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© 06....J.\KiU:ul\tollA HKCTH'I')"1' ,"n,epuyx UCCJlC"AO.aJIHA JbttIil:lO. J985. 

,. TA.enwc peAK03CMcnbHwe MeTannw I P3HI ~ccneA09~n~Cb MOOH
HWM MCTOAOM B p"Ae 3KcncPHHeHToB J l-~ • KaK B napaMarHHTHa.:1, Ta K 
H B MarHH ToynoPRAo~CHHoH ~3ax . B l~ f H ekoTop~e P3H H3Y4a~HCb 
8 OKPCCTHOCTH TeMn cpaTYPbI fleen R TN' np..., 3TOM B a HTHilJepPOMar
HHTHOi1 /A<PM/ ~a3e npH T < TN He 6b1lto ttaflDIOACHo npeueCCIo1H cn~n'la 
Ml)OH~ nOAo6Ho fO'1, KOTopaR npOHCXOAIo1T B oGpa3uax c ~ ynoPRAo
4eHHeM MH*e TeMncpaTypw K~pH. ~aKT OTC YTCTBH~ npC~CCCHH 6wn 
06"'bRc!1,eH e ' l ·SI Kilt< cnCACTBIo1C ;.tewaGnlClAaeMO 6b1CTPO~. 3a BpeM:A 
t .-:: ,,- - 1 0-.

9 
C. penaKC.J4f.1eiil nonepe"lHOH nOIlRpf.13aUIo1I-'1 MIOOt·tOD. Ae.::1

cTDHTenhHo. 0 MHorono~peweTo~H~x A~H, KaKOUblMH B onpeAcncHHwx 
TeMnep~TypHWX HHTepDa~ax flBn~DTCR TR*e~we P3M, cneAyeT O*HAaTb 
6unbWOH pBa6poc CTaTH4eCKHX n OKanbhb/X MarH~TH~X noneH Ha 
M.oOHilX, OCTiJHOBHBWHXCR e 06pa:u.le '&' . 3TO '" MO)ltCT npHBCCTH K 

f)()nb.wo~ CKOPOCTH l\ _10 9 c -1 nOTep... nonRpto13aUHto1 MlOOtiOB . OAHaKO 
8 4 coo6~anoCb 06 H3MepeHHH CHrHana n pCUeccHH B nonHKpHCTannH
4eCKOM 06pa3~c OAHoro "'3 P3M - ~CnpOJHHJBO eCCM HHTcpoanc TCM
ncpaTYP, rAe c~ecTBycT A~M npoc Ta R cnHPanbHaA CTDyKTypa. B~anto1 

OT TN npeueccHA Ha6n~Aanacb Ha OTHOCHTenbHO 8WCOKO~ 4aC10te 
.... 150 Mru . 3TO" ClIaK T 3 aC TaBnRe T npeA110/10)l(HTb. 41'0 B 6n~13I(O" 

HtiTepOane \.I atTOT cneAYCT O*YlAilTb npeUCCCHD emu-Ia MIOOHa H B APy
rH~ P3M. [ e n", 3'0 TaK, 10 OTpHuaTenbHW~ pe3ynbTaT 3KcnepHMeH
lOP I l ~a IIBHnCA cnCACT BH CM m,,60 HeAOCTaT0'4HO SblCOKoro opeMeHHoro 

paaI)CUJeHHR "JKcncpHMeHTanbHblX Cnef!npoB I ml60 C",nbtlYX CT PYK1YPHbI)( 
Meo.Q,MDpO,At-locTei1 o6Pil3Lta, np1lteC,QWHX K tlCfla6nIDAneMo 6wC1poMY 3a Ty

)(clll"'D C Hrt-fana. 
B HuCTORWCtil pafioTc BbU1CAeHbj opeMeHHble !J)YHMUlo1.,. ,[lilA Onl1CaH10111 

npe4C(.ClItr! nOnApI13a4~~ M!OmlOB B M.OAynlrtpOBaHH~x Cl PYK1 ypax. tla6
J'lIOAaeMblX 8 P3M : npoc lOi:; cn.,pan~ Inc/, CTLlT .......Ctt<O,;:, npo~onb.tO~ 

cn"'HOBO~ BonHW lenCBI , a TaK*C AnR cny4LlA ¢cpPoMarH~THo~ cnHpa
n'" /~C/. nonY4cHa C8A3b 4aCTOT~ npeueCC~H c MHKpOCKonH~eCKHMIrt 

napaMeTpaMk KuK AHnonbHo~, TaK H ceepxToHKoH COCTa8J'1R~C~ Mar
HHTMoro nonA B Me*Aoy3n",~x peWCTK'" Kp"'CTdnna - HeCTax nOKanH3a
UI1H MI)0..109. fJ PH 3TOM BwBeAeHa npOCTPBHCTBeHH.1A aaBHCHMOCTb CTa
TH4CCKoro nOKanbHoro MatMHTHoro nOnR Ha M~OHe OT KOOPAHHaTbl 
Me_~oy3nHA. 3 Ta aaBIrtC.,HOCTb HOCHT He 'ny4a~Hw~ xapa~Tep, ~ 

CTpcro onpeAcneHHWM 06paaOM Bwpa*aelCH 4 epC3 napaMeTPW MilrHHl
~O~ CTPYKlYpW . 3TO 06cToATenbcT8o H yKa3~oQCT Ha B03MO*HOCTb 

HaGnGAaTb npe4ecc~c ' "11MB M~OHii 8 PilanIrt4H~X A~M Be~eCTDax , 

2. Kat< H30ecTHO. 3a~t"AJ1RRCb 9 He"TaJ1nH~CCKOI-\ KpHC1Dnne , MIOOHbI 
nOKanH3Y~TC~, Kat< npaB~no, e Me*Aoy3n~Rx ero peweTKH XapaKTep 

npOCTpClHCTBeHHoro pacnpeAeneHHR H epetoteliHWX IbJ"lYKTYill.t~H nOKanb

~~X M~rH~TH~~ nonCM B KpMGTanne 8 Ka*AoH KOHKpCTHOM cny~ae 
06ycnOBTlH.BaCT OC06CHHOCT ;.~ KapnmW npeUeCCHio1 H pemll(ca",,,,," Ha

4anbHoi:1 f10nRpH3a",IItYl ~ MIJORor..""+acc1 3TP .... eaA M3rHM"ToynoPR

'::;:"':~t~:= 

~n~,,,,,"' '''u. 
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Ao~eIlHYIO ~il3y P3M. B AanbHeHWC'M nOIlO)tUo1H t ~'O B Y3flaX p eWCTK..,. 

3aAaaaeMWX BCK TOpaM)Il Ii t . l-ia,x0AUTCA CpeAHH~ MartHH HblH MoOMeHT 

<~(R,» ~ 8PB<J(R,) > . 

~ , 
3AeCb g -$aWTOP n.'HAe. j t B-MarlieTOH Sopa H <J(Rt).'-Kt!,aHTOBOMe,xa
H~~ecKoe cpeA~ae onepaTopa nonHoro MOMeHTa B YJne R, " OrpaHH

"'IH8a~C:b TeMnepaTypaMH. ue O'4eHb 61Ut3KHMH K T N' 6YAeM npeHcGpe 
raTb apCMeHHWMH ~nYKTya~HRMH MOMeHTOB" TeM caM~M npcHe6per ae TcR 
BKnaAOM B npo~ecc M~OHHO~ cn~HoBo~ penaKca4HH, KOlOP~~ o6ycnoB
neH TaKora po~a ¢u1YKTyaU\.1AMH, nplo4 'llOM, OAtiaKo. Y',H1TblBaeTcR 

APy r oH HC. T O"IHHK penaKc.a4H Io1 - MOAyn;,ipoBal,u~oe pa c npeAe..neHIo1 e CTaTf.1 
4 CCK",X Ma r Hi'tTHbiX n oneH. 6 AaHHOM cnY4ae ... ,..eItHO 3TOT Io1CT04 HIo1K 

AaeT rnaBH~H BKnaA 0 npo4ecc MOOHHOH penaKca~HH 8 HAean bHOM 

Kp..,CTan n e . ~. 

CTa nl"'leC KOC MartlHTHoe none B(r) Ha MJOOt-tC , nOKa;nH30BaHHOM a 
Mfj:~0~3mUt e 1()'.tKC r I Io1MeCT ~Be COCTaenRtOUl"'lC - Alo1nOllbliYIO 

BC p"{-h H caepXTOIiKYO a(br)(;) / , 10 ". Ka*Ayll 1013 AeKapToBblX KOMno-

HCH T 3loro nO~~ YA06HO npeACTaBHT b B BHAC 

. .~ ~ 

3 (,) ~ ~ 1: D Q(R,-, < I' tl(R r » , /1/
a fl - 'S. z / a" 

n p "I "'I eM 

• • (dip)' - (bl) " 
Da./l(R r -') - DUf! (Rr - r) ' Doll (Rr -r ). 

.ll""nonbHaJ=l COC Taa.n~lOlftaA Te H30pa o~~P) MMeeT c neAYIO~~H B~A : 

_Idlp) ~ • S.f;J -3rn"mp Rr" - r /2/j] Q (R - ,) = ; rn a ~ 
a~ t • ....:s ..,. • 

iR, - 'I ,Il, -r l 
OnpCAeI1 f1R r OTtJl en1M, 4TO cBepx TOH Koe none, Ha aoAIo1Hoe Hd0 (ill. ' Mc)OHe aa o.te s - r -06MeHti o1-¥cnb H~M ..,0110M 0 y,ne li" OnpeAeJlA -
CTCft Ht; ~OIlHWM MOMCHTOM <f(a t ) > I a CpeAHIoo\M c:nHHOBblM M~eHTOM 
WJH~ <S(Rr. ) >. OAHaKo Ha OCHOBC npaolltna eCKTopHoro C1l0 ll:eHHR 

MOMeHT08 6C3 TpYAa MO_HO Ha~TH 
. - <S .; ... 

<SeRf) . , a <J (Rp) • a s -- 
.I(J .1) 

B pe3ynbTaTc nony~v.M 

~ . 
D{hO (R r)-5"A CR,·rl. /3/

af! / a, . a' 
npH'~CM . ~ 

COS[2kf.Rf - r ,2°0 I 
A.,(!Rt -rll- aJ. I~ .lr) , e /~/:&,_;13 

. " ,} 

q~e J. JIt(q 0) - KOHcra.,Pd s- f-06Mc HHoro B3031~~O.QC~CTD\.1At ~"!I{r)'"r 
- r'1l0Tt10CTb 0 -';)net<TpOHOB U MeCTe .nOKan""3fJ~""'" ,"""OHa t k t' -Bem",lIH~d 

2 

~ePM~C8CKOro HHnynbca, 80 -¢a30B~" CAa~r BOflHOBOM ~YHK~~~ 
- 3I1eKTpoHoa npoeOAHMOc.,lo1, pacce",eaK"lt4I1,xC:R fla Mooue " Ham14~c ISo 

B /~I H:).:eT o5ycn00l1Tb ~ 3MeHCH",e JHal\.d CBCPXTOHi(oro n OnA Ha 

MOOHE. ~a8"'CH.M0c.T b CBCiJX10Hk,Oro nonA Ha np",M.Cc.tlOM cnHHC D HCTan 
ne QT C,A9Hra a 6t.aoo anepowc OT""e4eHii 6naH,AHt-II,.IM YI KC:MnGcnnoM tl ,o 
\otTO flB~noCL. o606t:.\cHHcM pe3ynbTaTiJ PKKH " O...CIIKii AnRi cecpXTOHKHX 

non~H Ha MDOHe B CHllbHOHarH~TH~X Be~CCl Bax ~C~CT 6~; b nO~~~Ha 
Hel oCHoBe nOJV(OAA~H)( MOllel\eH, e paMKax KOTOpwx paCC\HHblOa(!TCR 

.en..4""~ I¢. (r)'2 " On' 9.10 . 

3, EiYl\eM pac.CHaTp..-!BaTb cOlioKynHocTb Mar..-rl<11HblX c: tPYKiyp B 


TRltl.enbljl( P3I1. onlo1tuBae,..._blX cnc..q)'lOW,c~ 3aIJH':"',~UCT bC t<o,..,nOHCHT Mar


"..,THorO MOfoIc,na D Y3na,x pe:wcnCH It I.Ja 


~ . (OJ 
. ~ 1 (Ilr ) > - <II~ > coa(Q, . Rr • ¢r ~ ) • 


-~. (0'10..

<p (R,) ,> - <~ ~ s in (Q • R r • ¢ 'I. /5/1 J. J. l 

.• tOJ 
' ~ (R.), ~ <~ "cos(O , R, Ie!, l. z. r II I 

np11~CM ycnoBUM'R. "'ITO BOnliOOble BeKTopbI 6 lSI HanpaBne~nlll Bnonb 
reKCar-OHal1bHOH Oc.~ Kplo1CTanna. T, e . Q, c', B 05utCM cnyl.lae Mar

~ .11 
H~THaA CTPYKTypa npCAc.TaeI1RCT c06~ nocnCAOBaTenbHQCTb ~eppo

HarH~lHWX reKCarOHanbHWjI( nno,~oCTe~ . 

HolHAeM 3ilKOH , onHCWOaIOQt11i7t npOCTpa~'CT8C'lHoe ~3 .....etleH",e ML1rt~HT

HOr 0 nQI'IR / I / np~1 yc.noc"" ... /S/, ( Yfo4,HI<1pOBilHHe no Y3n.1M Pt:WCTJ(~ l 
6YA€:'~ npoDoAHTb cnCA)'~\1M oGoa30k: c:t-tayaIl Ol Bblnom1~1'" CYMl'4~pooa

1-i r'1' flO Y3n~M tiy), np.... HaAllea:a~..,f"\ J-O.-l a>-M nnoCI!CC:TI\. cl 3.JTeM 

npO<'),MMI1PyCM no l--1"A(,KCy j 310 nael 
,_. of (j) • •U)7Da/j(R, - r) ( "tl(Rr) - ~ }DQfJ(Rr r) ( .tl-R/ ) 

, • (j1 .• 

~ ' II rill '1 Dafl(R, - r) 

/6 

r Ae Pltj) .... _ <"f,(RV~".. - KOMnOHeHTa MarH..,Tlloro ~OMCJHa Iti) y3nax 

8 J-O~ 6aSlo1CHO~ ~ nnOCKOCT"". npo("TO~ npoeepKOH Ann rny PCWCTKH 
ne.rKO y6eA'1H:cR. 4tO eC/11oot ; et;. Tb KOOP~l>'IllaTa w;u(Qro-J1H60 ....C.AO

y31'1"'~'" Q 1- R, TO ownonllReTCR : 

l ncolr"niw - fJ - 0 c. f Ill, /7/
f uf! r • 

H3 /1/. I.'Oc.nonb30BnB:!J"Cb 15/-/71. nony4\1M cneAYOl(N) Bblpa)i(CHHP 

AnR tl'O"'~OHe· 1\-{ nOKaJlotlOrO Miln:Ioo1TtIOrO nonn (oi. ,c) : 
(0)


So (.' <"u 1l····"'[,(Qu· , '~.'I 

/8/ 

'TellP[lOa(ZJ- .), 1Doo(RT -~)L 

3 

http:6naH,AHt-II,.IM
http:a8"'CH.M0c.Tb
http:COS[2kf.Rf


• • 
r~e nOCpeACTBOM ZJ H Z o603Ha4eH~ t-KoOPA~HaT~ l - o H n flOCKOCTH 


Alo1 n OJ1bHblX SKnaAOB p ( dIP ) '" O ( diP ) B CTPYKTypftb' e ~KTOPbl - 3TO 
~ ..e)f(,QOY3n~R COOTgeTCTOCHilQ . KpOMe Toro, 
Ben~4HHa aonH080r o 8e~Topa Q ' ~ TaK*e CHMMeTp~R 5 Me*AOY3n~R. a 

<P ol "> = <~ y > ::Ii: < I'..L > • <IJ z. ') !! <p. " > . 	 Ecnlo1 Bemt'-lHHW Q loot < ", .... H HX TCMnepSTYPHble 3a BHCHMOCTH H3 BCCT
HII' '. 1,13 , TO AHngnbHb,.~ aBKJlaA a n OKanbHoe no~e /10/ MO)l(eT 6 b1 Tb 


2O. - Oy - Q" 0 . 0 . ' 	 /9/ 
a n pHH4Hne paCC~"'TaH AnR o60..,x THnoe Me~8Y3nHH. r opa3Ao c no . 

¢(o) ~ <J, iO) , <J, COl cI> (0) <J, (0) = <J, (0) He~ 06C TOHT Acno C Ben"'~"'HaMH F<:n H G~ . nOHHMQ YKa3a HHblX" ,. - 2 " , B~wC napa~CTpOB 	3TM BKnaA~ 3aOHCRT OT p RA a BenH~HH , x apaKTe• " 	 " PH3yo1.&H)( HtlTCttCHBHOCTb caepXTOHKo r o B33HMOACHCTOHR Ha MI)O He 

Ocy~ecTBn~R AanbHe~wHe npco6pa aoaaHHA a~pa*eHHR 18/, nonY4HM , 
 J., , ,,;. (Ii ' ~ , R ' HccneAo&aHHe PRAOB / 11/ AI1A A4>M CI1Y4aA AaeTo
I.4 TO KOMnOHeHTa Da(l:) npeACTaBIo1Ma B BHAe HX CXOAHMOCTb "'1'-1 pMfHy ce ROt paOHOM HeCKOJl bKHM AJ1H H aM MOAY~R

, ~~OHHO~ BonM~ 2"Q - . HH~H CnDOaMH. CYMM Hpo ea HH C B /111a ,~

Da (z) = B<;) co.~Qat + <J,~ ) . / 10/ 	 MOIIHO orpaHH~HT b paA."'YCOM IR, - r 1"-: Ro I n pH 3TOM owHfiKa He 

n peBbiCHT Be nH~HMy (Ro Q Gl f l « J - no'" 3T0l1 n p H441He Bep)(HHe npe Ae m ", 

C,YMMlo1poaaHHR B 11 II $OpManbHo Heor paHH4 e H~ .~A~ ~HAeKC s nOA~cpKHoaeT, Y TO B en~4~Ha 8~) He 3a BHC~T OT KOOP

JlnR If>M c.ny4 aA I Ko r Aa Q a -: 0, BKn aAbI p~h t) H Q ~O • B CIo111Y
A~HuT~ Z Me*AOY3nHA, a nHWb OT copTa /cHMMeTpHHI Me*AOY 3n ~ A. 


oCUHnm" PYlOUlero xa p aKT epa e - f - o6MeHa . KOHe4 HbI H on peACI1R~T CR
AnA Taro, 4To6~ KOHKpeTH3~poBaTb /1 0/, ycnoBHHc~ , 4TO ABe 
IlOKanbHO~ Mar HHT HOH H 3J1eKTpOHHOH CTPYKT YPOH . BKna Abl *e AHnOllbn n OC KOCTH C HHAeKcaMH J . 11 ABflAOT CA 6~~*a~wHMH K MOOMY , j = ~2 

HOro 83aHMOAeHCTB HR, nOMHMO nOKal1bH~X x a paKTepH CTHK, onpeAenA 
- CneAYC~He 3a 6~H*aHwHMH H T. A. n anee BBeAeM CTPYKTypH~e ¢aK
~TCR TaK*e 06~e H H aMarHH~eHHOC T b ~ 06pa 3 ~a ~ rpaHH4HblMH ycnoBHA

TO",", Fa (Oa) ~ 0a(q, )C I1e AYIDUl~M 06p a30M: 
"H - ~PMOH 06paJ4a 9 . 

"(+j) , ~ (-j)'. 4 ~. KBa HTOBOMeXaHH4 eCKOe cpeAHee onepaTo pa cnHH a M~oHaFa (Oa) " 'i co. 1 0 0 , '!:'(2 j - I) ) ~ r Da. (R , - r)+Da.(R, -r )1. / 11/
j 2 1 .j t 	 <S(IL) (r", t», 83aHMoAea:1cTB YIO\lie r O C MarHHTHbiM n one... B TOY K e r. KaK 

lo1aS CC THQ / 12 :' , onHCblsaeTCR Knacc..,4eCKHM ypaBHeHHe M npe Ltecc~~ . 
~('Jl ~ ~ (-J) - PeweHHe 3Tor o ypa BHe HHR aanHweM B BHAeO. (Oa) " ~ sin[ O c

4 
(2) -1 )\ ~ \ 0 ao (R ! - r) - 0 a. (R E - r) J . 

J- l ' I ( ~l ~ . (~)
<8 a (r, t ) > = ~ Ma,B(r, t) < S ,B (0) > /15/

(e) ,
BemNHHbI B H ¢ cneAY~~HM 06p830M B~pa*a~ T cR 4e p e3 F ~ C : 	 (~ia a 	 a a rAe _npIo1HRTO , ~T O Ha4anbHble 3Ha~~HIo1 F1 <5 fJ ( t sOL>-to He 3aBHCRT 
B (001) = < 'F (0 ) q, ' ~ .l.(O ) OT r . Bee AR eAHHH4HblH eeKTOp nCr) BAonb nonFl B(r) '" 4ac To Ty 

a ~(J - a a ' U ~ a 	 / 12/ 
npe~ecc~~ w(~ cn~Ha M~OH a B T04Ke ; cornaCHO 

- ~nFl OKH13APH "4 C:CKoro Me*AoY3J1Io1R l'l nat;) ~ Bue;) / 18 (,) \. w,,(r) 1,, 18(r) \ / 16/ 
D < t" I~ < ~ > JF 2(0 ) .• 0 2 (Q )

Il a aa aa r Ae ), il- - r HPoMarHHTHoe OT H;>w,e HHe MlOOHa. MaTpH~Y M a {3 (r', t)/13 / 
YA06HO npeACTa SI"I Tb 0 B",~e 7. : c 0. (Q 4) O<I, = <J, ( ) ~ Q • - • arctg -:::'-:::,-'!:

a a a 8 F (0 )
a 4 	 Mall(r,!) = nanfl+ (8a/l - na n&co8 "'~t ~ '.,Byn ysin "'~ t . / 17/ T 

- AnR Terpa3APH4ec Ko r o He*Aoy3n~R . 	 B 3Kcnep~CfHTe Ha6noAae T c~ 3aBHC HMOCT b OT 8pe Me HH c p e AHeiO 
c n HHa <8 # ( t) > An$=! aHcaMfinR MIOOHOB , OCTaH091"1B Wl-t XCR 8 pa3JlH"' ~ 3 /2 / "..,TelGleT 
HWX n OA )(OARutl-t )( TOYKa X KpIo1CTa~na . 0603Ha4~8 n ocpeACTOOM w(r) 

F(dlp) (0 ) t f (b, , (O ) nnOT~O~Tb pacn peAeneHH~ TOyeK OCTaHOBOK M~OHOB, nonY~HM
Fa (Oa) a Il u a 

/14/ (" )
<8 (:) ( t) ~ par/-t) <8 Il (0) >. 	 /18/a (0) 0 (dJp)(O ) , a(h') (Q )a a a a u a 

P -1t) ~ f d 3, w(i) M (3(1. ,) . / 19/u {:i' V a 
CneAyeT n OA4epKH), Tb . 4TO AI1 F1 rny peweTK'" C onpe,Qe~e HHblM ~l 

TpaA"'~HOHH O np~BneKa~T npe~n ono*eHHe 0 TOM, 4TO B Me TannIo14~C
nOCTO~HHb&MIIt a. ~ u eLll.e TOJ1bKO ABa napaMetpa Of'1peAefl~IOT BeJ111 4 I1HY 
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KQM KpHC Tanne ~~HW OCTaHa9n~BaQTCR c paBMOH n epOAT HOCTbO 
OAHOM H3 THnOB Me~Aoy3nH~ C ~OOPAMHaTaMH ;<a) . npH 3 TOM 

N n 
s ..,.) 

w(,) l: S (, - r. ) , 1201 
N. n .d 

rAe Ns - 4 '-1CnO MelltAoy s.nHH ~aHHoro cople. 

nerKO 8~AeTb, 4TO AnA paCCMaTpHBaeM~X MarHMTH~~ CTPYKlyp 


Ma Tpl1lla M II 3aBHCIo1T nH"'b or Z,"KOOPAl1HaTbi MCMlAOY3nHA. KpoMe 

Toro, noc:5nbKY B paccMaTpHDaeM~x P3H CTPYKTypa MOAynHpoaaH8 
AOChlT~HO nnaOHO /1:\/, T. e. 

Q r C ........ 2n. /21/

J. ,Il 2 

TO MQJMHO Bo cno nb30 eBT b CA A/U111MOBOflHQ BblM npe A el10M I 101 AnA Pa/3(t) 
nO~Y~~Tb cneAy~ce B~pa~eHHe: 

P n (t) = ~l M (J ( t(·).! ):': .!... rd.M fl(T., I) /22/
Q~ 2L b a II L a: 

rAe L - xapaKTcPH"'~ n.... HeHHbI~ p.13Hep HOHoKp....cTalVla . npH6n"lMielfHe 
/22/ TeM Gonce onpaoAa Ho, ecm~ MarHloHHa:R C'TPYKTyoa Hccopa3Mep' t.J 
(. KPHC;TaJlIlVl4 eCf(O~ 13 • 

5. HaHAcM KOfoInOHCHTW "' aTp~Ubl Pa/3 (1) AnA pa3SU1"tHb/X MarHlo1l'HWX 

CTPYKTyP . Ha6nOQaCM~X 0 P3M . 
IA/. ~A nee , peanH3yeMo~ , HanpHMCp, 8 Dy, Ho, Tb, nplo1

CYTCTBymT nlo1Wb nonepe~Hwe KaMnOHeHT~ MQrH~THOro MQMeHTa 

.ct•• ",,:= , jl ), "> '" < 11J. ') , </~z '~ O , 

npH ~ 3M.eHe H''''101 KOOPAHHarw z. Me*AOYJI'tIotJl BAonb rCKCarOHo1Jlbt-lol!; o,,~, 

d Be KT Op ii HCnblTl.t8aeT nOBopOT 

n, (.) COS(Q," 1> ), n~(z) • bln(O"" • ",'), .,(7) 0 , /23/ 

a '1aCTOTa Wfl l"Ie MeHAe' CR OT TO"IKIo1 K T04Ke Jot 3aB~C""T I't~UJb OT 

COpTil MeIllAoy3J'HM, e 1<0' OPblX n peHMylltecTSetiMQ nOl<a n lo130BilHW MI()OHbI 

/(0101 )2 ~ (0\~1 )" 2~/~Il - :r.YIl \ 

B :lTOM c ny"tae .13 /17/,/19/o<ln "'CleM 

P ro .p (0 lotI .. cos", 1) P ,,(I) CO~ c..'JI t • /25/ 
Kl Y) 2 ' 

B cnY4ae nO/1HKpHCrilnnlo1"le , t' ,V"'U OCpa31.4a ern CnCA)'CT ycoeAMwn 
no paanH4H~M HanpaB"e~Io1R~ oa3HtH~A oce~ KQHCTanna. B pe3yn~Tale 
nOnY\4HH 

P u (I) - P )'Y ( t) Putt) • t i cO.td~1. 76/ 

TaKHM 06pa3OM, KapTHHa npe~eCCH~ GYAeT aHanor ~4Ha TO~t KOTOpaft 

Ha6IilOAae TCR B MHoroAOMe1olH !:aIX !JleppQjo~arHeTl1 Kax.. 

6 

IB/ . AnA enCB, peamt3YCMOM, HanpHMCP , 8 Er \.II Tm, nPHcyr c T 
ByeT m-IWL npOAonbHaFl KOHnm-te tH a MafHIo4THo ro MQfoteHTa 

"IJ 1.";" .. < I' ll > . <11& > <11,'"0 . 

"pH 3TOM none 8 Me*AOY3nHflX HanpaoneHO BAonb re Kca rOHanb HOH 
OCH 

127/D."U y-=O. n,,- i 

H M~HRCTC.R, cor naCHO /10l, CJleAY01lHM o6pa3OM: 

' (II 0 (0)
w l -=y l 0 '.y . / 28/(,'" (z) ~ ' '' , <'09[ 0 ." ,rJ,~ I , jl . ~ 10 

~3 3Toro c n CAYeT 

, =p.. ( t), M.. (z, I) • Myy (z, I ) ~ COS ..~ (") I ,M" (t, t) 

/29/ 

P (t) ~ P (I) - -
1 t.f dz CO'["' IICOS(O " Z rJ,' )j = Jo tw It l. 

XI. Y)' L 0 
T 

1; 

rAe .'0 (Wl t) - ¢)YH K",HfI 6ecceflf~ Hyne8oro nopRAKa. 
,llrIA Cell t» 1 ¢>YHK""Io1 F1 J O(wl t) HMeel aCIIIM.nTOHIKY 

J (td It ) - J_2_ cos(." t - 4" ) . /3 0/ 
o 1Twl t 

- I 

OTCtOAa MO)KHO 3aKJltOl..IHTb. 4TO Ha Hal..laJlbHOM 3Tane. 3a BpeMR t > CIt 1 


CJleAyeT omHAaTb 6~C TPY tO l..IaCTH4HYtO nOTep~ Ha4anbHOH nOnftpH3aUHH 
- 1 '" MII)OHO B '.JRaJlee >te e t » (,) 1 AOJllKHa Ha v JlIOAaTbCfl MeAneHHO cnaAalO 

llIafl t-t . ) npeue CC l<1 R Ha 4aCTOTe W l' 

AnR nonHKpHCTanna n o n y 4 aeM 

- ---- 1 2 /31/p .. ( t) - P yy (t ) = p .. ( t) - 3" + 3 JO ("' I I) . 

I C/ . nnR ec , Ha6n~AaeMoH. KnpHMepy, B Ho ~ Cr ,H3BeCTHO, 

~ TO 

Q M ~ O.<.... :r. > = < ~ y > • < jl J. > . </L z > = < IJ. If > . 

Hanpa s neHHe BeKTopa noKanbHor o HarHHTHo r o nonR npH 3TOM Me~R

eTCA cneAY~HM 06pa 30M: 

n . · DL co'(O," '16'), D, - "."ID (O." ' 16 ' ), n.' n, ' /32/ 

rAe 


n ~ ~ ,'tS(:)2 . (B (;)" Jl (0<;»2 • n" - B(~) J'l. 
a 

(Sr!) )~ . /33/ 

a 

np~ 3TOM '1a CTOTi) lI..I , onpeAcnCHH~lR cor naCHO /1 6/. HP aaDHCtlT 

aT t, : ,.,. 

'-(Bcli)"t 131, 
"'~ "' Yjl" -;; a 

7 
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JlerKo B~AeTb. '-ITO J.1 B ABYX npeAblAY\lt\.1X CnY l.l aRX n pOCTpa HCTSeHHbte 
1-13MeHeH J.1R n OKaJ1bHO r O Man'U1THOrO n OIl R B "enOM B T Q4 HOCTJ.1 n OBTO 

pA~T MarHHTH YO CTpYK Typy KpJ.1 Cr a ll11a . 3 TOT $aKT RBI1 Ae TCR cneA
CTB MeM CMHMeT p HH peWe T K~ ..., pase HCT sa / 7/ . 

M3 / 17/ ~ / 22 / nony4aeM An" ~C: 

1 2 I 1 21P u (t) ~ P yy (t ) ~ 2" ~ I 1 - 2 "~ <'O s ... p t , 
/35/ 

p . (t) n 2 I r 1 - n~ J COS o,,, I • 
1 r ~ ~ 

B cnY4ae nOJ1HKpJ.1C r anna SHOSb nOHXOAHM ~ pe3YJ1bT3Ty 126/ . 

6. B 3a KnDYeHHe OTMeT HM PRA 06cTO~Tel1bcT8, A\.1KT Y~HX uKTy ~ 
a J1 b HOCTb 3 Kc nep Vi Me~ITOO n o J.13MepeH Io1I1O 4 aC TQTb! npe ,-,eC CIo1t-1 Cn!.1Ha 

HIOOHoa e HarH/.HoynoPA,Q04 Ct-IHblX Kp MCTal1J1ax. Be-ne p sblx I 3 TJ.1 .:JI(Cne 

pJ.1MeHT~ .noA06Ho H3MepeH~~ Ha~Toac~oro CAB~ra \.I atToT e npOCTblX 
HeTcl1l1laX, n03BonRIDT npomHb AOnOJ1lH"TeTlbHbI~ c aeT Ha K ap'TJ.1HY 

pa cnpeAeneHIoiA 3n eKTPQfHloi:1 nnOHfOC1}o1 B J1CCneAyeMbix o6pa3uax q -lo . 

BO "'B TOPbl X~ KaK 6blno /10Ka3a..IO Ha npl1l"epe C ~ raAon..,HHeM fl • 

3tlalo1Clo1MOCTb lfiK10Tbi (,' ~ OT T(lMnCpaTYPW nOf1oraeT yTO~HHTb 3Ha

4eH~A n apaMeT p OB , xapaKTepH3Y~HX MarH..,lHwH nopR~OK e 06pa3~e . 

~cnonb 30BaHHC MOOHHoro Mel OAa B HccneAOBaHHH C80~CTB MOAynH

poaaHHblX C T DY K f y P 8 P3H ! CM . ofi30P 13/ 8 HaCTOR~ee epeMR npeA

cTaBH.no 6w Hec.oMHeHHbI~1 l1HTe pec. Ii, liaKo,..eu. B - TpeTbHx : D napa 
4».J3e P3M, a6m -1 3 '" T 111 ' rAe pa,AHYC KOppeJ1RU~H MarHH1HblX MOMeH-

TOB MHor o 60nb we nOCToRHHO~ peweT KH, cneAyeT o~~AaT b te *e 

a enH4 HHbI noKanbHblX MarHHTH~X noneH H3 MCOMe , ~TO H B A¢H"'$aae. 
3TO 0 6 cl o Si T enb c TBO RBnRelCs. KpaHI1e eaMIIH",H AflA ,,",cc.neAopaHHR 

MC)OHHh'''' MeToAoM npoueccoB l(pHTH~ecMoro 38MCAneHHA ·l·:t · . 
B 3t)Kn I>4CHHe ClOTOP Bwp.J>lCaeT 6narOAaPI IOClb B.I1. Ccll}o1BilHoay 

3a n one3HWe 06CY*ACHHR . 
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1~p~.OA O.C.BHfforpoA08~ 

¥u~ha"k~aJ V.Vu . \-8~-B60 

Muon Spi~ Prece"lon In Aar~-(arth ~eta l s with a Hodulat~ Maqnelic 
Structure 

The poulbillty 'o r the obser './a tlon of 1IIIIIOn 'lpin precession in ".rjou~ 
nlaqnctic phJselo of rdre~l!'al'lh ....etal.! of thl!: heavy qroup is invc5tiqateo the ... 
oreti,~llv The precession of the o uon ~pin stopped in inter~titiJI ~Ite of 
a crystal 1.1llic.e i. des-c.rlbr,l by t.he solution of t he: lassi eal equation. 
The local ~aQne t ic fie,d yector In inte~ritiQf sites ton5i~ts of dipole d~d 
hVpt"rfine COn'lponent~ .nJ fo rms the axis fOr ~n sp H' preccuion . Functions 
fot [i~e dependance of muon polarization for cases of the lonq itudtn.' loin 
wave as ~II as sJ~ple d"~ f~rrom.qn~t' c ~plr.' ~trUCtures .re obtaln~ on 
th~ btlsis of OIveraqlnq the solution of prf!cl!"5sion eQu~lion over ",.r/ous \" .. 
t e.rstitiill iicos In the crystd l 100ttic~. rhe: 'on"~'tion o f the prl!cl!'ssion 
rrl!'ClUI.'IICy unocr obsl!:rv.ltlon wolt h micrOfrcopic par~ter5 or th~ «aQQnetJc 
~ub'tnces i~ ob[ained. 

the invC'tl iqat 10n h~'i been perfoC'P'.~d at the l.borator-y of Nuclear 

PrablErTls~ JINR. 
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