO rrJlOCKOCTL rrpH n = 
2r HJIH HHBapHaHTHoe HarrpaBJIeHHe rrpH n = 2r - 1. IlpH 3TOM BeKTophI 

8
, b8

} 06pa3YIOT 6a3HC B OPTOroHaJILHOM ,llOrrOJIHeHHH K 3THM HHBapHaHT­

HhIM rrO,llrrpOCTpaHCTBaM. OTMeTHM, 'tJ:TO CTaH,llapTHhIH aJIre6paH'tJ:eCJ(HH aJI­

ropHTM HaXOJK,lleHH.SI OPTOHOpMHpoBaHHoro 6a3HCa B OPTOroHaJILHOM ,llOrrOJIHe­

HHH K HeKOT<?pOMY HHBapHaHTHOMY rro.nrrpOCTpaHCTBY rrpHBe,lleH, HarrpHMep, 

B [8]. 

3aKJIIO'IeHHe 

IlpH HCCJIe,llOBaHHH ,llHHaMHKH KOHKpeTHoro KpHCTaJIJIa rrapaMeTp rrop~a 

Y,ll06HO Pa3JIOlKHTL Ha KpHTH'tJ:eCKHH H HeKpHTII'tJ:eCKHe rrapaMeTphI rropJI.llKa, 

rrpe06pa3YIOIUHeCJI rro Pa3JIH'tJ:HhlM HIl rpyrrrrhI CHMMeTpHH rrapaMarHHTHoro 

KpIICTaJIJIa. IlplI TaKOM crroc06e pacCMOTpeHHJI KpIITII'tJ:eCKHM 6Y,lleT MaI'HIIT­

HhIH rrapaMeTp rrOp.SI.llKa, a Cpe.z:tll HeKpIITII'tJ:eCKHX MoryT 6h1TL H TaKHe, Ko­

TOphIe OrrllChIBaIOT HeMaI'HHTHhle CTerreHH CB06o.z:thl KpHCTaJIJIa, HanpHMep, 

yrrpyrlle KOJIe6aHHJI KpHCTaJIJIa HJIII KOJIe6aHIIJI 3JIeKTplI'tJ:eCKOH rrOJlJlpII3aJlIIII 

B cerHeTOMarHeTIIKax. TaK KaK KOMrrOHeHThI JlI060ro 113 BTOPH'tJ:HhlX rrapa­

MeTpOB rrOp.SI.llKa BXO.llJlT B rrOTeHUHaJI B BH.lle KBa.npaTII'tJ:Horo HHBapllaHTa H 

B BH,lle CMemaHHhIX HHBapHaHTOB, JIHHeHHhlX rro KOMrrOHeHTaM BTOPH'tJ:HOro 

napaMeTpa rrOp.SI.llKa H HeJIHHeHHhlX rro KOMrrOHeHTaM KpHTH'tJ:eCKoro rrapaMe­

Tpa rrop.SI.llKa [10], TO .llHHaMH'tJ:eCKHe ypaBHeHHSI ,llJIJI KalK,lloro H3 BTOPII'tJ:HhIX 

rrapaMeTpOB rrop.SI.llKa HMeIOT YHHBePCaJILHhlH H 60JIee rrpocTOH BH.ll, 'tJ:eM aHa­

JIOrH'tJ:Hoe yp~HeHHe ,llJIJI KpHTH'tJ:ecKoro rrapaMeTpa rrOp.SI.llKa. 

ITPH 06cYlK,lleHIIH BOnpoca 0 CrrIlH-BOJlHOBOH 'tJ:aCTOTe B JIHTepaType 

(CM. [11] H CChlJIKH K [11]) Pa3BepHYJIaCL mHpOKaJI ,llHCKYCCHJI 0 crrpase.z:tJIHBO­

CTH MO.lleJIH "3acThlBmeH" pemeTKH, HJlH, HanpOTHB, "CB060,llHOH" pemeTKH. 

B HameM rrO,llXO,lle CHTYauHSI rrpOSIBJISIeTCSI CTOJIL rrp03pa'tJ:HhlM 06pa3oM, 'tJ:TO 

MeCTa ,llJIJI ,llHCKYCCHH He OCTaeTCSI. lleHCTBIITeJILHO, H3 113JIOlKeHHoro Bhlme 

JlCHO, 'tJ:TO MhI paccMaTpHBaeM .llHHaMIIKY Ha q,OHe YCTaHOBHBmerocSI pasHO­

BeCHOro COCTOJlHHSI. IlOJIaI'U, 'tJ:TO rrepeMeHHU COCTaBJISIIOIUU rro MO.nyJIIO 

3Ha'tJ:HTeJILHO MeHLme pasHOBeCHOro 3Ha'tJ:eHIISI napaMeTpa rrOp.SI.llKa H JIHHea­

PH3YSI ypasHeHHe JIaH,llay-JIHq,mHua (10) CTaH,llapTHhlM crroco6oM, MhI nOJIy­

'tJ:aeM JIHHeHHoe ypasHeHlle Ha q,oHe "3acThlBmeH" pemeTKil. "3acThIBmu" 

pemeTKa, B KalK,llOH H3 HH3KOCHMMeTplI'tJ:HhIX CPa3, XapaKTepH3yeTcSI pasHo­

BeCHhlMH 3Ha'tJ:eHHJlMH KpHTH'tJ:eCKoro Ccr H HeKpHTH'tJ:ecKHx Cj napaMeTpOB no­

P.SI.llKa, BXO,llJlIUHX B rrOJIHhIH KOH,lleHCaT CTaJlHOHapHhlX BeKTOPOB, a TaKlKe 

COOTBeTCTBYIOIUeH rpyrrrroH cHMMeTpHH GD. ECJIH iKe paccMaTpHBaeTCJI 3Bo­
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nlOUHJI napaMeTpOB nOpJJ.l(Ka H3. CHnbHO HepaBHOBeCHOro COCTOJlHHJI, TO no.z:s;­

XO.z:s;, OCHOBaHHhIH Ha ypaBHeHHH naH.z:s;ay-nH4tllIHua, He ro.z:s;HTCJI, H cne.z:s;yeT 
npHMeHJlTb cymecTBeHHO HHhIe MeTo.z:s;hI Hccne.z:s;OBaHHJI, H3J10.>KeHHhIe, HanpH­

Mep, B [12]. 
Cne.z:s;yeT OTMeTHTb, qTO npH pJJ.l(e ycnOBHH (CBePXTOHKHe nneHKH, CM., 

HanpHMep, [13], HnH HaJIHqHe cnaOOro 4teppoMarHeTH3Ma, HanpHMep, [14]) 

OCHOBHU qaCTb MHKpOMarHeTH3Ma B M&rHeTHKe "pacxo.z:s;yeTcJI" Ha C03.z:s;a­

HHe BHxpeBhIX CTpyKTyp. Tor.z:s;a onHcaHHe HX nOBe,lleHH.B' KU Me30CKonH­

qeCKHX 06pa30BaHHi Tpe6yeT Hcnonb30BaHHJI aHaJIOra ypaBHeHHJI naH.z:s;ay­

nH4tllIHua, onHChIBalOmero 3BOnlOUHIO TOP0H,lJ;HhIX .z:s;HnoneH [15, 16]. OnHca­
HHe .>Ke M&rHHTHOH Cpe.z:s;hI B 3TOM cnyqae 6y.z:s;eT npoH3BO.z:s;HTbCJI, TaX.>Ke MO.z:s;H­

4tHUHpoBaHHhIMH ypaBHeHHJlMH MaxcBeJ1na [17, 18]. . 
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TEMATHqECKHE KATErOPHU nYBJIHKAUUR 


Ofi~EAHHEHHOrO HHCTHTYTA 


SIAEPHbIX HCCJIE,t(OBAHHR 


HH,Il;eKC TeMaTHKa 

1. 	 3l(CnepHMeHTaJIbHasI cpH3HKa BhlCOKHX 


3HeprHH 


2. 	 TeOpeTHqecKaSI CPH3HKa BhlCOKHX 3Hepmii 

3. 	 3KcnepHMeHTaJIbHaSI HeiiTpoHHaSI CPH3HKa 

4. 	 TeOpeTHQecKaSI cpH3HKa HH3KHX 3HeprHH 

s. 	 MaTeMaTHKa 

6. 	 .sI)l;epHaSI cneKTpocKonHSI H P8.)l;HOXHMHSI 

7. 	 <l>H3HKa TSI)I(eJlhlX HOHOB 

8. 	 KpHOreHHKa 

9. 	 YCKOPHTeJlH 

10. 	 AsTOMaTH3alUlSI o6pa6oTKH 

3KCnepHMeHTaJIbHhlX )l;aHHhlX 

11. 	 ·BhlQHCJIHTeJlhHaSI MaTeMaTHKa H TeXH~a 

12. 	 XHMHSI 
13. 	 TeXHHKa CPH3HtlecKOro 3KcnepHMeHTa 

14. 	 HCCJIe)l;OBaHHSI TBep):lhlX TeJI H )l(H,l(KOcreH 

SI,tl;epHhlMH MeTO)l;aMH 

15. 	 3KCnepHMeHTaJIbHaSI cpH3HKa SI,tl;epHhIX 

peaKlUIii npH HH3KHX 3HepmSIX 

16. 	 ,l(03HMeTPHSl H cpH3HKa 3aJIUlThI 

17. 	 TeopHSI KOH,U;eHCHpoBaHHoro COCTOSlHHSI 

18. 	 HCnOJIb30BaHHe peaYJIbTaTOB H MeTO)l;OB 

cpy~eIn'aJlbH&lX q,HSHQeeKHX 

HCCJIe)l;OBaHH:H B cMe:i:ahix b6JIaCTSIX 

HaYKH H TeXHHKH 

19. 	 BHocpH3HKa 



EOPJlaKOB X.Ill., .lly60BHK B.M., Xy6HeB P.X. P17-99-274 
AH3JlOf ypalJHeHKSI JIaJUlay - JIHcpWHua ,1l.TUI MHoroKoMnoHeHTHOfO 
napaMeTpa MarHHTHOfO nOpjfJlKa 

lloJlyqeHo 0606meHHoe ypaBHeHHe JIaHJlay - JIHCPWHUa Jl.TI.SI npOH3BOJlbHOfO 
MafHHTHOfO napaMeTpa nOpjfJlKa. 3T0 ypaBHeHHe 06J1a;xaeT TeM npeHMymecTBoM, 
"ITO n03BOJljfeT a;xeKBaTHbIM 06pa30M yqHTblBaTb CHMMeTPHJO KpHCT3JlJla Ha BCeX 
~TanaX paC"IeTa. KpOMe TOro, ypaBHeHHe JlJIjf OnHCaHHjf J(HHaMHKH CJlO)KHOro aH­

THcpeppOMafHHTHKa nOJlyqaeTCjf no eJlHHOMY 3JIfOpHTMy H He TPe6YeT BBeJleHKSI 
JlonOJlHHTeJlbHblX npOH3BOJlbHblX npeJlnOJlO)KeHHH, 3a HCKJlJO"IeHHeM Tex, KOTopble 
CPHrypHpOB3JlH B KJlaCCHQeCKOH pa60Te. JIaHJlay - JIHcpWHua. 

Pa60Ta BbmOJlHeHa B JIa60paTopHH TeOpeTHQeCKOH CPH3HKH HM.H.H.EofO­
JlJ060Ba OH.SlI1. 

npenpHHT 061>eJlHHeHHoro HHcTHTyra smepHblx HCCJleJlOBaHHH. JIy6Ha. 1999 

Borlakov Kh. Sh., Dubovik V.M., Khubiev R. Kh. P17-99-274 
Landau - Lifshitz Equation for Multicomponent Magnetic 
Order Parameter 

The generalized Landau - Lifshitz equation for any magnetic order parame­
ter is derived. This equation allows an adequate consideration of symmetry of a 
crystal at all stages. Besides, the equation for the description of dynamics of a 
complex antiferromagnet is obtained by a unique algorithm and does not require 
introduction of additional assumptions, except for those, which appear in the clas­
sical work of Landau and Lifshitz. 

The investigation has been performed at the Bogoliubov Laboratory of Theo­
retical Physics, HNR. 
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