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~II<I>PAR.U:IIH CBETA HA <I>EPPOMArHHTHbiX ~OMEIIAX 

B. C. Jlb606 

May,wercSI p;n¢paKJJ,U.fl cnera n ~morot~oMernroM ¢eppoMarHenme, o6ycJIOBJiermaSI 
aJieKrpnqecKoii G. n: Marm·IT:a:oii Gmrnpol'pomreii Kp«craJIJia . Koa¢¢nr~;J:ICH1' aKcnmiH(RH 
MOJR6T ,ll;OCTHraTL 0.1-7-0.01 C~Cl, 'ITO COOTB6TCTBY6T B03MOilU!OC1'll Bli3yaJihHOrO Ha-
6JIIO,ll;6HHli p;n¢pam~nu [6]. IIoKaaano, qTo nayqenne noJIHpnaaJJ,HOHHhiX cnoiicrn Au<P-

G, 
paruponanmero cneTa rroanoJin:T <mcrrepnM6H1'aJibRO onpep;eJIHTh onromeune G,,. . 
Ilpn BhiDOA6 COOTB6TCTBYIO~HX Bblpamennii: H6 [~eJiaJIOCh HHKaKHX MO,ll;6JlbHhiX rrpeA­
UOJIOJR6RHU 0 ,ll;0)16HHOii CTpJKType, Kp0M6 Bbi'f6KaiOLqUX I!3 Coo6pamemril Cm1M6Tplll!. 
MayqaJII:!CL yrnonLie xapaKrepncrnKn p;n<)ipaKI\HU. lJoKaaa:a:o, qTo II3)tepeaue aanucu­
MOCTrr IDHpiiHhl p;n<J1pai<ll,HOHHhiX I<OJI6l.( OT IIX HOMepa II03BOJlli6T cyp;HTL 0 xapai<Tepe 
aapymeHIIH p;aJILaero rropHAKa n peaJibHOii p;m1ennoii c·rpyKrype. 

B pa6oTax Bacca II Hal'anona [1], 9JIJmoTa II JionJI;ona [2], Anxeaepa n 

BonoTIIHa L3] rrpeJI;.rrarannch paamnn1lle l\lexann3MbJ naanMoJI;eil:cTnna cneTa 

CO ClllLHOBOH CHCTeMOM B liial'IUITOJI;HSJleinprn~o, rrpHBOJI;R:ID,Me 1{ IWM6l1Ha­

D;MOHHOMY pacceJIHHIO CBeTa Ha MariiOHaX. i:hoT <HJ)g}()I<T OKa3aJJCfi BOCbMa 

CJJa6hlM ( 1- 5], 'ITO B 3Ha'IHTOJlbHOH CT0l1()IIH CBII3aHO C MaJJOCTbiO MOJI;yJIJI­

ll;HH HaMariiJPieHHOCTH TOHJJOBlliMH CllHHOBlllMH BOJlHall>flll. 

B nacToarn;oii pa6oTe :uay'!aeTca JI;I1<ppaKn;na en eTa (paccoJlmre) n MIIO­

rOJI;OMeHHOM q}eppoMarneTHKO. AllmRHTyJJ:a MOJJ;yilJUJ;HH naMai'IllttieHHOCTH 

n STOsf cnytJae JI;OcT:uraeT 100°/0, a rwsq)q)nn;uenT SKCTHHK!IHH (eM. (1 G)) 
n penJliiiiaeT Koaq)q)nn;nenT ar<CTHHI<!IHH JI;.TJJI pacceJIHHJI Ha Marnonax 

(eM. q}opMyny (I. 1 )) 1 B ( ~) 
3 

paa. 3JI;eCh a- IIOCTOHHHaR: pemeTim, A- JI;JJJIUa 

nonnN en eTa, TaK liTO ( ~) 3 ~ 109-10 10. Be.IIJnuna h, no Hamullf on;eu­

KaM, l\fO}KeT Jl:OCTHraTb 0.1 --:-0.01 cr.C\ 'ITO COl'.'IacyeTCJI C ::ll{CilCj)HlllOH­

TaJJbHhlMH peaynhTaTa~m ,[J;n.'Inona u PellfeMKa [6], na6JIIOJI;anmulllu Jl:IHp­

paKn;uro cacTa na JI:01Ienax .n;ail<e nuayanbHO. 

0TBOTCTBOHHOH aa 8TO HB."JCIIIH~ llfi>I 6yJJ:eM C'liiTaTb 8JlOKTpH'!eCKyiO 11 

llrarHIITHyro rnpoTporrHIO cpe,n;ll1- aq)q}cKT CDapaJJ,eH. 9::reKTpn'IecKaH rnpo­

TpOTIIilJI B03HHKaeT H3-3a CilHH-Op6HTaJJ&IIOrO B38HllfOJJ;OtiCTBHR:, npH 3TOM 

yron IIOBOpOTa IIJJOCKOCTH Il0.1THpH38D;HT1 CBeTa 2nG, Ha paCCTOR:HHH, paB­

liOM ]J:mme BOJIHN, rropa.n:r<a 3 . 1 o-s--:- 3 . 1 o-3 [ 5]. Ma rHHTHaJI rHpOTj)OllliH 

o6yCJ1013.'18Ha HenocpeJI;CTBOHHllli\1 B::laHMOJJ:OMCTBHCl\1 Mal'HHTROrO IlOJJJI Ha­

JJ,aiOIII,OM BOJIHlli C HaMal'EIH'!()HHOCTbiO I<pHCTaJIJia, a COOTBeTCTBYIOl!IIfH yroH 

2nGm ~ 3 • 10-s (5). <<MarmiTOCTpHl{!IliOliHOe» B3aUllfO)J;8MCTBHe CBCTa CO CTIH­

naMH [3] Mhl yqnTll1BaTh He 6yJJ;eM no .n:ny111 nptPIHHallr: no-nepnorx, ono 

KBa.n:paTHlJHO aanHCIIT OT naMarHnqeEIOCTH I<pncTa.'Ina M (r) n n OJJ,IIOOCBhTX 

q)eppoMarnoTHKax Tnna «JJCrKaJI oc&», KOTOphle Hac HHTepecyroT npe;r<JJ,e 

Bcero, ne 6yJI;eT npuBOJI;UTb K .n::uq)paKn;n:n rra JJ;Ol\Ieuax; BO-B'I'Op1llx, «Mar­

IIHTOCTpHKn;nonnyro» JJ;Hq}paKD;HJO MOii\TTO ::IKCIIepnll:!eHTa.'IhHO OT]J:e:IllTb OT 

JI;IIq}paKD,HH, o6ycnoaJieHHoii rnpo'I'porrneif, rranprrr.rep, no OT.Illl'lliiO Te~me­
paTyprr1llx 3aBHCHsfOCTOJf K03g}g}U!IUOilTOB 3RCTIHIKIJ;IIH. 

I Ccr.tmnr rra cflopMyJILI pa6orr.I [5] 11rbr 6y;(eM conponomp;ar& rw¢poi1: I. 
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.Mu HCCJie,iJ:OBa.JJU IIOJIHpH3aD;JIOIJIIhle CBOHCTBa pacceHHHOfO H3Jiy<IeHlur, 
rre .u.enaH HHKaKnx rrpe.u.uono>T<emrH: o .n,oMeanoii CTPYKType, r<poMe BhlTe­
Kamru;ux na coo6pamenuii CHMMeTpmr. Bcer.u.a rrpe.u.rronaraJiocb, <ITO rra.u.am­
~nii CBeT DOJIHpH30BaB: JIJUTOHHO. IJpn 9TOM OKa3aJIOCb, 'ITO CBOT, pacCeHrr­
Hhlll .u.o~renaMH o.u.nooc:a:oro cpeppoMarneTHKa THrra «nerRaH OCb>>, 6y,n:eT 
:~nrreiirro rromrpH3onan, npu aTOM nanpanneuHe neKTopa nonHpuaau;un 
(n cpopMy.llo (7)), KpoMe nenH<Illn, onpe.u.enHeMhlX reoMeTpHeir OIIMTa, 3a-

(G ~ o • . 
BllCIIT TOJibKO OT OTHOrnemm 7f-. CneT, pacceHHHhlH Ry6H<IeCKHMH~cpeppo-

m 

MarHeTHKaMll H O)J.HOOCHhlMll cpeppOMarneTHKaMll THila « JierKaH IlJIOCKOCTb >>, 
<IaCTH'lrro .u.enonHpnaonan. On MO~I<eT 6hlTb paaJimi\en na .u.ne neKoropeu·r­
IIhle BOJlllbi, Jl.IIHOfiHO ITOJJHpH30BaHT:IhlO BO B3aH?.fHO OpTOfOHaJlbHbiX nanpan­
JIOHJ!IHX. B cJiy<Iae, ,Kor.u.a nepe.u.arrnbiH npii .U.McppaKD;HH (pacceHmm) HM£IYJibc 
RanpaBJIOH ITO OCH CHMMOTpHH, lliiTOHCI1BIIOCTb H rrarrpaBJIOHHe IJOJIHpH3aiJ;IIH _....... 

G 
9THX BOJIH (6) 3aBHCHT TOJibKO 01' G: t 'lTO ,n;aeT B03MOiKHOCTb 9RCrrepn-

MOHTaJibHO ODpe)J.OJIHTb 3TO OTHOIJIOUliO. 2 

::ho oco6enno HHTepecno noToMy, 'ITO n nerrocpe)J.cTnerrnbiX aRcrrepiJ­
MenTax no u3y<Iennro acpcpeRTa <Dapa.u.eJI H3Mep.1IeTca ncer.u.a cyMMapnaR: 
nrpoTpomm C =c.+ Cm, pa3)J.eJionne KOTopoii na <<aJieKTpn'IecRoe" C u 
«MarnHTHOO» c m CJiaraeMhle Tpe6yeT )J.ODOJIHHTOJlbHbiX rrpe.u.noJiomenuif. o6 
HX 3aBHCUMOCTH OT )J.JIHIIhl BOJIHhl li He BCer)J.a B03MOiKHO. ilO)J.'IOpKIIOM, 

I "' G. "ITO UpH iBbiBO)J.e Bhlpa}I\OHMH, IJ03BOJJHIO~liX OIIpO)J.OJJHTb G' Mbi He IJC-
m 

DOJJb30BaJUi HHRaRHX MO)J.OJlbHbiX npe)J.IJOJIOiKOHHH 0 xapaRTepe )J.OMOI:IHOir 
CTPYRTyphl. Bon&ma.II acpcpeRTHBHOCTb .U.McppaRD;HH cneTa na )J.OMenax rro::rno .. 

., u G , J!HOT llpH ee ll3Y'IOHHH OTKa3aTbCJI <>T:Jia3epHOH MOTO)J.HKH li H3MOpHTb 7/-s 
m1 

rrapannen&no c H3MepeHHOM C.+ Cm rro ~acpcpeRTY <Dapa.u.e.II n mMporwM 
cneRTpaJJbHOM HHTepnane. 

llpu H3Y<IOHHH yrJIOBbiX XapaRTOpMCTI'IK )J.HcppaKIJ;HH Hac 6y)J.yT HHTepe­
COBaTb Rpi-ICTaJIJibi C <<COBepmerrnoi:b> ,!I.OMenrrofr CTpyKTypoif B TOM Cl\fbiCJie, 
'lTO xapai<TepHbiH pa3Mep )J.OMOIIOB 6., lWTOpbiii ITO ll0p1:1)J.Ry BOJIH'Illllbi 6y­
)J.OM C'IHTaTb conna.n.arorn;nl\f c .u.nrrnoif BOJIHl>I cneTa, .u.onmerr 6biTb Menome, 
'!eM .u.nrrrra RoppenHn;rnr l .u.o:.wnrroi-i: CTPYRTyphl. -., 

ll,nJI ~IaKpOCROnFPIOCKHX (£ ~ 1 CM) o6pa3IJ;OB C pa3MepOM .ll:OMOIIOB 
6. ~).. ~ 10-~ eM L ~ l, a pacceannhlii cBeT, Hcxo.u.JIXU:Hii II3 pa3:JU'IRhlx 
y'IaCTROB 06pa3n;a, pa3JJ:O.'l8llllbiX paCCTOJJITHeM, 60JibiJIHM, 'IOM l, IIOKOre­
perrTeH, II03TOMY Ha6.TJIO,!I.aeMaa L(IIcppaRD;llOHHaJl RapTHHa 6y.n:eT CI<Jia.n;hl­
BaTLCJI H3 6onhmoro 'IHCJJa J:IHcppaHn;noniibiX KapTHII, rrponcxo.n:aru;ux OT 
OT)J.OJlbiibiX J'laCTKOB 06pa3n;a C pa3Mepa:.m TIOpH)J.Ra )J.JIHHbl ROrepeHTROCTU. 
C TO'IHOCTbiO )1.0 ne60JTbilliiX cpJiyRTyan;n:i-i ,!!.IIcppaKD;IH[ OT o6pa3n;a C ROH­
I<peTHhll\f pacrronomemreM )J.OMennhlx rpannn; 6y,n:eT coBrra.n;aTb c .u.ncppaK­
n;r'leH: OT CTaTHCTH'IOCKOrO ancaM6JIJI o6p33IJ;OB, COOTBeTCTBJIO~ero pa3JIH'I­
IlbiM paCIIOJIOII<OHHJIM )J.OMOIIUbiX rpaTUIIJ;. 

Orwn'IaTe.Jihiihle Bbipa>RerrnR )J.Jifl ynroBhlX xapaKTepncTm• J:IHcpparnvur 
(11) rr (15). uoiiy<IeHHhle n pa3.n:eno 2, co.n.epmaT BBe.n.ennbie rraMn napa­
MeTphl, KOTOpbie orrHChlBaiOT ancaM6m, ,!I.OMennhlx CTPYRTyp. CpaBnerrne 
3TI1X Bblpamerrnii C a:ncrrepHMOHTOM fl03ROJ!HT TIOJIY'IHTb liHTepecnyro IJHcpop­
MaD;lJIO 0 xapaRTepe rrapymeHHfl DOpH.n:Ra B peaJI&HOH Jl:O:I!eHHOH CTfJJI<Type. 

2 0TMeTim, qTo AJHI Ky6uqecKHX <jieppoMarHeTIIKOB llTII Bldpamemm cop;epmaT 
m 

em,e n ne1mi-i <JieaoMeHoJiorn'IeCKnii napaMeTp ~. OA"HaKo npii 3KcnepnMeRTaJihHOM 
mil 

G, 
onpep;eJieHIIII Gm ero Momuo JJen;o J!CKJIIO'IHTL. 
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BonnoBoe ypaBHenne, ouRChlBaiOJl\ee pacceHHHe cBeTa B MarHeTo.n;naJiel'­
TpnEax, paCCMOTpeHO B pa6oTe [5) (eM. (l. 9)) 

V'2D +k2D = 2i {G.rot rotfm (r) D•"·] +Gmrot [m (r) rot D"x·l}. (1) 

•
1
- w u · M (r) 

3.n;ech k = v s 7 n ID- BOJIHOBOH BeKTOp n 'laCTOTa cBeTa; m (r)= I M (r) I -
e,IJ;HHl'l'lHhlH BeKTOp HanpaBJieHH.li HaMarHH'lellHOCTH B TO'lKe r MHOrO,IJ;OMeH­
HOrO o6pasu;a; Dex. = Dex.~ exp [ik (pr)J - none BOJIHhl, pacnpocTpaHJIIOJl\eHc.li 
BAOJib p (I pI = 1) n miHeii:no nonJipnsoBannoii: no ~ (I ~I= 1 ). Pemenne 
:noro ypaBHeHHJI HMeeT BHA (I. 12) 

D (r) = d Ewzcnex. exp [iq (nr)J I 
21tc2r ' l r (2) 

d= ~ ~ d3r1 {G. [n [n [m (r) ~]]] + Gm [n [m (r)lp~JlJ} exp ( -iqr), J 

r.n;e G =G.+ Gm, n- e,n;HHH'lHhlM BeKTop nanpaBJieHHli pacnpocTpaHeHHJI 
pacce.liHJ:TO:fl BOJIHhl, q = k (p-D)- H3MeHeHHe BOJIHOBOrO BeKTOpa npH 
pacceHHHH. I1cnOJib3YJI (2), MOiKHO nemo nony'lHTb Bhlpan<enne ,D;JIJI ,n;ncp­
cpepenu;naJibHoro Koscpcpnn:neHTa SKCTHHKIJ;HH FJ 

dha~ r2D,.D~ 
dQ = Vl-j nex. j2 

(3) 

r,n;e dQ - 9JieMeHT TeJieCHOrO yrna, V - 06'beM OOpasn;a. 
Tensop da~ =(dad~), onpe,n;eJimom;nft nonHpnsan;noHHbie CBOMCTBa pac­

ce.liHHOro li3Jiy'leHHJI, 3aBJ1CliT OT ep;HHli'lHhlX BeKTOpOB ~' D, p, napaMeTpa 

K = c;- Gm li OT KOMnOHeHT TeH30pa 
G, +Gm 

(4) 

3aBHC.lUII;ero OT CBOMCTB aHCaM6JIJI JJ;OMeHHhlX CTpyrnyp; < .. ·) 03Ha qaeT 
-...., ycpe,n;HeHne no STOMY aacaMOJIIO. Ms onpe.n;enemm ( 4) cne,n;yeT, 'ITO Ten­

sop 9}(1~ 9pMHTOB, T. e. HMeeT 9 HeSaBHCHMhlX KOMnOHeHT. 
O.n;HaKo npn crren;naJibROM Bhloope reo:MeTpnn aKcnepnMeHTa 'lHCJIO He­

saBHCHMhlX KOMnOHeRT 9}(_(~ MOiKHO yMeHbiDHTb ,ll;O 1 -:- 3. IlpH 8TOM Mhl 
l'ICXO,li,HM H3 ecTeCTBeHHOrO rrpe~IIOJIOiKeHHJI: eCJili KpHCTaJIJI OOJia.n;aeT fJJie­
MeHTOM cnMMeTpnn g, TO ,n;na I{aiK.n;oii ,n;oMeHHOH cTpyKTYPhl m (r) B aHcaMone 
Haiip;eTCH CTPYKTypa m 1 (r), nony'IeHHaH ns m (r) onepan:neii: g 

3.n;ecb (gr)a = ga~r~, g,.~- MaTpHn;a BeKTOpHoro npe,n;cTaBJieHHH onepan;nn g, 
3Hal{ MHHYC BhlOHpaeTCH .II:JIH 8JieMeHTOB CHMMeTpHM, BKJIIO'IaiOID;HX HHBep­
CHIO. Ms noro npe.n;nonoiKeRHli H onpe.n;eneHHH ( 4) cne.u;yeT 

'ITO yMeHbiDaeT 'IHCJIO Re3aBHCHMhlX I<OMJIOHeHT 9J<11p eCJIH gq = ±q. 
TaKHMH onepan:HJIMH MoryT OhlTb rroBopoThl BOI<pyr q, OTpaJI{eHH.li B rrno­
cKocTHX, rreprreH,n;ImynJipHhlX M napamte.abHhlX q. Ecnn CHMMeTpHJI I{pu­
cTaJIJia BKJliO'laeT HHBepcHIO, TO 9J<18 Beru;eCTBeHHO, II08TOMY :u da~- Bem;e­

CTBeiiHO, ecJJH rra,~:~aroru;Mii: cBeT rronHpHsoBaH JJHHeiiHo. OTO osHa'laeT (
7
], 

'ITO B KpHCTaJIJiaX C n;eHTpOM l'IHBepCHH pacceHHHhlH JJ;OllfeHaMH CBeT rre 
cop;eprKHT II;HpKynHpHO IIOJI.llpH30BaHHOH KOMTIOHeHThl. 
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B O.D;HOOCHhlX KpHCTaJIJrax Cs, c4, CG, Ds, D4 H DG IUiaCCOB npH q II Zo 

(z0 - OIITHTieCKaJI OCb) g)(vy HMeeT 3 ueaaBHCHMhle HOMIIOHeHThl: 9J(zz = 9JC 
0

, I 
9JC_.,x = 9)(1111 = 9JC.t, 9JC"'11 = -9)(11_., (9JCU' 9J(.t- nem;ecTBenuo, 9)(_.,

11
-

MHHMOe ). B OCTaJibHhlX 13 KJiaCC ax O.D;HOOCHhlX KpHCTaJIJIOB, HpOMe TOrO, 
9JC_.,11 = 9){11_., = 0. 8TH >r<e )];Be He3aBHCHMhle KOMIIOHeHThl (9JC.L, 9)(

0
) TeH-

30p 9)(10 HMeeT n Ky6HTiecrmx KpHcTamrax Th, Ta, Oh, Kor.n;a q II C3, n Ta I 
!{pHcTaJIJiax npH q II s 4 H B oh II pH q II c 4" OrpaHH'IHBaJICb cJiy'IaeM .n;nyx 
He3aBll:CJi1MhlX KOMIIOHeHT, Mhl, I<.pOMe TOl'O, 6y.n;el\f C'IHTaTb, 'ITO pacceJIHHe 
npoHcxo.n;HT no.n; npJIMhlM yrnoM (p j_ n, q = k ( n- p) II z

0
). II pH aTOM n CH-

CTeMe Koop.n;HaaT 0 1
, r.n;e x 1 II [pn), y' II p, z' II n, Tenaop d"~ HMeeT BM.IJ; 

d + d 1 ) 
d+= x'x' 2 

11
'

11
' =w {g)(i .t(K2 +2Kcos2rp+51+49)(uK2}, I 

d_.,,_.,,- d11'11' 
d_ = 2 16 {9JC.t[(3- K2

) cos 2rp- 2K] + } (
5

) 

+ 4<:)~gK2 cos 2rp}, I 
d = dx'1l' = d11'x'= sin/cp L9JC.L (K2 + 1)- 29)( 11 K

2 }, J 

r.n;e cp- yron Men<,n:y [np] 11 Ber<.TopoM nonJipnaa~HH na.n;aro~ero cneTa. 
TaKOH BHA Tenaopa d"~ 03Ha1JaeT n. 'ITO pacceJIHHhlH CBeT COCTOHT H3 .n;nyx 

HeKorepeHTHhlX, JIHHeHno nonHpH30BaHHhlX B.IJ;OJib Y-t H y_ (y+j_y_) BOJIH 
c HHTeH.cHnnocTHMn I+ 11 I_, np:u'leM 

I±=a(d+±vd:+d2
); 2cos2 ~±=1± d_ , (6) 

vd: + d2 

r.n;e a- HOacpqru~HeHT IIpOIIOp-qHOHaJibHOCTH, He 3aBHCJIID;HM OT cp, a ~±- yroJI 
Mem.n;y y± 11 [np]. B o.n;uoocnoM cpeppoMarHe'fHHe THIIa «JierKarr rrnocKoCTh» 
9)( 0 = 0, g)(.t =!= 0 n pacceJIHHhiH cneT lJaCTH'IHO .n;eno.'IHpH3onau. B cpeppo­
MarneTMKe THJia «JierKaJI OCh», pacCMO'fpeHlleM HOTOporo B .D;aJibHeHmeM 

K2 
1\fbl H orpaHH'lHMCJI, 9)(.L=0, 9)( 0 =j=Q, npH <JTOM I+=a9JC112 , I_=0, 

t+ = t, T. e. pacCeHHHhlM CBeT ITOJIHpH30BaH JIHHeMHO, a ero 11HTeHCHBHOCTb 
ae 3aBHCHT OT uanpanJieunJI nonllpH3au;nH na.n;arom;ero cneTa. ToT cpaHT, 
'ITO CBe'r, pacceJIHHhlM )J;OMeHaMH O)J;HOOCHOl'O cpeppOMarneTHKa THIIa 
<< nerKaH OCb >>, ITOJI.fipll30BaH JIHHeMHO, He JIBJIHeTCJI CJie)J;CTBHeM reOl\IeTpHH 
ODIUTa, a HOCHT o6rrwi1: xapar<.Tep. On cne.n;yeT H3 TOro, 'ITO neKTOp m (r) 
MOJimo npe.n;cTaBHTh n BH.n;e m (r) = z0p. (r). Harrpannenne nonJipnaa~nH 

d b 
0: =Tiff =m He 3aBHCHT OT IWHHpeTHhlX CBOHCTB .IJ:OMeHHOII CTpywrypbi 

h=? Ln!nlz0~l]] + GG [nfz0 [p~]]J, (7) 

a orrpe.n;enJieTCH TOJihKO reoMeTpHeM aHcnepHllfeHTa n OTHOmea:ueM ~e • BIUpa-

"' JI<enHe ,!I;JIJI b yrrpom;aeTcH, ecJIH na.n;arom;HH cneT pacnpocTpamreTCJI no ocn 
anH30TponnH (p II z0). B aTOM cny'lae 

h=? (~n)[nz0J+(~ (z0n)+ GG )[n~]. (8) 

I1cnonh3YII (2), nonyTinM Bhlpamea:ue .[(Jill Jl:HcpcpepeH~I1aJibHOro 
~MeHTa 3HCTHHKIJ;HH (1] 

dh dh"~ (21tG)2 1 b 12 on ( ) 
(IQ=Sp dQ A.4V ~-'lu q' (9) 

(10) 
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Ecmr p II z 0, TO B crrny ar<crra.:.rbnoii: CHMMeTpHII aa.n:aqn 9J( u ( q) ne 6y.n:eT 
3aBHCeTb OT ~- yrna Mefl<,ll;y npoeKD;UJI.Mtl na DJIOCKOCTh, nepneH,ll;HK)'.1Jip-

R ~ ~ 
HYIO z0, BeKTOpOB I" li ll, li BCH 3aBHCH:\l.OCTh dQ OT ~ onpe,'"(eJIIITC.R: 3aBH-

Clll\10CThiO OT ~: I b 12 = cos2 ~ + (z0nf sin2 ~ (npH p II z0). 

2. Yrnonhle xapaKTCpHCTHKn ,ll;H~paKn;nn cneTa 

na ~~oM enax 

,Ll,JIIJ TOl'O lJT06hl UOJiylJHTb 3aBHCHl\fOCTb ,ll;H~~epenn;IIaJibHOrO K09~~H­
IJ,HeHTa <lKCTHHKD;HII (9), (10) oT ynrou {} H <p, xapaKTepnayrom,Hx .n:n~paK­
D;HIO (dQ =sin {}d{}d<p), Heo6XO,ll;HMO Dhl6paTb KOHKpeTnyro MO,ll;eJib ,ll;OMeHHOH 
cTpyruyphl. 

Ha116onee upocTa.R: ,ll;OMennaH CTpyr<Typa o.n:noocnoro ~eppoMarne·rHKa 
TilDa «JierKaJI OCb» OIIliChlBaeTC.R: CeMeHCTBOM paBHOy,[(aJieHHhlX napanneJih­

HhlX nnocrwcTe:il -180°-,ll;OMeHnhlx rparriin;. B peaJihHOM o6paan;e nc.lle,ll;CTBIIe 

pa3.1HlJHOl'O pO,ll;a HeO,ll;HOpO,ll;HOCTCU <lTOT H,ll;eaJihHhlll IIOpJI.II.OK 6y,ll;eT Hapy­

merr, H BHJJ; )J,H~paKD;HOHHOH EapTJillbl 3aBIICHT OT TOro, KaKH:\i o6pa30llf 
()TO IIpOHCXO)J,HT. 

llpeJJ;IIOJIOi-1\IIM BHa•ra:re, "ITO napyillCUHe nop~Ka IIpOHCXO,ll;HT CKalJROM, 

T. e. )l,OMennaJI CTPYKTypa n o6paan;e paa6unaeTc.R na 6JIOKll c paaMepaMtl lz 
B.Il.OJlh OCH aHH30Tp01IHJI z0, l .L - B nanpaBJieiUIU, nepneH;t;HKYJIHpiiOM IIJIO­

CKOCTH )J;OMCHIIhlX rpaHIID;, ll l 0 - B,ll;OJlh IIJIOCKOCTH JJ;O:\IeHHhlX rpaHHD;. IJpe)l,­

IIOJIOH:\Iil\1 3,ll;eCb, liTO BHyTpii Kai-K)J;Ol'O 6JIOKa ,ll;OMCHHa.JI CTpyKTypa JIJJ;eaJibHa 
(_l- TOJl~HHa ;t;OMCHOB), Hal\fal'HH'l.CHHOCTb BO BCeX 6.:.roKaX rranpaBJieHa 
B,ll;OJlb z0, a HOpl\IaJlH K IIJIOCKOCTH ,ll;OMeUIIhlX rpaii.HD; 6JIOKOB OpHCHTHj)OBaHl>I 

uponaBOJihBO n n.lloc~ocTl1, nepnerr,ll;HKYJlHpnol1: z
0

• Tor,a;a c TOlJROCTbiO .n:o 

necym,ecTnennoro Mnomwren.R: nopH,ll;I<a e.n:uuun;hl ua ( 1 0) nony'laeM 

(11) 

3,JJ,eCb qz = (qz0) z0 , a q.L = q- qz. 
llpe.n:nonara:wc&, 'ITO l~ ?> l .L ~· YlieT paa6poca B paa:\repax 6noKoB l., l .L , lz 

npiiBC,ll;CT I< Hecym,eCTBeHBOMY ll3MeiieH1IIO cpOpM)'Jlhl (11 ), IIMeiOJJJ,eM BCJIC)J;­

CTBHe rpy60CTII HCII0.1h30BaiiiiOH MO,'J;CJIH JlHUJh OD;CHO'l.Hhlli xapai<TCp . 

PaccMoTpH.M Teiieph KaYTecTnenno .il:P)T)'IO MO)~en& .n;oMeiiuo:fi cTpyKTJphl, 
ll KOTOpoi1 napymeuue nop.R:,D,Ka nponcxo,JJ,HT ne CI<a'lKOl>r, a rrocTerrenrro. 

,LI.:ur nw6cTBa ee omrcaHH.JI paao6he1! .1\0Mennhle cTeHI<H na nnom,a.n:Ku 

c paaMepa.>ru Az B.[(OJib ocn z0 u A 0 B neprreH,ll;IIKYJilipHOM nanpanneHHH. 
13ne.n.eM ,JJ,HCKpeTHhle rrepeMemrhle: Xm,p - x-Koop.n:unaTa nnom.a,JJ,KH, npu­
HaJJ;:reJI{am,eH: )l;OMeiiHOM CTCHIW C liOMCpOM m, IIj)H'lfeM y- H Z- I<OOp,ll;HRaT:&I 9TOH 

II.10UJ,a,ll;I\H paBBhl nA 11 H pAz COOTBCTCTBCHRO. IJpe,ll;IIOJIOi-I{Hl\I, 'ITO cpe,D,Hee 

rro anca}.r6mo ( Xmnp) panno mD., r,JJ,e ~ -- cpe,ll;H.R:R TOJIUJ,Hna ,ll;Ol\IeHOB. BeJm­

'lflllll>I ),"'"1' = K"'"l'- ( X"'"l') 6yJ~Y'r OIIHCMBaTh OTI<nonenHe ,ll;OMCHHOM CTpyr<­

T)'JlF.I OT H;t;eaJibHOi1. llpu <JTOM JI3 (10) IIOJI)''laCTC.R: 

9J(u = c~~A, r ~ ~ ( exp [iq .L (f.mnp - ),m'n'p')]) X 
..L m, u., pm', 11', p' 

Ecnu npe.n:nonoamTh, 'ITO cnyqai1nhle BeJIUlJHHl>I i'mnp MorKno npc.n:cTaBuTI> 

n BH,!I.e :niHeiinoif KoM6IInan;uu n eaanncrL\ihlX: cnyqaiinhlx ne ;nr<JHH, pacnpe­

:\CJtCnrrhlx IIO f ayccy, TO COOTHOffif>TJHe (12) yupom,aeTC.JI, TaK I< a I< TOr ;t;a 

( exp [iq.L (f."'".n- \n'n'p')]) = exp r -q~ ( ()',.np- \,.,,,p,)2)]. (13) 
3 \DnauRa Tnepp;oro TCJia, Bhln. 6, 1968 r. 
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Ollenu~Ho, 'ITO cpe;J;nee no anca:M6.-no ( (A - ), . , ,)2). HB ' tHeTcn Boa-, ump m 1t p ~ 

pac·raiOID,eii cjlyHIUJ.He:H paauocTeii I m-m'l, In- n'l H 1 p- p'l · PaccMOTplL\1 
BHa'I3.1C o.u;uoMepnoifr c:Iy•!aii, KOr;J;a X,.,.P ne aaBHCIIT OT n u p, T. c. 

~0.\Jenuore cTCHKII u:wcmw. Ec :w TO:Illl.llHhl iJ.OMerroB JIBJJHIOTCH neaaniicu­
;o.lhi.\111 C."l)'1Jai1Hhli\1H llC:lli •JHIIC1M11, paCI!(JC,'\C:ICHllhlMJI 110 fayccy BOKpyr ..l. 
c / {He ill' pcue:H 0 ( <P"'- 6. )2) = o2), TO 

/ (j ) )2) - I I I ()2 ' \m11P- ~m'n'p' - m- m . 

llo aua!tOl'HH C ~THM COOTlJO!UCHHCM li[JC;:J;llO."lOrKHM, 'ITO B TpeXliiCj)HOM CJiy<rae-

<(. . )2) - I I I ~2 + I I I ()2 + I I I ~2 ""'"P- "m'u'p' - m- m o .~. n- n 1 p- p v,. (1ft) 

0603Ha 1JHI3 'lepeal z> f ,1 li l J. J(."IHilbl lWp[lCJJHI1lH1 .Il.OMCHHOM CTIJ)'KTyphll: = 

=~\z(~y, L0 =An(:
1
y, l1 = ..l.('6:rJlllC110llb3)'lCOOrHD!IIeHK11(13),(J4),. 

Bhl'liiC.'JHlii 110 (12) 9J1 1 (q), cqnTaH, "'iTO l., [ 0 JI ~.1. ~Hla:o.JJ .-, , .JC.\1 .X.i 1)d._­

TepDbiC p33MCj)hl o6pa3IIC1. "YcpC)(HHH JJO:l} l.J.CHHOC Bhlpaii{ClJHC IIO BCeB03-

MOn<Hhl;\I HanpaH.l.CiflJJl;\1 IfO(nia:JII 1>: ,ll.O.\ICllllbL\1 rpaHIIIJ.a:,I B JJ JIOCI{OCTH, nep-

IICITJ],llK)' nnpnoi1 ocu z0, u uepexoJVI K npc,11,cJiy /1. 1 = 0, Az. ~ 0, Tat< 'ITO l , 
H f z OCTaiOTCH llOCTOHHflhl;\Hl, JIO!l)' 'liD! 

l'}J,C 

l' 
9)11: = q3 ~ 

~ 
<rJ-(q ..l)2-
'- .1. 21 ' 

.1. 

L[ pe.Il.rtOnararroc h, 'ITO l~ ~ l .~.. 6.. 

( 15) 

1 
% =(q ..l)2 -z .1. - • 

lz 

Tai{I1M o6paaoM, .gHcjlpaiO~HOHHaii I<apTima npn Hop~!aJihiiOM (p 1/ z 0 ) naJl.C­
nuH cneTa na o6pa3Cl1 c «couepwenu ol'i>> ,1l,OliieHHOii CTp)'KTypo:H (l 1. ~ ..l) 
llflC,1l,CTaB:1JleT CHCTCMY 1\0IH.J,CHTJHT'ICCHHX ,;J.UcjlpaKil,JfOHBhlX IWJJCII, npH•IC~l 

(I • Q i. ( 1) 
y r o."l ,n:ucjlpaKIJ.IIH v,. ODpC.Il.CJlHCTCH COOTHOIDCIIIJCM Sill vn=-,r- n- z , a OTllO-

mCHHC IWJihiJ.a r,. I< ero pa,n:Hycy R,. aanncnT oT Toro, r~aHH.M o6pa:lo:-.t 

11 poucxo~V1T napym en11c n o pH; (J<a n .Il.OMCHHoii cTpyKType. llp11 CK8'IKOo6-
r u 1 -

pa ano;-,r napyrneHIIII nopH,11,Ka -R" ~ n -.- ('' _ 1) {Cllf. (11)). ~cnu me napy-
" z 1 -n 

m e une nopll,n:Ka npoucxoJJ.IIT n ocTen enno, TO ~~~ ~ n ~ (2n -1) (ci\1. (1:J)). 
11 l .1. 

Ta1we Ka'leCTBeHnoe pa3mrqne aaBIICIIMOCTeii: mnpnuhl )l.ui(>paiHJ.HOHIIOI'O 
!WJlbD;a OT ero UO.Mepa ll03BOJIJ!T 113 cpaBUCIIlTH TCOj)HH C ::mcnepMMCJlTOM 

ycTaiiOBHTb, KaKaH ll3 paCCMOTJlCTIUhlX MO.Il.CJlCH ;ly'liiie OnliCbJBaCT Hapy­

JHCHH C .11.3JihiiCfO nopH~Ha B . pcaJLbiTOM Jl.Oli!CTJITOH CTp)'KType. 
J!'hrre l'paJILHaH IUlTCIICI1BJI OCTb n-1{0 J1 hiJ;a y6I>IBa CT npH6.'UI3lf1'CJl h HO l\ a I{ 
1 

(2n _
1

)3 n OOOI'lX CJiytianx. 

B pa6oTe [SJ na6JJIO.Il.anca ~Hcjlcpy3nhl~i cjlon pacccl!HIUI c O;J;HTIM mnpolUIM 
MaiWHMYMOM. 8TO 03Ha'laCT (c;,-r. (11 ), (15)), 'ITO B ClTOM ClRCnepHMCIITC l.1.- ..l. 

B aaKJIIO'lerrne, n onr.3yncb ( 11 ), ( 15) 11 (1 0), OII.eHIIM ne.1wnmy HO::>cjl­

cjlliiiHerrTa ClKCTIIHIIHII h. 
llpn ll.HcjlpaHn,mr ua 6orrnmHc yt'.'lbl , KOr.Il.a ), ~ ..l., 

(16) 

ex 
c 
l( 
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ITpn p;urppaKD;I·nr Ha Mannre yrnnr ('A~ L\) ou;em;y (1o) neo6xop;HMO BO Bcex 

Tpex CJIYTiaJIX yBeJIHTiM'fh B ( ~ y pa3a. fipM 21tG ~ 3 · 10-5 ---:-- 3 • 1Q-3 H 

(2nG2) O O . 
A~ 10-4 eM BemP:rrrna h ~ J.. ~ 1 -I ---:--1 -~, 'ITO cooTBe'rCTByeT B03MO/K-

nocTII BII3ya.llbHoro na6mo,[lemm J:IH<fJparu~;:nH cBeTa Ha J:IOMenax [ 6J. 
Bnrpamaro npH3HaTeJibHOCTh A. 11. AnceJihMy, B. JI. fypeBH'IY H 

r. M. He,[IJIIIHY 3a n.'lO;Ll;OTBOpHOe o6cyiH;LJ;eHHe pa60Thl H l10.'183Hhle COBeThl. 
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