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I.A7uI rrOImMa.HIDI rrpRpO)l;H llJeppOMaI'HRTHOrO COCTORlU1H MaTepRBJIOB He
~ o6xo)l;HMO HCCJIe)l;OBaT:D HX B MaJIIlX MacmTaÓax. ECT:D naa xapaxrepaax
 

MaCInTaOa B RapTHHe rrpOCTpaHCTBeHHOrO nOBe)l;eHRR BeRTOpa JIORaJI:DHOa
 

HBMaI'HHtIeHHOCTH. IIepBbla - aTO MaCillTaÓ RpHCT~qeCKOa pemeTRH,.
 

BTOpOa - MaCInTa6 )l;OMeHOB. MeTO)l;- ~WPaKqKH TeIIJIOBbIX HenTpOHOB Ha pe


lieTRe yno~OqeHHHX aTOMHHX CllHHOB n03BOJIHeT HCCJIe)l;OBaT:D aTO~~
 

MaI'IDITHYJO CTpyRTYPY. )loMeHHaR CTpYRTypa H3yqaeTcR, B OCHOBHOM,
 

C rrOMOlIl:DIO oycneaaaã lL1llI MarlUITOOrrT.HtIeClWMH MeTO)l;8Ml:I. CymeCTBYeT


npOMeJKYTOqHbl:a MaCliTaÓ, orrpe~eJlfIeMbla pa3Mep~ Me~OMeHHHX rpaaau •
 
O 

( 'V IOOO A) ~ ~eHOMeHOJIOr}fqeCKaH TeOpRH. OIlliCHBaIOLQaH MaI'HHTHHe 

CTpyKTypH .H HX ~HHaMImY B 3TOM MacmTaÓe (MKKpOMaI'HeTH3M /I/),ÓblJIa 

3ano~eHa B paOoTe /2/. TeOp9THQeCRR8 HCCJIe~OBaHKff,paBHOBecHUX Mar

HHTHHX CTpyKTyp TOHKHX MarHHTHHX Dn8HOR rrORa3aJIH D03MOEHOCT:D cymecT

BOBaHBH IIJI9HOK HOBoro TRIIa. pacnpe~eJIeHHe HaMarHHqeHHOCTH KOTOpHX 

B OCHOBHOM COCTOHHHH B HanpaBJIeHHH. nepneH,!I;HRy~pHoM nOBepXHocTH. 

RBnn9TCH Heo~HOpO~HHM /3/. Bo3HKKHoBeHHe HeO~HOpO)l;HOrO COCTOHWta 
t 

HaAfBrHHqeHHOCTH ~eHOM9HOJIOrHqeCKH od~cHHeTcR pa3~ B 3HaQelW

~ li THnax KOHCTaHT aHH30TpOllHH Ha rrOBepXHOCTH H BHYTpH IIJIelmH. 

~3RtleCRHe rrpHtmHH rasoro pa3..JIRqHH ·CIDI3UBB.IOT ltaK c pa3JIH-.m8M BHyT

peHHe~ H rrOBepXHOCTHOA cHMMeTpHD oKPy~eHHB MarijHTHHX HOHOB. TaK H 

C cymecTBOBaHHeM rrpBMeceft JIerKHX aJIeMeHTOB B rrpHnOBepXHOCTHOM CJIoe. 

TeOpeTRtleCKH'H3yqanOC:D BnKRHKe TRila OCHOBHoro COCTOHHHH Heo~opO~HO 

HaMaI'HH'tleHHOA nneHRH Ha ocodeHHOCTH cneKTpOB rrOrJIOlIleHKH rrpH CIIHH

BOJIHOBOM pe30HaHCe /4/. -
HeM HeH3B80THH M9TOAH, n03~a 3RCnepHMeHTaxDHO orrpe)l;e~T:D 

~eTanH HeO~HopO~HOA MaI'HHTHOA CTPYKTypbl B MacwTaÓax Me~OMeHHHX 
, O 

rpasan ( ,.., rooo A). T. e. Orrpe~eJIHT:D 3KcrrepMMeHTaJI:DHO llJyHKlUfiO M( r ) 
rrpOCTpaHCTBeHHoro rrOBe~eHHH BeKTopa JIORaJIDHOa HaMaI'~eHHOCTH. 
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~eRO B TOM, ~TO xoporno pa3BllT~e MeTO~~ llCCRe~OB~ MarHHTHUX rrRe BepXHOCTb, rrpllBoWiT K BOSHHKHOBeHHIO aaBHCIDJIOCTH U. OT Koop~HaTbl 

HOR n03BORflIDT RH60 KOHCTaTllpOBaTb cymecTBOBaHHe R Tllrr HeO~HopO~Horo B~ORb HOpMaJm K naeaae, .IVm ~eppoMarHeTHKoB rrOTeHIJ;llaJI B3aHMO~e~CT

ocnoaaoro COCTOSIHIDI rrReHltll (crrllH-BORROBOH pe30HaHC), RH60 cnanars BHR CO cpe~o~ rrpH06peTaeT ~TllBHYIO ~06aBKY1'>I~ 
ouemca TOJlIq.itlHH HeO~HopO~HO HaMarHMeHHoro npznoaepxaocmoro CROR .... -+ 

UM=- (f' B) , (2)
~eppOMarHeTllKa H orrpe~e~Tb THrr roIll30TpOITllH B STOM CRoe (MarHHTO -rne J. - MarHH'l'HhI~ MOMeHT He~TpOHa, B - BeKTOp MarHHTHo:f1t llH,ItyK

ero npOCTpaHCTBeHHoe paspeuieuae COCTaBMeT, 'KaIt npanano , BeJIH~HHY 

orrTll~eclm1i ocIxIJeKT Keppa /5,6/). qTO sacaerca noc.nenaero MeTo~a, ro 

UHH cpens. 3Ha~elme -UM KMeeT, KaE npasaao, TOT JKe rrOpR~OK BeRR'tllI 

0,I+0,2jt • HIl, ~TO H U. . .IVm HeO~HopO~HO HaMarH1ftIeHHI;lX CTPYKTYP B=.B(2) 

T8.ItHM 06pa30M, BbIBO~~ reopaa MHKpOMaI'HeTH3Ma B xacra, Kacaroilleit  ( :e - xoopnaaara ~ORb HOpMaJIH K rrOBepXHOCTH). aTO ~i)HBO~HT K saaa- CHMOCTH UM =UM (~ ) . OCTaHOBHMCR' rronpooaee aa xapaxrepe rrOBe~eCR ~eTaJIett <I!ymaum M(l: ) B naeasax c npocrpaacmeaao Heo~HOpO~Hl:lM 
HHR nexropa B ( ~ ) ~JIH OCHOBHHX TRrrOB HeO~HopO~H~~ paBHOBecHWCOCHODH~ COCTORHHeM, HaxO~TCR nOKa sa rrpe~eRaMH B03MO*HOCTett cyme

MarHllTHHX CTpyKTYP B MarHHTHUX nnenxax. B ~aJIbHettweM BCIO,Ity xoopnaaa-CTByronmx tmCrrepHMelITaJIbHUX MeTO~OB. 
\ 

Ta i! 6y,IteT ClfiITaTbCR HaIlpaBJIeHHOA lUt0Rb BHYTpeHHeft HOpMMR K naea-ERme MH npOaHanll3HpyeM B03MOmHOCTb rro~eHRff ~eTaJIDHott HH~opMa... 
Ke, a Koop~HaTbl J( H ~ - Re~ B nnOCKOCTH rrReHKH. CaMy rrReHKY 

6y~eM C~HTaTb IL7IOCKOft H aeorpaaaxeaaoã B,ltOJID X II 't . 060aHa~KM 

1..lH~ O M( ~ ) B MarHHTHoít nneaxe ~ nOM0lItbIO 3epKaJIbHOrO OTpaJKeHIDi 

nOJDIpll30DaHHbIX TerrROBbIX HeítTpoHoB OT ee rrOBepXlIOCTH. 

KOHTHHyaHbHhItt BeKTOp ROKaJIbHO~ HaMarHH~eHHOCTH ~epea t1 . Ey~eM.C~H.... 
TaTb, ~TO M aaBHCHT TonKO OT i! -xoopnaaanr. 1LJm KpaTKOC~H TaRlle 

CTpyKTYP~ 6y~eM Haa~BaTb ~ -CTpyKTYPaMH. C~oPMYJIHPyeM B8JKHOe ~ 
2.~3BaCTHO, ~TO 3Ma~a aaxoxneaaa KoslMJm.meHTa OTpaJlteHIDI He~Tpo

~aJIbHe~mero yTBep!Ul;eHHe: ,lJ;M 6 ecaoaesaax rrRoCKOrrapaJIJIeRDl:IHx nnacraa 
HOB OT rrROCKO~ rpaHHUH HeMarHHTHO~ cpe~ CBO~TCR K perneHHIO O~HOMep

npa RI06ux HeKOJIJmHeapHUX '2 -CTpyKTYPax " T. e. npa rrpoH3BoRbHUX sasa
Hott KBaHTOBO-MeXaIllflIeCKO~ 3a,n;atllI aa OTpaJKeHHe OT cxasxa rrOTeHUHaJIa 

CHMOCTRX aexropa Fi OT cU , r~e U. ecrs BeJIlftUrna ~eKTHBHO~ rrOTeHIJ;HaJIDHotí: SHeprHH M(i) = M,di!)' nx + M:f(Z)'nJf + Mi (~)·ni!He~TpOH-R~epHoro B3arnMO~eHCTBHR, CBRSaHHaR CO cpe~HRM aHa~eHReM
 

DOKTOp B(z. ) acerna ReDT B rrROCKOCTH nnaCTHH~ H pasea
~HH sorepearaoro anepaoro pacceaaaa He~TpOHOB 1 R lfiICROM anep 

B e~HHHUe 06'DeMa N COOTHomeHHeM B(2)::: 41T'[ M)((~)'hJl +MY(~)'n~]" . (3) 
. i -u=41í Ui" .N· 8 . (I) 

,Um! ~maCTHH C Mi (~) =const STO yTBepJf\lJ;eHHe HMeeT npocroe noxa-

3Ha~eHIDI U ReiKaT B 06RacTR ,..., IO-7 sB. Heo:nHopo~HOCTR cocrasa aaTeRbCTBO (CM., HaIlpRMep, /7/). HecRo~o ~oKa3aTb paneHcTBo (3) R 

nneHHH, BoaHHK~e, HaIlpKMep, Ha-aa BHe~eHRff rrpKMecett ~epea rro ~ oouero cJIy'laR, T .. e. npa M1 (z) i= con ç t (nzacraaa c li 06'1

eMHIHm MarHHTHHMH aapR~aMR"). y~06Ho pa3~eRHTb HeKOJLlIImeapHble 
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i! -CTpyKTYPhI aa naa TRrra. K nepBOMy THny OTHeCeM wreH.KH, Y ROTOpmc 

DeRTOp B (i! ) COXp8.HHeT csoe aanpasxeaae B rrpOCTpaHCTBe, T.e. rrpH 

COOTBeTCTByID~eM BhIóope oce~ 
~. .... 
B(~)= Bx(i!)' nx • .(4) 

.;. 

TaKoMy noaeneaan sexropa B ( 2 ) COOTBeTCTBy-eT noaeneaae BeRTopa 
...Jp

M(2 ) : 
--i' .-., M ~ 
M(l):: Mx("!) ' nx oi- ~(e)' h l • (5) 

TaRaR SaDHCHMOCT:b DeRTopa F1 (2 ) BosHHKaeT, cor~acHo TeopHH /3,8/, 

B naeaaax c OÓ'DeMHoit B.HHSOTpOIIReit Tl:UIa "~erK8R nnocxocrs'' wm "aer

RaJi Oc:&" H rrO:BepXHOCTHO~ a.HHaOTpormei! TRna "~erKa.a OC:b" HJIH "~erRaR 

IIJIOCKOCT:b" COOTEeTCTBeHHO. KpOMe TOrO, YC~OBHe (4) BhInOJIHJleTCSi ,D;JDl 

IIJIeHOR c O.n;HOOCHott aHH30TpolIHe! B IIJIOCROCTH, Y KOTopax RMeeTCH saBH
~ . 

CHMOCT:b MO.n;yJIH.. sexropa M OT l . 

Ko :BTOpOM;Y THrry OTHecSM IIJIeHIW co cillIPan:eoópasBmtf.:n0:ae,1J;9!meM 
--+ 

; BfUtTOpa B (2) T.9. 

-'Jp ... ..... Bx(i.)· 
B(1)'= e>)«(l). 11)( .... B~(z). h t ( B~ (l) *" confl) .(6)J 

TaRaH S8:BHCliMOCT:b 
~ 

B OT 1. COOT:BeTcTByeT BexTopy 

.-, ..... - -fi'
Ml~)='Mx('i)' n, t M~(l}h~ + M'i(Z). n, . 
CTpyRTYPbI nonocaoro TRna MoryT BOSliHRaTlJ, HarrpHMep, npa HaJIOJKeHWI 

BHeWHero MarmtTHOro 1I0Jm, aa O.n;HOOCHhle MarIDITHHG lIJIeHIUI c PasJmllaIOOlH

MHCH 3Ha~eHKHMM ROHCTaHT O.n;HOOCHOn 8HH30TpOI~ Ha no:aepXHOCTH H 

'BHyTpH WI8mm. 

.. 

4. 

3.llep~aM R aHaRHSY oTpaxeHRa HefiTpoHoB OT rr~eHOR c HeRo~Heap-

HOi! ~ -CTpyKTypOit H8MarHH~eHHOCTH. SanHmeM BO~OBYID W~ro HefiT-

POH~ ~(i:)c)n~acilf 
o/(l) ': ~_(l) . (7) 

Bozaoaaa WyHKI.UUJ HettTpoHa (7) D MarHHTHofi cpene no.n;~HH.Rer!,c.a: onnoxep-

HOMy yp8.BHemm IIay~ , 

'l. ... .. ~ • 

2~ f(lJ +[E - (U -f«(j· BCr))J. f(l) =0, (8) 

2 2
"h k

r,lJ,e E=.2m!' i z - Z - ROMIlOHeHT BO~ODoro sexropa nananuero 

HenTpOHa, '<f- - BeRTOp é ROMnOHeHTaMH U;, a; 'OZ (~, '.l, Z 

MaTpro,m IIay~). BO~HODhIe WHKl.um na.nalOlItorO 't'iCZ) H OTpaJKflHHOrO 

o f, (i) (Z < O) HeaTpOHOB aananex B Me.n;yDIteM BH,D;e: 

ikl'i! (~~i») \j'f<l) " éikz"j! (~!'»)
'Pi (~) = e. t (i I J '1-'_(1) . (9) 

li)) ( 'H lf» 
CmlHCp" ( ~Ii) 11 't'~CfJ CBffSaHhI c~e.n;YIDmRM paBeHCTBOM 

~ Cf») "( 'K-(~) (10)( '!'~"I = R· ,/-,_Iil ,
 

'"
 
rne R. - MaTpHIJ;a OTpaJKelOOl paSMepHOCT:bIO 2x2, SaBHCHlItwr OT ki H 

B (e ). MaTpHua R HaxO.n;HTCH HS pemenaa YP8.BHelOOl (8) c ~eToM 

5 



YCJIOBIrif aa rpananax MarRRTHoit cpens ~ = o Ir Z =~o : 

~?o(~<O)= t.,a(i!70) j a~ ~~o(E<O)=~ ~"o(~>CV ' 
(lI) 

~~io (O<Z<Zo)= ~"Z/Z7Eo); 3~ V:"I!O(~<l.o)r:. a~ ~"zp~:>Zo) • 

SJIeMeHTH MaTpm.J;t.1 R-h,m CYT:ó aMnJIRT~hl DepOHTHoéTH OTpBJ1t8HIDI Ó8S 

nepsaopora (n =-111) Ir C nepeaoporoa in 1= m) CIDIHa HettTpOHa. TaKKM 

oõpasoa, B SaBKCHMOCTIr 8JIeMeHTOB MaTpHI.nl Rn m OT k~ co.n;epDTciI 
..... ' '" 

HH(POPMar.um o CTpyKType B (~ ), T. 8. MaTpHUa R o.n;HOSHallHO onpe... 
.n;eJIffeTCH npOCTpaROTBeHHott 3aBHCHMOC'I':ó1O B8KTopa 13 (Z ). 

CBH)fteM BeJllitrnIlli, K3Mep.R'eMU8 B :3KCnepKM8HTax no orpaaeaan 
'" nOJUlpIr30DB.HHHX HettTpoHOD, c MaTp~ea R • B OóIlleM c.nyqae r:tOJIRpHSO-

BWIuutt IlJ''''tIOK HetiTpoHoB onacsseerca Ma'L'p~8a CIIRHOHOtt IlJIO'DHOCTK /9/ 

(12).P :·Za, I 'f,.>< r: I J 

rne a. h - K08cfxIJm.UWHTI:i CM8IIIKBB.IIiu! lfitCTI:iX CIIHlIOBUX COCTOHmd~ He~T

pena I '/Ih> • J3eKTOp nOJlHpKS~KH IIylIKa onpe.n;eJDI8TCSI xepea MaTpHUY 

; • CJI8.n;yIOIItkIM oopaaca /9/: ' 

p= f4tq (I3)
Ótf 

TaKKM oopaaoa, .n;JDl Toro lITOÓI:i onpe.n;eJIHT:D nOJIJIpR3aI.UIBJ OTpaJIeHHOrO 
. A 

nyqKa, .n;OCTaTOllHO 3H8.TD)KaK np90dpasYSTCSI MaTPJma;p B peSYJIbTaTe 

" OTpaJlteHIDI HeATpOHOB. JI8rno nOKa:aTD, lITO MaTpuna JJi nMaIOIIIero 

nytIKa npeoõpaeyercs B MaTp~ f}. O'l'p8JlteHHOrO nyqKa npOCTHM COOT

HomeIDI8M 

., A"" A+
o:=Ro.R ·(14)lf li, , 

~ A+ 
rns R - apMHTOBO-COnpS9HHWi MaTpHUa. 

~r 

BBe~eM MaTp~ nOJIHpIr3YIDIlleit cnOCOÓHOCTH MarHHTHoit nn8HKIr 

1\ .........+
 

t) 
(I5)€=R.·R. 

'" 
HcnOJI:ÓSYR MaTpJmY E. , nOCTpOHM B8KTOp nOJIffpRsyromeft cnOCOÓHOCTR 

nJIeHKK CJI8,IJ;y101.ltHM OÓpaSOM : 

~ bti~
Q = tJZe (I6) 

HeTpy.n;HO nOKasaT:Ó, lITO CKanHpHOe npOKSB8.n;8HH8 B8KTOpOD nOJIffpKS8UHH 
.~ 

n~aIOIll8ro nysnea ~(ll) R B~KTopa nOJlHpHsyroIll8~ ODOCOÓHOCTH nJI8lllCR 

Q(k~) y.n;OBneTDOpROT paneHCTBy 

..., .... 
Pa (Ki)'6/(K ) o::: t1(+ttz.J - t!- (tr) (I7)

l 

r.n;e N.,. (lI) 'Ir N..(k~) - HHTeHCHBHOCTH H8ftTpOHOB,. OTp8JK8HHIDe OT 

nOBepXHOCTK nHeHKH npR BUKJIIDqeHHOM H B~lIeHHOM CllHH~rrrrepe COOT

BeTCTB8HHO. CnRH~nnep - YCTpOftCTBO, ocym8cT~~e8 peBepc B8KTO

pa nOJIffpRSaL~ nanavmero nyqKa. TaKHM oópaSOM, KOMÓRH8UHH (I7) 

8Kcn8PID48HTa.JI:bHO R3MepaeMHX cnesrpoa ~ (kl ) li: N_ (K~) onaoaaas
"" HO CBH3aHa' c MaTPJm8ft OTpaJiteHIDI R I a caaa MaTpmia o.n;HOSHallHO 

-* 
onp8.n;eJUI8TCSI KOHKpeTHHM ~OM ~ -CTpyKTypH B (i! ). 

TaK KaR R~Oa KOHKpeTHol Z-CTpyKType cOOTBeTCTBYe~ BnOJIH8-onpe.IteJIemm~ BeKTOp nOJmpH3yDqeft cnOCOÓHOCTH IIJIeHKH Q (Á'z) 

(CM. (I6),(I7»), paCCMOTpKM cne~KqeCKHe ocoóeHHocTR. aToro BeKTopa, 

cBOlcTBeHHH8 OIDfCB.HHI:W /BHIlIe TmIaM CTPYKTyp. 

l1o.n;cTaRoBRa B-( "2 ), coo'rBe'rcTIJYDIIt8ro CTpyKTypaM rrepsoro rarra, 

~. B ypaBHeHlle (8) CBO.n;HT sro K cacreae .n;BYX H8S8I.{8nmIlOlIUIXCJI ypaEHelmft 

OTHOCBTeJIDHO ~ (I) H 'k./e) . llplt' COOTBeTCTBYIOlIt8M ssoope CHCTeMll\. . ... -
Koop,ItHHaT (B KOTOpol B(l)=B(z) . n Jf ,a MaTpRUa O;; - ,nHarOH8JIDHa) 

6 7 
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I 

'Ir , 
I' 

MaTp~a OTpaJKeHl1l1 CTaHOBHTCR ,1l;l'IarOH8JI:bHOi!, T. e.• 1t 

rne R" In - ROMlIJI8RCHO -conpaxeaaue Ee;mqRHH. :Hs YCJIOEHR He,nHarOHaJ'ID" (/lu O ) 11
R= O R2 1. • 

HOCTH R,2. , 1<21 o.f O CJIe,ItyeT, 'tiTO ROMITOH8HT Q 2-(k~) , nepnea

...,. .... 
()qeB~HO , lITO B STOM cJIY'tJ:ae .Q(li) f f J1 'J{ , T. e. JI8JKKT B naoc-

ROCTH llneHRH H COBrr~a8T rro Harrpaan8HHID c BeRTopOM MarHHTHoi! HgnyR

rum. IIocJI8.n;HHe YTD8pJ!\Il;eHHJI crrpa:ae.n;JIHBH npa JlJOÓblX SHalI8HHRX BOJIHOBO
. ~ 

ro B8KTopa K. i aeãrpoaa, IIoJThsYRcl> orrp8.n;eJIeHHeM nesropa Q (fi) 

HeTPy.n;Ho rrORaSaTI>, lITO Tor.n;a 

/ Rt , ( t1 ) /2 - / RZ2 ( k2J/ 2

Qx,rl:1) =; Rtf (K1)/ 2-I- I R
22 

(f1 ) /2

a SaBHClfMOCTI> QK OT kt ey,n;eT orrpe,n;eJIJITI>CJI iP~ei! B·( í! ). 

IIOJlHHtt SRCrrepHM8HT rro orrpe.n;eJIeIDfIO nexropa . Q CEO.n;HTCR R HeSaBHCl'I-

MOMy HSMepeHHIO ROMOHH8W'IH (17) cnesrpos ~ (ir) R Â'- ("2) npa 

Tpex ES~O opTOrOHaJIl>HHX HarrpaBJIeHHRX E8RTopa rrOJIRpHSanHH rra,n;amme... . 
ro rrytIRa F:, ( K~) • TOT <paRT, 'tl'l'O ,n;JDI paccearpaaaeaoro rzna crpyx-

TYP Q,:: O , ,n;OJDKeH rrpHBo.n;HTI> npa JIlOÓHX k l R HyJI8BOMy saaxeaan 

8RCrrepHMeHT8JlI>Hott BeJIHtIHHIl [N+ (J:-r) -IV-. (I'~) ]/(N~(jIJ tN_ (K
l 

) ] 

ecza B·eRTOp ~ nanaenero rrytIRa aanpaazea rreprreH.n;I:IKYJIRpHO nJIeHK8.-
IIo.n;CTaHOERa B ( ~ ), COOTBeTCTBYIOlI{erO CTPYRTypaM sroporo rana, 

D ypaBH8HHe (8) rrpHBo,n;HT R CHCT8Me .n;:syx San;eIIJlHIOIItHXCR ypaBHeHHtt ,. 

OTHOCHTeJThHO 'IJ+ te) li 'f.. (l) • fls sroro CJIe~eT, lITO MaTp~a R 
B 8TOM cJIytIae He,ItI'IarOH8Jll>Ha , T. e. sce 8JIeMeHTH Rn,m MoryT OTJIH'tiaTI>

CR OT HyJIH. IIpliBe,n;eM BUpaJKeHHJI ,n;JDI ROMilOHeHTOB BeKTopa rrOJIRpRsyromett ' -. 
crrOCOOHOCTH Q ,n;JIR Z -CTPYRTYP sroporo rana.: 
/) f/iH (ti }/2,+ /R.,iKl J/ l-j - [ IR2.2(k, J/ Z. .,. /R2. /( K.I J/ 2j 
U()«(kl;) = z; / R I Z. 
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,n;HRYJIRpRIDt IIJIeHRe, B OOmeM c.nyqa8 OT.1m'tieH OT HYJIJI. aTa rrpRHIUlIlliaJ.Il>
. 

H8Jl OCOeeHHOCTI> BeKTopa Q ,n;JIfI CTPYXTYP sroporo rana rrpRBO~T.~ 
R OT~ OT HyJIH no~pHs~eR CnOCOeHOCTK rrJI8HKH ~OJID Harrpaan8HHJI, 

rrepneH,IUiKy.napHoro K ee nOBepXHoCTJI. lIOJIHH:a omrr, TaR Jlte,RaR H E npe

~ymeM c~ae, CBO.n;HTCH K HeSaBHCHMOMy HSMep8HHIO KOMOHHauRH 
1V+(k'l) - N- (k, )
N+ (/(,) -+ N+ rlê 6 ) ~.na rpex, opTOrOH8JII>HHX aanpasneaaã E8KTopa 

í=! • fiCHO, 'iTO SaBHCltMOCTI> KOMIlOHeHTOB Q,xl/h 2 O'T BOJIHOEOrO "B8K

Topa ki ey.u;eT orrpe.n;eJIR'TI>CR rrapBMeTp8MH MarHHTHott CTpyKTYPU. 

fia HSJIOJlteHHDrO C O'tieEH,I(HOCTI>IO CJIe,n;yeT, 'tiTO BOSMOJKHO BOCCTaHOE-.. . 

JI8HKe CJtO.Ir.HoD: B ( Z )-CTPyKTYPU MarllliTHHX IIJIeHOK C rrOMOlIll>IO sepltaJIiI-

Horo OTpaaeHRH rrOJIfI~H30B~HHX T8I1JIOBHX HeaTpOHOB. ~ aTqro H800XO

~o: I) HSMepXTI> CneKTpBJI:bHyIO SaBRC~OCTD KOMnOHeHTOB BeKTopa 

~(kl) nO~pHSYIOlIlea crrocoOHoCTH nneHKH, rrpoBe~ rroJIHuA OnHT, QDR

CaHIIHit Blime; 2) penaa ypaBHeHHe (8~ C rpaJmtlHhlMH YCJIOBHRMH .n;.na MO

,tteJ1DHo1! CTPYXTypli, no,n;rOHHTI>, MeHRR rrapaMSTpli CTpyKTypH, rsopera... 
llQCIWe 8D'1emm BeKTopa Q (k,.) R 8Kcnep~eHT8JU,HHM B IliHpOKOM 

HHTepBaJIe aHa~eHHl BOJIHOEllX BeKTopOB k~". TaKHM OepaSOM,CyTh npe,n;

naraeMoro rro~o,n;a CBO~TCR K pemeHHIO ypaBHeHRH (8), rrOSBOJIHIDm8rO.. 
aa eoaose Mo,n;eJIDHo! CTpyKTypH 8 (~ ) mI'tiHCJIH'l'1> MaTp~ OTp8JK8mm.,
R (ki ) , a CTaJIO 6UTI>, li 3KCnepKMeHTanbHO HSMepR8I~~ BeRTOp 

Q(li) . CJ1e,zxy-eT oTMeTHTil, 'tiTO B OomeM c.nyqae ypaBHeHHe (8) aHa

JIHTH'tJ:eCKR He p8wa8TcH. l108TOMy COCTaBJIeHHe rrpone,n;ypu peweHKff ypaBHe- 'HIDl (8) C JIIOÓhIM mr,nOM WHRIJ,Im B ( r) HBJISieTCSi CaMOCTOSiTQ1I!)Ho:t! 

38,It8'IeA. 

I 
PasBl'ITld! nonxon, E TOM tmCJIe R" M8TO.n; p8l1I8HHR YPéUlH8IDIJI (8) ,1tJIR 

o6~ero C~aJI, O&JI arrpOOXpOBaH Ha pesYJII>TaTáx 8RCrr8pHM8HTOE rro 
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3epKall:bHOMY OTpaliteHHID nO~pll30BaHHHX Ten~OBUX He~TpOHOB OT TOHKHX 
o 

( "'V 1500 A) FeCo nJIeHOK, accnenonaaaa I\OTOP1l1( npOBO.n;MmIC:b na 

llMTIYJI:bCHOM peaKTOpe MEP-2 OMflM. 

l.li1mlli 

I. Ilpennoxen TeOpeTl{qeCK11tt 1I0.n;XO.n; llHTepnpeT81UU! :mcnepIDJIeHTM:b

lILlX .n;aUHUX no 38pKall:bHOMY OTpa..JKeHHIO T,8MOBhIX nOJ1ffpll30BaHHUX HettTpo

ROB OT nOBepXHocTll Heo.n;Hopo.n;HO HaMar~eHHHX TOHKMX MeHOK, n03BO~

lOIJUIll onpe.n;8JIRTll npOCTpaHCTBeHHoe noseneaae nexropa ~OKMbHOH aaaar

HHtleHHOCTM Fi ( f' ). 

2. Ilócrpceas MaTpHUa M BeIt',rOp nOJIR'pM3Yl9utett cnoc06HoCTM .n;JIJI 

MaI'RMiTHOtt MeHKM M paccaorpeaa MX cne1U:lWMlIecK.Me oc06eHHocTM .wm 
paanmaax TMITOB aeonaoponao HaMarHHtIeHHl:lX MeHOK. IIOlCa3aHO, tlTO·-.wm 

IIJIeHOlt co CmrpaJIbHhIM TMITOM CTPYICTYPH HaMaI'HHtl8HHOCTM sexrop nOJIflpMay

lO~ett C1Ioco6HOCTM .n;OJDKeH HMeTll OTDtlHHtt OT Hy~ KOMITOHeHT, nepnenaa

KyJIR'pHHtt n~OCKOCTH n~eHKM. 

..3. IIOIta3~1I0, tlTO ~ peazaaanza nonxona He06xo.n;HMo npoaecra 

no~tt OITl:lT - M3MepeHH8 3-x KOMITOHeHT BeKTopa nOJIR'pM3yIDuteA cnoc06

HOCTM n~8HKH B 3aBMCHMOCTH OT BO~OBoro BeKTopa n~aromnx HeATpoHoB. 

4. IIOICa3aHO, tlTO no~Htt OIIl:lT CBO.n;HTCH K M3MepeHHIO onpe,IJ;e~eHHoA 

KOM6MH~M cneKTpoB OTpa..JKeHHl:lX HettTpoHoB (CM. lll-~ (17)) .wm Tpex 

B3aHMHO opTOrOH~Hl:lX HanpaB~eHHA B8KTopa nOJIflpH3auHH n~~ero 

ITytIKa. 

" 

10 . 

1\ 
11. 
I' 

.. 

J1HTepaTypa. 

~ 
r. EpaYH Y.fIJ. MllKpOMaI'H8TM3M, MOCKBa, Hayxa, 1979. 

2 • .1IaH,IJ;ay JI•.I{., J1HÇpIIIHU E.M. Phss.Zs.Sow... 1935,8, 153 

3. Bapssxrap n.r., KneIlHKoB. B.fIJ., C060~eB B.JI. 'lJ'I'T, ,1971, T.I3, 
l' 

B.5, c.I454-1462. 

4. EapbHXTap B.r., KneIlHKoB B.fIJ., C060~eB B.JI. 'IJ'I'~, 1971, T.I3,

I B.IZ, c.35I7-3522. 

5. KpMHtlmc r.c. 'lJHaMKa MarHHTHIlX RBJIeHHtt. M.: Ha,It-BO MrY, 1985, 

c.32I: 

6. KpMHtIHK r.c., 3y60B B.E., HHKMTMH JI.B. IIoBepxHocTll. ~awta, 

xKMHH, MeXaHHKa, 1982, T.I, c.22. 

7. THK~3yMH C. ~3MKa weppoMarHeTM3Ma, MocKBa, Mllp, 1983. 

8. CMaHCKMtt H.M., EpyxHMoB M.Ul. ~3MtleCKMe caoãcraa M npHMeHeHHe 

MarHHTHl:lX n~eHOK, "HayKa", CM6MpcKoe OT.n;8~eHHe, HOBocM6MpCK, 

1975. 

T~OpHfl MaTp~ CIlHHOBOtt ~OTHOCTM H ee np~oxeHHH,9. B.1IyM K. 

MOCKBa,	 MMp, 1983. 

I 

li 
I 

PyKOIrnC:b	 nOCTYImJIa B H3,ItaT8JI:bclGtit OT,ItaJI 
11 aBrycTa 1987 ro.n;a. 

11 



HET llH flPOEEllOB B BAIDEA 6H&ITHOTEKE? 
BN MOZeTe nonyqnTb no noqTe nepequcneuHNe uu.e Kuuru, 

ecnu ouu ue 6unu 3aKa3aHN pauee. 

Jl7-83-644 Tpy~N Me~~yuapo~uoA mKonN-ceMHnapa no 
~H3HKe T~enNX HOHOB, AnymTa, 1983, 

JIZ,13-83-689 Tpy~N pa6oqero couemaHHH no npo6neMaM 
H3nyqeHHH K ~eTeKTHPOBaHHH rpaBKT8fiHOHHNX 

6 p.55 K .. 

BOnH. Jly6ua, 1983. 2 p.OO K. 

Jl13-84-63 Tpy~N :xi Mez~yuapo~uoro cHMn03HYMa 
no x~epuoA 3neKTPOHHKe. EpaTncnasa, 
4exocnouaKHH, 1983. 4 p.50 K. 

JIZ-84-366 Tpy~N 7 Mez~yuapo~uoro coseQauux no 
npo6neMaM KBaHTOBOH TeOpHH nonH. 
AnymTa, 1984. 4 p.30 K. 

Jll,Z-84-599 Tpy~N VII Mez~yuapo~uoro ceMuuapa no npo6-
neMaM ljH3HKH BI>ICOKHX 3Hepnm. Jly6ua, 1984. 5 p.50 K. 

Jl10,11-84-818 Tpy~N V Me~yuapo~uoro cosemaHHH no npo6-
neMaM MaTeMaTnqecKoro MO~enuposaHH!l 0 npo

rpaMMHPOBaHH~ H MaTeMaTHqecK~ MeTO~aM 
pe~eHHH QH3HqecKHX 3a~aq, Jly6ua, 1983. 3 p.50 K. 

Jl17-84-850 

Jl11-85-791. 

Jl13-85-793 

JI4-85-851 

~ IIIMez~yuapo~uoro CHMD03HYMa no 
H36paHHNM npo6neMaM CTaTHCTHqeCKOH 
MeXaHHKH. Jly6na,1984./2 TOMa/ 

Tpy~N ~le;J[~ynapo~noro cosemaHHll nq ananHTH
qecKHM B~HcneHHIIM Ha 3BM H HX npHMeHeHHm 
....... _,.. ___ ,.,.;,._ .......... .n. .a..---..... - n~ • .c .... - 'I nor: ....... - ............... ___ ......... op&&.., ...... _. ,.._ ____ , 

Tpy~~ XII MeXAYH&po~uoro CHM003HYMa no 
H~epHOH 3neKTPOHHKe. Jly6ua, 1985, 

Tpy~N MeK~yuapo~uoA mKOITN no CTPYKType 
ll~pa. AnymTa, 1985. • 

JI3,4,17-86-747 Tpy~N V Mez~yuapOAHOA mKOITN no ueATpouuoA 
~H3HKe. AnymTa, 1986. 

Tpy~N IX Bceco~3HOro COBemaHHR no YCKOPW
TenliM 3apRieHHNX qacTun. Jly6ua, 1984, 

7 p.75 K. 

- nn .... .., .... . ... 

4 p.80 K. 

3 p.75 K. 

4 p.50 K. 

/2 TOMa/ 13 p,50 K. 

JI1,Z-86-668 Tpy~N VIII MeKAynapo~uoro ceMBuapa 
no npo6neMaM ~K3RKH BNCOKHX 3HeprHA. 
Jly0ua,l986. /2 TOM&/ 7 p,35 K, 

Jl9-87-105 Tpy~N X Bceco~3Horo cosemaHRll no ycKopu
TenliM 3apllzennNX qacTnn. Jly6ua, 1986. 

/2 TOMa/ 13 p.45 K. 

Jl7 -8 7-6.8 Tpy~N Me~yuapo~uoA mKOITN-ceMRnapa 
no ~H3HKe TRXenNX HOHOB.Jly6Ha, 1986 7 p,10 K, 

ll2-87-123 Tpy~N CouemaHHll "PeuopMrpyiina-86". 
Jly6ua, 1986 4 p.45 x. 

3aK&3H H& YllOMliHyTNe KHHrH MOryT 6HTb HanpasneHH DO &Apecy: 
101000 Mocxsa, rnaunoqTaMT, n/11 ·79, H3AaTenbCKHA OTAen O&beAHHenuoro 
HHCTHTYT& liAePHNX HCCneAOBaHHA. 

KopHeeB .Q.A. P14-87-629 
.HgyqeHHe HeOAHOPOAHO HaMarHH'IeHHbiX 
MarHHTHbiX nneHOK C llOMO~hiD nonHPH90BaHHb~ 
HeitTpOHOB 

r 

IToKasaHo, 'ITO c noMo~hw oTp~eHHH nonHpHsoBaHHb~ HeitT
poHoB OT noBepXHOCTH HeOAHOPOAHO HaMarHH'IeHHbiX nneHOK MOE-; 
Ho CYAHTh o AeTanHX npocTpaHCTBeHHoro noBeAeHHH BeKTopa 
noKanhHOH HaMarHH'IeHHOCTH nneHKH M(z). ITpe,£\nOEeH TeopeTH
t~ecKHH nOAXOA ,I\nH HHTepnpeTa~HH 9~CnepHMeHTanhHb~ AaHHb~, 

ll03BOnHID~ BOCCTaHOBHTh ~YHK~HID M(z), 

p aooTa BbinOnHeHa B naoopaTopHH HeHTPOHHOH ~H3HKH OIDlli. 

flpenpHHT 061tellHHetfHOrO HHCTHTyT8 .RllepHbiX HCCJlellOBaHHH.lly6Ha 1987 

ITepeBOA O.C.BHHorpaAOBOH 

Korneev D.A. 
The Study of Nonhomogeneous Magnetised 
Magnetic Films with Polarized Neutrons 

P14-87-629 

It is shown that with reflection of polarized neutrons 
from the surface of nonhomogeneous magnetic films one can 
jubge_about the spatial behaviour local magnetization vec
tor M(z). A theoretical method for interpretation of ex
eerimental results in order to determine the function 
M(z) is proposed. 

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