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PadoTa BblnomreHa B YlHCTMTyTe Pa,n;1rncp113nKM M 3Jie1«rpo­

mum AKa,n;eMJrn HayK ApN!B:HCKoH CCP . 

HaY'ffih!e pyi:wBo,JU1TeJIM: 

Clql:m.~aJI:OHhle OIIIIOHBHTbl: 

De.n:y.nee rrpe.nrrpHJITI1e 

aKa,n;ewm AH ApMJIHcKoi1 CCP, 

,Il;OKTOp cp1rnmw- MaTeMa Tlt1'!8CK'l'IX 

Hayi:< r .M.ra pHdHH, 

CTapurnii HaY'!Hb!M COTpy.n:mm, 

Ka.H.n;'l'l.n:aT cp1rnmw-MaTeMaT11'!ec­

rui:x HaYI< O. C.MepreJIHH. 

CTaprnHfi HaY'ffib!M COTpy.n;HHK, 

.TI:OKTOP cpH3HKO-MaT eMaTH'!8CKHX 

Hayi:t r .B.BocKpec encrui:tt, 

.n:oueHT. Ka.H.n;M,Il;aT cpM3llKO-MaTe­

MaTM'l8CKHX HaYI< H.A.I{opxMa 3HH. 

iill13HtiecKHi1 l1HCTHTYT VIM . IT.H.Jie­

de.n;eBa AH CCCP . 

3all!HTa .D:HCCepTau1rn COCTOHTC.fI .. n_.. eA-<'!Vf'!O..- 1973 r. 
Ha 3ace.n;rumH Y'leHoro C0BeTa Epena ncKoro iilM3H'IBCKor o 

YlHCTHTyTa, B ~oMe y'leHblX ~P~~ • 

ABTope!IJepaT pa30CJiaH " 2 ~ " te-e rQ../\.l, 1973 r . 

Banm OT3h!Bhl IIpOCbda HarrpaBJIH'l'o no wecy: EpeBa.H-36. 

yn. MapKapHHa, 2, EpenaHCKVlt1: <liH3H11ec1rni1 YlHCTHTYT. 

c ~MccepTa~MeY. MOEHO 03HaROMHTbCH B dH6JIJ1 0TBKe MHCTMTyTa. 

Y'leHhli1 ceKpeTap:o CoBeTa 

Ep<I>H ' KaH.n;!1,na•r cp:V.3I1KO­
MaTeMa'l'l•l'l8CIDlX Ha yK I D.A.maxda3HH/ 

3 a llOCJie,nHHe ro,Il;hl pe3KO B03pOC od~eM TeopeTH'IBCKHX HC­

CJI€,Il;OBaHHH B o6JraCTH 3JI8KTpOMarHl!THOro H3JIY'l€HIDI ,Il;BIDKY1JlHXC.fI 

HCTO'IHHKOB H IDC B3aHMO,D:8HCTBIDl co cpe.n;ofi. IlpH .n;BIDKBHHH liCTO'I­

HliKa, o6Jra;i:ruomero codCTBBHHOM 'IaCTOTOM, B O.n;HOpo,n;HOM ,Il;H3JI8K­

Tpli'18CKOH .n;HCIIepr11py10mei1 cpe.n;e, HMeeT MBCTO, KaK H3B8CTHO , 

pacmeIIJieHMe H3JIY'!a8MOH '!a CTOTbl Ha HBCKOJI:OKO KOMITOHBHT - TaK 

Ha3hlBaeMb!H CJIOJKHhlH 3qqJeKT noUIIJiepa, Bll8pBhl8 paCCMOTp8HHHH H.M . 

~paHKOM I. C .n:pyrOH CTOpOHh!, BCJIH paCCMaTpliBaTb B Ka'!8 CTB8 

liCTO'IHHKa rrepe.n:aioUJYIO aHTeHHY, HaxO.n;RUJYIOC.fI B BaKYyMe, TO ee 

,Il;BillKBHHe, ITOMHMO ,D:OITIIJlBPOBCKoro C,Il;BHra 'l3CTOThl, rrpliBO,Il;liT K 

"cHocy" .n;HarpaMMbl HarrpaBJieHHOCTH, KOTopb!H MOJKeT OKa3aTnC.fI 

BBCbMa cymeCTBBHHhlM rrp11 peJIRTHBMCTCKIDC CKOpOCT.fIX 2 • 

AHaJIOrH'!HhlB RBJIBHIDI HM810T MBCTO TaKJKe npli H3Jiy-qeHHH 

aHTBHHhl B .n;BIDKymei1cR cpe.n;e. ITo.n;odHaR 3a,n;a-qa .nJIR noKoRmelicR 

aHTBHHhl paccMaTp.lrna713Cb JIM H Ilana30M 3 • 
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11HTepec J{ 38,Il;a'IaM V.3Jiy'IeH:rm .JJ;BY!i:tylllIDCCf! V.C'l'O'IHMROB B 

np11cyTCTB.l1l1 ,I(l13JieKTPJ.l'J"eCRl1 Heo.ruwpO,I(HblX cpe.n ,D;l1RTyeTC.fl, O,I(HaM, 

npeJK,Ue Bcero, Heooxo.n.viMocT:hIO co3.nru1mr MOU\Hh!X reHepaTopoB aJieR­

TpoMarHl1THUX ROJieOaHMH l1 110MCRaMl1 HOBhlX MeTo.noB .neTeRT.l1pOB8HIIB 

'!aCT.l1I.J. BhlCOI\l1X attepr.1111:. 0,D;Hl1M .!13 B03MOJKHblX CITOCOOOB reIIeparm:11 

RBJIReTCR I13JIJ'leHMe 38pIDKeHHhlX 'IaCT::u B OH,IlyJIRTOpax, I1CCJie.no­

BaHHOe BrrepBUe B.ll.fRH30yprOM 4 • 

C .npyroi1 CTopoHL., tte.n;a.BHo H .A .l{opxMa3.flHOM 
5 

OblJio rrpe.n­

JIOJKeHo I1CIIOJI:b30BaT:b I13JIJ'leH11e 3JieRTpOI!OB c 3Heprl1.flMH B HeC­

ROJI:bIW r:rn l1 Bhlwe B OH,IlyJI.flTOpax' ,D;JI.fl rettepau:irn CMJI:bHO cfloRy­

CMpOBaHHoro JKeCTROro .l13JIYtieHJIB. 

B yRa3aHHblX pa6oTax .l13JIYtiett11e B oH.n;y.'lRTopax paccMaTpH­

BaJIOC:b B BaI<YYMe. 0H.n;yJI.flTOp' 3aIIOJIHeHHhlii cpe.noi1' MO!KeT np.11 

onpe.n;eJieHHh!X yc;ronrunc .naT:b 60Jiblll.l1M aHepreT11tiecirni1 Bwco.n on­

TMtiecRIDC RBaHTOB, tieM Baicy"yMHhlii OH,IlyJIRTOp. McCJie,Il.OBaHillO Ta­

Koro OH,IlyJIRTopa rrocrunneHa paooTa B.ll.f.MH36ypra 6 • 

,llBIDKemrn aapruF.eHHOi! 'l:aCTI1I.J.hl B OH,IlyJI.flTopax no c:irnyco11-

,n;a;ri:,H0My 3aROHy ocyuieC'l'BJIReTC.fl, RaR .l13BeCTHO, c ITOMOUU>IO c·ra­

TH'IeCRIDC BH8lllHHX ITOJieii. EC.'II1 np11 3TOM I13JIY'I8HHe paccMaTpMBa­

eTCR He B BaI<YJMe' a B R8ROM-Jm6o cpe.n.e, TO HeOOXO.n;HMO Y'I:l1-

Th!BaT:b H3MeHeHV:.e CBOMCTB cpe.nhl' Bhl3Brumoe BHeWHl1M IlOJieM. 3TO 

H3MeHeHI1e MOJKeT CR83UTbCR, 1-IarrpVilllep, B HaJI:lf'IViM rMpOTpomrn BO 

BHeitHeM ITOCTO.flHHOM MarHHTHOM ITOJie, M T • .n. 

HacTO.fli11aR pacloTa rrocBRU1eHa MCCJie.nonai111IO aJieRTpoMarHMT­

Horo l13JIJ'leHMR,reHepMpyeMoro OCI.J.MJIJI.flTOpar.m, rrpM HaJIM'll1I1 3JieR­

TpO.n;MHfu'v!I1'IeCRIDC HeO,I(HOpO.n;HOCTefi. Jl;1ccepTaIU1R COCTOMT !13 EBe-

' 
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.nemm, Tpex rJiaB, saR..TIIO'!emm J.1 .nnyx r.pHJIO)!{eH11i1. 

B rrepBOH rJiaBe ,n:MccepTaI.J.l1l1 MeTO.JJ:OM Teopm; B03MYU\eHJ.'!H 

paccMaTp1rnaeTCR aa,n;atJ"a o ,n.wppaRI.J.HOHHOM al}x.!>eRTe )lormJiepa rrp11 

rrpoJieTe HCT0'1HI1I<a H8,II; nepV:.O.JJ,W·IeCI<M HeO.n;HOP0.11.HhIM .JJ:l13JieRTpHROM. 

B Ra'!eCTBe :t.WTO'IHI1Ra paccMaTpMBaeTCR 3apmi:, ,Il.BIDicy1IlMif.Cf:i 

110 38ROHY 

r{tJ = ift + ~JL-t (1) 

r.ne Jl. = .JL' J1-p2.: ( f:[) - 'IaCTOTa OCUJ.IJLJIRWiti D CY.CTeMe 

HaOJiiO,Il.aTeJIR ( ~/ - 'IaCTOTa B CYiCTeMe ITOROR l1CTO'!Hl1Ka) ; a 

TaRJKe ,D;l1ITOJIL' COCTDBJieJIHUii l13 l(Byx pa3HOI1MeHHb:X ROJie6JIIOUlMXCR 

B npOT>!Bajlaae saproi:oB. 'iaCTOTa BOJIHhl' 11cnymeHHOii I1CTO'IHl1ROM 

ITO.II. yr JI OM (} Y. HanparureHMIO .JJ:Bl1JK8HIDI' B ,IJ.l13JieRTpI1'!8CKOti cpe­

.ne c ITOI<aaa·reJieM npeJIOMJl8HI1R n ( (.)) ' onpe,n:eJIReTCR c IIOMOUU>IO 

qiopMyJihl 

~Q.. s 
(,J: --

f...,{w)ux.19'-i (2) 

r.n:e HH.IJ;eKC ,s npI1HI1MaeT Bee ueJihle 3Ha'IeHVJf .wIR aapR.na, .Il;Bl1-

JKYU1eroc.fl no aaKOHy (1), 11 He'leTHhle - ,JJ,71.fl ocuHJIJI11pyIOmero .n11no-

JIR. 

iipHM8H8Hl1e TeopHM B03MytlleHI1H OCHOBaHO Ha rrpe.nnoJIOJKeHI1M 

0 TOM, 'ITO .Il;M3~8RTp.I1~8CKYIO rrpOHMI.J.aeMOCT:b Heo.nHopo.nHoU cpe~hl 

MOJl\'.HO rrpe.ncTaB.I1T:b B BM.IJ;e CYMMhl 

c(x .. ,'if,r) = Eo +- c, (:x., ,'f, ,._), (3) 

r.n.e t 0 - H8KOTopoe cpe,n;Hee 3Ha'I8H.I18 .Il;ld3Jl8KTPYitieCKOtl npOH.I1-

uaeMOC'1'.I1' c, {x,;;, e) - nepeM8HHaR 'laCTL' np:t1'I8M BblfiOJIHReTCf! 



- 6-

Hepa.BeHCTBO 

8 ' <.<Eo (4) 

CoOTBeTCTBeHHO, rrOJie l13Jiy<reHIDI B Ta.KO~ cpe.n:e MOJKHO 

rrpe.n:cTaBHTb B B~e 

£/ <.<.£.-
" , - - -E =£ ~E " p , 

(5) 

r .n:e £ I - Ma.JIM .n:o6a.BKa K IIOJIIO '£: B O.n;HOpO.n;HOH cpe.n:e c .IU'l-

aJieKTpWieCKOZ rrpommaeMOCTbIO C o ' Bl:l3BaHHM OTKJIOHem1eM e, 

.n:11aJieKTp11'!ecKoii rrpommaeMOCTH e. ( :x. , ';f ,-1') oT cpe.n;Hero aHa'!e­

HIDI Eo • IlpeHe6perM '!JleHaMH BTOporo IIOIJMKa Ma.JIOCTH, MOJKHO 

3aITl1C8Tb 
__.... -:""""'> _.,. / 

1J = i>o + Z> , 
_ ., 
7:>., 

-
Eo Eo' 

~ ~ __....,. / b / =- E.. , £
0 

+- £ 0 £ • 
(6) 

YpaBHeHIDI MaKcBeJIJla rrp11B~T K CJie.IJ;yIOOte~ c11cTeMe 

_,,bf~) tz wl-)E-, _ c..)2 , .._.. ,, 

V \V i' - ( V +- Ci e. J' - c '- & 4-1 ( ?) 

,IJ,1IR H8XOlli,ll;eHIDI '!8CTOTHOH ~ypbe-KOMIIOHeHTl:l IIOJIR B03My111eHIDl 
-, £ r , r.n:e Y - rropAAOK rrpH6JIIDKeHIDl. 

B Ka'!eCTBe HYJieBoro rrp116JI.HJKeHWi B rrpa.ByIO '!aCTI:. ypaBHeHHR 

(?) IIO.I(CTaBJIReM "HeB03MyllleHHl:le" IIOJIR HCTO'lHHKa IIpH HMH'lHH 

cpe.nH co cpe.JUie~ .IU'l3JieKTpl1'!eCKOH rrpommaeMOCTbil l:o • ITpllI aTOM 

rrepeME:HHyIO '!aCTI:. .IU'l3JieKTplllqecKoH npommaeMOCTH pa3JiaraeM B 

PAA no BeKTOpaM o6paTHOtt pemeTKH: 
~-

£,(x,:t, -r) = L ci::c ei'l:r ~ 
'5'-$: 0 
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v::: 7i e-" 6 + e T + E,. - , (8) 
",:;:? 2 {/' n ~ m , P) 

->< ti "~ g~ 

r;~e n- rn. YI p np:nrnrv:aior nee ueJrne aHa'!eH11R 

or - 00 \ 0 - 00 }! MCHRIOT 3HdK rrp11 3aMeHe c;J .... - w 

(<lTO CJie.n.yeT 113 e(-o):t!(<.>)). 

B rrepBoM rraparpa<I'e pacCMOTpeHO 

l13JiyqeHHe .n:B.mKymcroc!l OCI.U1JIJIBTopa B 6earpam:1,rnoti rrep110-

l\H'!ec1rn Heo.n;Ho1.•o.n:Hoi-i cpe.n:e. 13 rrepBoli qacT.11 rraparpat!Ja 

HaxO;zutTCR TIOJI!l OCUl1JIJI!1TOpa B 6earpaHH'!HOH 0.I(HOpO,nHOH 

.LU-IaJieKTp:Ut;ecKo}'. cpe.n:e ' KOTOpb!e 3aTeM It!Cl10JII:>3YI0TCJ1 B Ka­

qecTBe HyJieBoro rrp116JIIDKeHit1J1 rrp11 HaxoJK,IJ;eHHH rroJieM B rre­

pY!O.IU'lttec1rn Heo.n:IIopo.JUioY,: cpe.n:e Bo BTopotl tIBCTH naparpaq;a. 

i3 nepBOM np116.,1t:JKeH1rn TeopHH B03My111eHHil. B 6esrparrwrnoU 

rrep110.I(Itl'IecKl1 Heo.JUiop0;u10}1 cpe.n:e reHep11pyeTcR l13Jlyqerr11e 

.n:Byx TitlITOB : pacceJIH110e Ha HeO.JUIOPO.nHOCTHX cpe.n;u 113Jlyqe­

mrn OCllllYw1RTOpa B O,nHOpO.n;HOV. cpe.n:e c npmrnuacMOCTbIO 

c0 , I1 l13JiyqeH11e, BH3BaHHoe Heo.nttopo.imocT.FIM11 cpe.n:H. 

.ll.JIJI o6eruc 'l'IDIOB I13JiyqeHHR paccMoTpeHo yrJioBoe pacnpe.ne­

JieHne u npeoc5paaomurne '-iaCTOTl:l . Ms rroCJie.nttero, B <JacT­

Hoc 1·11 ' CJie.n:yeT, '!TO ,IJ,1IR H3JIY'!€HIDI, Bl:l3BaHHoro H€0.n;HOpo.n:­

HOCTRMH cpe,IU:I , TIOKa3aTeJieM IlpeJIOM..'Iemm RBJIHeTc.rr BeJiwrn­

Ha Ro ; B TO BpeM!'I mra '!8CTOTa pacceRHHOro Ha HeO,nHO­

PO.lUIOCTJIX cpe,nH H3Jiyq€HIDl npeo6pasyeTCH no tPoPMyJie TR­

rra (2) c rroKasaTeJieM rrpeJioMl!eHIDI 

n ,, ( '-') ~ j,0 + ;,.ye•+ 2 ( ";} ic,. fj 'J,,'"f g , ( 9) 
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r·.n:e CJ~~ WrJ/.S.J fsa"' Vf'~~o- qa/cJ~ (IO) 

B poJI!il tiac•roTb! 11cTO'IHHKa MR o6e:ax mmoB J.13JIY'!emm BL!C­

TynaeT CJ'MMB BhlClIJIDC rapMDHilK OCI.U1.JIJl.fIIl,lilfl JiJ 'IBCTOTH npoJieTa 

lilCTO'IHlilKOM neplilo.n;a Heo,rurnpo.n:ttocTeli cpe.n;bl, TO ecTb B npeodpa-

3oBaHlillil 'I8CT0Thl He Y1!8CTBYIOT neo.n;HOpO.n;HOC'l'Jil cpe.n;Li n HanpaB­

JieHJiJRX, nepneH,ImeyJI.fIPHblX cKopoCTlil paBHOMepHoro nepeMeu1emm 

IlCTO'IHJiJKa . 

B T o p o li n a p a r p a cp nepno~ rJiaBH nocBRmeH 

co6cTBeHHO .ll:lilTpaKil,JiJOHHOMY aifxl']eKTY AOTITIJiepa. B nepBoli 'I8CTlil 

aToro naparpawa no.n:po6Ho paccMaTplilBaeTCfl IWHKpeTHb!!i C.."IY'!ffii 

.ll:Blil~eHlilfl 3apR.n:a no 3aKOHY (I), nplil ero npOJieTe napaJIJieJibHO 

TIJIOCKOll rpaHJiJIJ,e pa3.n;eJia )~Byx o.n:Hopo.n;HblX .ll:lilSJieK·rp11'Ieclllix cpe.n:·. 

H~eHHb!e B STOH 'IaCTH noJI.fI lilCTIOJib3YIOTC.fI .n:a.J.Iee B r<a'IeCTBe Hy­

JieBoro np11dJIH.O\eH!il.fI npM perneH!illil MeTo.n;oM Teopm-1 B03M"fUteH11ii 3a­

.ll:9.'Ilil npOJieTa OCIJ,Y.iJl.71.fITOpa Ha.JJ; TpeXMepHb!M nepJiJO.~H'IeCIOI HeO.n;HO­

pO.n;Hl:!JV'l .ll:Jil3JieKTpUKOM, napaJIJieJibHO rpamfIJ,e pa3.n;e.'Ia c BBeyyMOM 

JiJJlH 0.ll:HOPO.n:HOH .Jl:lil3JI8KTp1'l'IeCKOir cpe.n:oii. 

IToJie lil3JIY'!eHlilfl B Heom1opo.n:How cpe~e, Kar< M B CJIY'!ae 

6esrp8HU'IHOii neplilO.ll:H'IeCKOM CTPYKTypb!, COCT01'JT H3 ,n:Byx 'I8CTeH -

l13JIY'!eHIUi OCIJ,YWIJI.fITOpa B 0.ll:HOPO.ll:HO.i1 cpe,I\e, npeJioMJieHHoro B He-

0.n:HOPO.n:HYJO 11 pacce.fIHHOro Ha Heo.n:Hopo.n:HOCT.fIX, - JiJ lil3JIY'!eHJil.fI, 

Bb!3BaHHOro HeO.n;HOpO.n;HOCT.fIMll cpe.n;bl, 3TO lil3JIY'!eHJile IIO.fIBJI.fleTC.fI 

BCJie.n;cTBHe .ll:lilqJpaKil,lilliJ IlOJl.fI HCTO'IHlilKa Ha 3JieKTpO.Jl:lilHaMJil'IeCKHX 

HeO.n:HOPO.ll:HOCT.fIX cpe.n;bl JiJ TpaHCqJOpMaIJ,JiJ!il 3TOro TIOJlfl B CB060,!l;HOe. 

Ilpeo6pa30B8Hlile 'I8CTOTb! 3TlilX .n:nyx TlilTIOB lil3JIY'!eHJil.fI JiJMeeT TaI\OH 
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JKe B>l)J, ttTO M B 6e3rpaHJil'IHOll nepllO.JJ;Jil'IeCKOi! cpe.n:e. 

Vi3JIJ' Y.tllll!Oe B O.JJ;HOpo.n:Hyro cpe.n:y IIOJie HMeeT crreil,liliiJH':leCIOIH 

MR .ll:JilrppaKIJ,HOHHOrO lil3JIY'!emm 'IBCTOTHL!M crreKTp, yrJIOBM 38BHCJil­

MOCTbKOTOporo onpe.n:eJI.fle'rC.fI RBI\ 

2'1/"mll 
.!LS+ --

CJ= {;,,... 
)~ IF; CD> f} - j_ 

/ 

ls, m ~ 0, ±1, '!:2. ··J 
/

3 = r (II) 
c .J 

rJT.e -/} - yrOJI MeJK.JJY cKopocT:&!O zr: M HanpaBJieHMeM pacnpocTpa-

HeHn.fI BOJIHb!, .JE;' - IlOK83aTeJib npeJIOMJieHH.fI 0.ll:HOpO,n:HOM cpe.n;b!. 

113 (II) Blil.ll:HO, "lTO B Ka'l:eCTBe "a<f4JeKTJiJDHOH 11 i:i:ac·ro'l'hl J.fCTO'IHJil­

Ka B .ll:JilcppaKIJ,lilOHHOM aqxpeKTe ~OrrIIJiepa Bb!CTynaeT CYJ'llM8 rapMOHMK 

OCI.U1.JIJl.fIIJ,JiJH 38Pfl.ll:8 JiJ ':lBCTOThl npoJieTa HCTO':lH!ilKOM HeO.n:HOPO.ll:HOC­

TeH cpe.n:b! B.D:OJI:& HarrpaBJieHJ.f.fl ero panHoMepHoro nepeMemeHlil.fI. 3TOT 

pe3yJI:&T8T TIOJIY'!ae'l'C.fl TaKJKe JiJ B TO'l:!IOH Teoplillil .ll:JilqipaKil,JiJOHHOro 

1'l3JIY'!eHAA, p83BHBaeMOH, Ka.R npaBY..JIO, ,n.Jl.fl Jil.ll:eaJTbHO npOBO.ll:.filUJ'.!X 

.n:11cpp8Kll,HOHH!:lX perueTOK (CM. odsopu r.M.IOJIOTOECKoro !1 r.B.Boc ­

KpeCeHcKoro '?), 

B npeodpasoBaHlilM 'IBCTOTL! tII) Y1!8CTByroT Jililllli Heo.n:ttopo.n:­

HOCTH B,I\OJib CKOpOCTJil JiJCT(• qHJiJKa. HeO.n:HOPO.Jl:HOCTJil cpe.Jl:b! B rrone­

pe'l:Hb!X .ll:BIDKeHlillO JiJCTO'IHJiJKa HarrpaBJieHJil.fIX npHBOMT JIJil.l!lli K JiJCY..a­

JKeHJiJRM aMil.lililTY.ll: ITOJieli. 

0TMeTJiJM, '!TO Kor.n:a cpe.n:Hee sHa'Iemm .n;lilaJieKTPlil':lec,;ofi npo­

HJiJIJ,aeMocTM HeO.n:HOPO.ll:HOH cpe.n:u OTp>maTeJibHO, B IIOCJle.n;HeH reHe­

plilpyroTC.fI Bb!Cllllie rapMOHMKH IIOBepXHOCTHhlX BOJIH, pacrrpoCTPaH.fI!(}­

mMeC.fI rro.n: yrJI8Mlil fl;;m K CKOpOCTM OCIJ,JiJJlJIRTOpa, p8BHb!M11 
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;'..Jrn 3Tl1X BOJIH pOJib rIOI\83aTeJIR rrpeJIOM.JieHJm :i;irpaeT BeJI11'lH­

:X.."' JtZl'AE./-1
1

, 

,llaJiee MeTO)\OM Teopm; B03M"JllleHJ1M paccMaTpHBaeTCR rrpoJieT 

OC!U'lJl.JI.fITOpa Ha.IL orpaHM'lCHHOil ,IU!{j)paKU1101ll!OM pe!lleTIWii • .dLlC5Hpa­

e·rcn I\OHKpeTHM MO,IJ;eJI:o pewe'l'Im - CTOITKa M3 .J( ,ll;J13JieKTpH'leC­

Kl1X ITJiaCTMH c llpOHHl,\aeMOCT:OIO c TOJIUUIHU 6 ' pa3,IJ;eJieHHh!X 

B8.eyyMOrt. 11 H8XOMl!lMXC.fI Ha 0,l.J;HH8KOBOM paCCTOHHHH e -b .n:pyr OT 

,ll;pyra ( l - nepvro.n: C'J.'PYKTYPhl) • CTOITKa 3aHMMaeT OClJiaCT:O rrpo-

cTpaHcTBa l:x:. / ~ L , 2 > 0 , a OCUIDIJIRTop rrpo.wTaeT Ha,n cTorr­

rmj,; Ha paCCTORHH.l'l' cl o·r Hee' ,ll.Bl'lI'MCb rrepneH,n;HKyJIRPHO ITJIOC­

KOCTIBvl ITJiaCTMH. HaM.ueHHhli1 '!8C'£0THhli1 crreKTp .nmppaKUl10HHOro l13-

J1Y'JeirnR conrra.naeT c M3BeCTHhlM. B 38B:k:!CH!t.OCTA OT OTHOUJeHIDJ: TOJI­

lllMH !J.JlaCTMH K paCCTORHliRM Me:!UJY HMMI'l, l'.HTeHCl'IDHOCTb ,ll;l1ffip8KUJiIOH-

HOI'O MsJiyqemm B03pacTaeT, Kor.n:a L-=,.. (, , T.e. Kor.n:a ITJiaCTM-

Hhl pacnOJIOJKeHb! c nepMO,JJ;OM, ueJI!lM KpaTHillll MX TOJI~Urne. IIepBM 

rapMOHMI\8 MaKCIJ:MaJI:OHa, eCJIM ITJI8CT!1Hb! OT,IJ;eJieHbl rrpoMeJKyTIWM, 

paBHUM MX TOJ!ll{l-IHe • 

y CJIOBHe npliIMeHMMOCTM Teop1rn B03MymeHMH riplrno,nl'!T K C.Jie;rry­

IOtUeMY orpaHM'lemiRJ Ha T0..1U01WJ CTOITKM 2 l 

l(c.-1) ·(lib)'(.) 1i Sz.11 r ..... 1, (A = .2 ... c.) 
41 ( 13) 

)..,l:•iipaKUIWHHOe H3JIJ'lem1e' K8J{ l13DeCTHO' RBJIR6TCR pesyJib­

TaTOM HaJIJ1q}!JI 3JieKTpO,ll;MH8MU'leCKMX HeO,IJ;HOIJO.Il.HOCTeti B.Il.OJ!b rryTH 

' 

-11. 

HCTO'll-:Ima. fip~: .nmr::;emm J:CTO'llll1Ka OI\OJIO nepl'.O,IJ;~;qeCK!X CTpyK­

TYP rro.i:re era ncnuTbrnaeT .n:w11paKW'iIO na P.eO,l\Hopo.ILHOCTRX l<l 'l'paHc- • 

1)1op11;:11pyeTC.fI B CB060,IJ;HOe ITOJie Jll3JiyqeHIDI. 

.LJ.pyrv.M' ,ll;8DHO V.3'!3eCTHhlrf.' rrp11Meport. li3Jiy'leH11.fI 38pR.ReHHOH 

'!3CTlfi.U>I rrpl1 HaJIVl'UIY. JJ"'ieKTpO.Il,V1HaMli'l8CKVIX HeO,I(HOpO,ll;HOCTet'. JIJ:Ul.fI­

eTOR rrepexo.n:Hoe rrnJiyqeHMe, D03Irn:Karomee rrpn nepeoe'4er-rnV: pa:GH0-

Mep110 .nm~yll.U'.MC.fi 33pR,ll;Oi,; rpaHJH.\hl pas.r::e.'Ia .Il.Byx ,IiJ13JICKTDJ1t{eC1rnx 

cpe.n:. CymecTEOBaHHe :JToro mma 113Jiyqemm dn.r.o TeopeT1;qecE11 

npe.n;cKa3aHo f;rns6ypror: 11 '=paHKOM 
8 • 

Tpe rliiti n a p a r p a qi . ·11ccepTauu:'. ITOCBRi!jeH 

M3JioJKerrn10 pe;uemur sa,;1a'lv. o rrepe::-.:o.n:!loM H3Jiy<-iemrn sap;:r...na, .n:n11-

lf.-ytllerocR ITO c1rnycc~me. CymecTiieHHl:lM MOMeHTOM 3.IT,CC:O Ol\a3bIB8CT­

CR TOT cpaKT, 'l':'O E MHTeHCMDHOCTM rrepexo.n:uoro .HMyqellHR Ha qac­

TOTe w rrp11cyTCTByeT 'lJleH, rrporropw-roHaJibHIDi ( .ILS/w ) 4 (.n. 

'laCTOTa KOJieClaHM}r sapRJJ:a)' 'ITO MOJ:teT m:a3aT:&CR cyuiecTBeHH!lM 

B pa,ll;MO,ll;MaJJa30He. 

Il nepnoii: rJiaBe I'! B TpeTbeM naparpacpe ( .fIBJ1momeMCJI nepBblM 

rraparpai]:oM BTopoi: rJiaBh!) Mb: He ITHTepeccna,1v.ich, KaKnM crroco6ow. 

ocymecTBJIReTCR 38,ll;8HEOe .li:BIDKeHMe 38p.R"...na ITO C.HHYCOM,ll;aJI:OH,OMY 

38KOHy. B OH.rr.y~nTopax, HarrpMMep, sapR,ll; ).\BHJKeTCR B CT8TKqec­

F..MX BHeWHMX HOJIRX. Ee.JIM rrpY! 3TOM M3JiyqeHMe paccMaTpMBae TCR 

He B Ba.KyYMe, a B KaKOil-JIM60 cpe.n:e , TO HeoC5XO,IJ;J1MO J"'!MThlB8Tb 

M3MeHeHMe CBOiiCTB cpe.n:11, Bb!3BaHHOe BHelIIHMM IIOJieM. B O.n;Hopo.n:­

HOM MarHWl'HOM IIOJie' narrpm11ep, sapJI.IJ. ,l.J;BIDKeTCR no BlIB'l'OBOM JIM­

mrn' a .ILM3Jie!<:TT)M'leCK8R npom1uaeMOCTb M30TpOITHOH B CTCYTCTBMe 

MarHl'ITHOro ITOJIR cpe.n:u CTaHOBMTCR TeH30pOM 
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~ e T B e p T hi il ITaparpag) .n11ccepTalU!lil nocBJI-

meH lil3JIY'·emm 3ap.ff,IJ;a B MarHHTHOM no,;re nplil HaJilil'ilillil MOCKOH rpa­

HHUhl pa3.n;eJia c rMpoTponHhlM .n;MaJieI<TpmwM. MarHHTHoe nOJie npe.n­

noJiaraeTCR HarrpaBJieHHh!M HopMaJibHO K rpaHm\e pa3.n;eJia. PaccMaT­

pHBaIDTCR OT,ll;eJibHO .n;Ba '!aCTHh!X Myqarr: Kor.n;a Ha'iaJibHM CKOpOCTb 

3apR.n;a napaJIJieJibHa HarrpaMeHHIO BHeruHero MarHI1THoro rroJIR, - l1 

Kor.na OHa COCTaBJIReT HeKOTOpIDi OC'Iphlti yroJI c 3THM HanpaBJielrn­

eM. B rrepBoM Myqae 3ap.fUJ;, .n;nHrMCb paBHOMepEo npRMMl1Hei1Ho, 

nepeceKaeT no HOpMan:11 n.r-ocKyro rpamruy r11poTponHoro .n;HaJieKTpn­

Ka. Bo nTopoM Myqae 3apM rrepeceKaeT rpauv.ey pa3,neJia, .I\Blilra­

RCb no P'ilHTOBOH JIHHHl1. PaCCMOTpemno 3Tl1X .n;Byx Myqaen npe.n;­

nOMaHO H3JIOJKeHl1e perneHllR 38,I\Cl'iM 0 HaxOJK,llCHHI1 noJieii H3Jiyqemrn 

3ap.ff,IJ;a, ,Il;Blilii{ymeroc.fI no BHHTOBOti JIHHH.1'1 B rYlpOTponHo}i de3rpaHl1'i­

HOH cpe.ne. B Myqae Madoii r11p0Tponl1l1 MOX<HO noJIOJ:illTb e,, ~CJ.. 

lil orpaHH'!lilTbCR JIHHei1Hh1Mll no CJ- 'IJieHaMll B B!:lpWKeHIDIX .n;JIR rro­

Jie:i!.. IlpH 3TOM OKa3h!Bae'l'CR, '!TO l1Me10111J11eC.fI ,IJ;Ba nma BOJIH llOJUI­

pll30BaHhl no 3JlJIHTICaM, a. IlJIOCKOCTH me IlOJIRpl13ar(Ml1 BpamaroTCR 

B ITpOTllBOnOJIOJKHIDC HarrpaBJICHlUIX, dy.I1Y1Jlil C,I\BmIYThl ITO W83e Ha 
(\ 

7i/2 ( CM . TaKJKe _, ) • 

B ~ae nepexoMoro uMyqeHM paBHOMepHo .n;BlilJKymeroc.fI 

aap.fUJ;a B rHpOTpOilHOH Cpe,Ile HMyqaJOTCR ,I\Be BOJIHhl. O.rura H3 HHX 

IlOJIRPlil30BaHa ITO Kpyry lil ~eeT HHTeHClilBHOCTI>, COBna,IlaIDmYJO c 

lilHTeHCHBHOCTb!O H3JiyqeHHR B lil30TpOilHOH cpe,Ile, a I!JIOCKOCT!J ee 

- l 3 -

ITOJIRPH3an;rn BpamaeTCR B Harrpa.roreHHH OT [f[i;R]) 

.n;eJiaeT ITOJIHhli1: odopoT Ha paCCTORHl1li 

4u 
Ro =- ~ K"o c.o-;:g:, 

K flr i_] lil 

(15) 

BTOPM BOJIHa ID11eeT lilf!TeHCHBHOCT!J ITOp.fUJ;Ka ~ 2 OT OCHOBHOH lil 

CMemeHa ITO t!Ja3e K Heil: Ha 7i 12 • BeKTOp nOJIRplil3alU!lil 3TOil: BOJIHhl 

om;c1rnaeT sJIJIHITC B Harrpa.roremrn oT [zr:e>} K [itfir R_J J , ITpoT11-

BonoJIOJKHOM Harrp~eHIDO BpameHHR OCHOBHOH BOJIHhl. 

IlepeXOMOe HMyqeHHe B BaicyyM HMeeT C~l>HO Bh!TJIHYTYJO 

3JIJIHITTH'ie CKYJO nOJieyH3auIDO. 

B cJiyqae nepexoMoro HMyqeHrur 3ap.fUJ;a, c0Beprua10mero 

BHHTOBOe ,IIBIDKeHHe B MarHHTHOM nOJie, B rHpOTpOnHofi cpe.n;e HMe­

IDTCR ,IIBe 3JIJililITTH'ieCKH nOJIRPll30BaHHhle BOJIHhl c npoTHBOnOJIOJKHh!M 

HanpaBJieHHBM BpameHHR, c.n;BHHJ'Thle no ipa3e Ba ?r/2 • O~H odo­

poT ~OCKOCTll nOJIJipH3alU!H upOHCXO,ll;HT Ha pacCTORHHH (I5). IlpH 

3TOM, D OTJIH'!He OT ~M paBHOMepHoro ,ll;BIDKeHHR 3ap.ff,IJ;a, HH­

TeHCHBHOCTH odeHX BOJIH RBJI.fIIOTCR BeJIH'iHHaMH OMOro nop.ff,IJ;Ka. 

B T 0 p a R r JI a B a, TaKHM odpa30M, nOCBRmeHa lil3JIY­

'!eHIDO, B03HHKaIDmeMY ITPH nepece'!eHHH OCUHJIJIRTOpOM ~OCKOfi rpa­

HHUhl pa3.n;eJia ,I\Byx OMOPOMh!X ~sJieKTPHKOB ~lil BaicyyMa lil rH­

poTporrnofi cpe.n;hl. B nepBIDC .n;nyx rJiaBax Mb! B Ka'!eCTBe HCTO'iHH­

Ka paccMaTplilBaeM OCUHJIJIHPYJOmHH 3ap.fUJ;, ,ll;BIDKYU1HHCR no 3aKOHY 

(I). AB nepBoM naparpag)e noKa3aH nepexo.n OT OMcro 3ap.fUJ; a 

K OCUHJ!JIHPYJOmeMY ~nOJIIO. TaKHM odpa3oM, pe3yJII>TaThl nepBh!X 

.n;Byx rJiaB MoryT ~h!Tb npHMeHeHhl TaKJKe K ~OJibHOMY OCUHJIJIRTO­

py. 0TMe'!eHHOe odCTORTe~CTBO 003.n;aeT B03MOJKHOCT!J paCCMOTpe-
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mm 3TrD: pesyJI:&TaTOB B CBeTe pa.n;.l:!OCB.F!31'l Ha6JI:·J.!(2. T6J15:! c .n;mi:ey­

uie~CH 8HT6HHOY. B ITp.l:!CJTC'i'Bl11'1 pa3Jl.!~'1HillC 8JI8KTpo.n; :;maW'.1'16CK.l:!X 

Heo.nHopo.n;HocTeH. B r<a11ecTBe aHTeHEE Mo:i:Ho GpaT:& 3JI8MGHTapHllii 

.n;vJioJr:t. I'epua , ITOJIJ'13IOGIHi:cJ:I, !\aK r.01rn3aHo B ilpr-:Jio:Kemrn I, rrpe­

.n;eJI:&HUM ITepexo;1:i;o:., OT OCUILIIJ!Hpy;o1:1ero .LJ;Vi ITOJI.fi c i\OH6'1!1HM ruretroM 

I< T0'18'1HOMy ,!UITI0.'1fO . Tipl! 8T01'i , ec:n: ,IUillOJibH!lti MO~.i8!lT ,!.(.l:!ITOJI.'1 

p-= 2'1t t ( ~ - sapnn;), TO ycTper.11rn l _., 0 , M1l .n;o;nHL. yPe.1niG­

BaTEi COOTB8TCTB8HHO sapnn;11 ( } - 00 
) , 'iTOGE OCTaaa 1cn ITOCTO­

flHlfolM ,I\11ITOJibHUi; 1t.OM8HT • 

f.13;ry11e1111 Rl TaKoro TO'ie-<rnoro ocr1IL1IJIR'I'Opo., I-!Jill BNlpaTopa 

fepua , ,I(BHJKyll(erocB D O,I\HOPuAHo'.: p aBHO:VI8pHO ITepeMeuia:vU18 XCJ:l cpe-

,!\G, ITOCMUleHa T p e T .o R r JI a B a .nrrccep·raruu: , B KoTo-

poE paccr11aTp11Bae '.l'cR &1.1:1mrne oc:l o.1:1x iiar<Topon - KaK .nmmemrn 

8.HT6HH , TaR kl cpe.n;11 , - Ha ITpeoc:lpa30BaHHe '13CT0Tbi l1 yrJIOP.oe 

pacITpe.n;e;rem1e ITOJie Y. B ,n:a;r.oHe;; 30He . Ilo.ey11eHE: ;; 11cc,w.n;onaHH 

(j1oprey;rn MR 3Q.'];'€KTa .IloITrurepa ITO JIY'iY .I:! ITO BOJIHOBOl.1J B6i\Topy 

B ,ll;BP.Ji\.fU:i8HCR 0.I1HOPO.I1HOM ,IU13.l!8RTpV!'i8CKOil cpe.n;e . !Ipv. 3TOM no­

K33!1B88TC.ff, 'iTO MR 3~'xl,:18RTa )Jommepa ITO BOJIHOBOMy B8KTopy 

ITOi<a3 3 TeJI8M ITpeJIOMJiemrn .IIBJI.ff8TC.ff B8JIH'il1Ha 

1 {} J /t•){. +- :x,/isi~'5' v ~fc L ~ .x.j1c;.,.1/}u c 
n ,cJ, ; , '(IG) 

1._ - JVf LC<> l 2 /} lJ L• C .I. , 

a .zr.,1.1I sqxpeKTa ~oITrrJiepa no JIYT:fY 

~ r---1 _yz ul~ Y' u -y :z.+X- / l- ,,p" c""'I ~i.~ 1 '2/7 - ,)t..- Cc,;,...:>ij. 

j_ - M.fi !d. l 
C2 

n~1' ((}) = (I?) 

.. 
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/, L)-.i 
r.ne JC. = s; - i , u - CKOpOCTb .n;BIDK8HIDI cpe.n11 , Y2 =- li - c1i; • 

{} ' _ yro.:1 M81ElJY BOJIHOBblM B8KTOpOM H CKOpOCTbE HCTOqHHKa, 

{} - IlOJISIPHl:IB yrOJI B c<I>epnqecKott CHCTeMe KOOp,IU!HaT c OCbE 

B.nOJib CROpOCT.I:! ldC TO'ffiRKa (T.e. yrOJI MeJOJY CKOpOCTbll RCTOtIHR­

Ka H HarrpaB1IeFmeM Ha 6.mo.n;emrn: R ) . 
B rr R T o M n a p a r p a qi e .IUICCepTauim (nepBIDi 

naparpaifl TpeTbett rna.Bs) paccMOTpeHo npeo6pasoBaHHe qacToTs 

.IUllIOJI.OHoro ocUR1IJI.1ITopa B .nBID!tJllleiicR cpe.n;e R IlOJ!Y'l:eHa (flopMy-Jia 

)T,II.ff aqxpeRTa ~oIIIIJiepa no BOJIHOBOMY BeRTOPY )T,II.ff BHCIImX rapMOFmK 

HSJIY'leHIDI, HeqeTHl:lX KpaTHl:lX OCHOBHOH qacTOTe ocI.(HJL1IRIU!a. IloKa-

3aHO, qTo nepeXO,I:\ OT MO,I(8.7IB .nnyx pa3HOHM8HHl:lX KOJI86JnomHxCR B 

llpOTHBOqiaae p a.BHl:lX 38Pff,IJ;OB R ,IUIIIOJIRl repua COOTBeTCTBYST yri8TJ 

n ep Bott r apMOHHKH HSJIY'ISHIDI. Blicume rapMOHHKH llO.IIBJIJlllTCJl BC,,18,I:\­

CTBRe yqeTa KOHStIHl:ilX pa3M8pOB OCURlIJIJITOpa . nBrutt8HR8 Cpe.1{11 

CKa3blBaeTC.ff B aHR30TpOil.l:!H ll0Ka3aTeJUI npenOM1I6ID!SI (16). 

B m e c T o M rr a p a r p a qi e paccMoTpeHo zrury-

qeHRe ,IUillOJUI repua B .n;BID!tJUISaC.ff Cpe,lle C KOHS'IllOrO yqaCTRa 

TpaeRTOpmi:. IlOJiy'l:SHH (flopMYnH )T,II.ff nOJiett 11.ISJIY'ISHRR: B CJiyqae paa­

nli'llll:ilX B3aRMHIDC opReHTarnrlt ,I:\HIIOJ!bHOro MOM8HTa f" ' CROpOCTR 

-~ -
Cpe,I(bl u H CKOPOCTR HCTOT.UUIKa v- • IlpR 3TOM OKa3WlaeTC.ff, qTo 

,nBIDlteHHe cpe.n11 rrpRBO,IUIT K YMeqemm llOJiett' OimCIOIBaeMOMY MHO­

UTeneM THIIa ( { - ~ Y 2 5 ,.,,,.at» u.z. /c2 )-S/2 • nBIDltSHHe CaMOrO OC­

URlIJIJITOpa llpRBO,IUIT R ,I:\OilIIJiepoBCROMY C,nDlil'y qacTOT!l c 3ifxileRTHB­

HllM llORa3aTeJieM IIpeJrOWieHHJI (17), a B yrnoBott 3aBRCHMOCTH H3-

Jiyq0HIDI IlOSIB1IJISTCJI xapa.RTepmilt MHOJmTeJII, / i. - /3 n ~,. (b) C"-1 8 ;-~ 
~" "'le J r,I:\e (!9 - yrOJI. Mellf,l(y CKOpOCTbll RCTOlfHJl.IKa R HanpaEJie-

H1118M Ha6JIIJ.neHIDI. 
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B c e ,IT :0 M 0 M oaparpa!IJe paCCMOTpeHhl ITOJIF: OCll,Y!JIJL<I-

'l'Opa repu;a B ,IUlirnyU1eHCH cpe.n;e B TOH 06JiaCTU BOJIHOBOH 30HI>, 

r.n;e R <<:I. ( L. - .n;.lilIBa TpeKa oCUHJIJI.F.Topa). 3Ta o6Jiacn cooT­

BeTCTBJeT 6ecR0He'!HOMY ,UBl11KCHl1IO ocr.nrJIJIHTopa. B 3TOM c,;iyqac, 

ecJIH orpaHU'IliT:OCH ,ll;BH1K8H:UeM OCll,Y!JIJIHTOpa napaJIJI8Jl:OHO HanpaBJie­

Hmo ,IUlI1lK8HIDt cpe.zu,:, OKa3J:rnaeTCH B03MORJUJIM npOB8CTH mnerpHpo­

BaHl18 B Bhlpa1Kemmx ,UJIH noJieii 6e3 ROHRpen13a~m mma ,ll;l'lCnepc1m 

E {w). Ilo.n;po6Ho amunrn:apyeTcH ycJiomie H3JIYtiemm B .rumey.ue1icH 

cpe.n;e. IlOJIYtI8Hhl H HCCJI8,I;OBaHh! "<JaCTOTHhlli crreI<Tp !'! yrJioBa'! 3a­

BliCliMOCT:b H3JIY'l8IDIB. 

:a IlpHJIOJKemrn l IlOJiy'l8Hhl B1"palK8Hl1H ,I(Jlfl llJIOTHOCTI! TOKa npn 

rrep110,IU'l'!ecRoM ,UBllJKemrn 3aprr.n:oB, a B ITpirnoRemm 2 ll3JIO'?.CHo Bb:­

'lHCJieJIBe MeTO,ll;OM nepeBa.Jia UHTerpaJIOB ,ll;JIB llOJI.H OCI.l;l1JIJIF.'ropa B 

,UBY?.;Y48HCH cpe.n:e. 

OcHoB.l:ihle pe3y.1f:OTaThl w1ccepTall,Yl:u .n:oMaruma.lll1c:o: Ha IY Pcc­

ny6mrnaHcRoii RoHcJiepe~rn MoJio,ll;hlx Y'JeHhlx, nocruueHHoli 50-JieTirn 

JieHIDICRoro ROMCOMoJra ApMeH:an, Ha ceMIDiapax fufc1·myTa Pa.n:11o<pu-

3HRH H 3JieKTpoHmrn AH ApM.CCP n Jia6oPaTopmi "Teop11n :>JieRTpoMar­

HHTHHX B3al1Mo,neilCTBHH'' 11 "IlpOXOl!i.n8H1'.!e 6UCTph.'X 11acTllU: 11epe3 Be­

~eCTBO EpeBaHCKOI'O <Dn3ll'l8CROI'O MHCTRTYTa H H3JI01K8Hhl B pa6oTax: 

l. r .M.rapn6.flH, <I>.A.KocTarum, H3B8CTUJ1 BblClll. yqe6H. 3a.Be,n. -

Pa.n;¥rO<f,H3HRa, 1.1, J~ 12, 1857 (1~71). 
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