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si. BBe.n:eHI18 

AHaJB13 ynpyroro paCC8RHVlH 3Jl8KTpOHOn .n.8~TpOHOM vt JlerKvtMl1 

HAJIiMI1 npu 60JlbJUl1X n epe.aannux vtMnYJlbCaX HBJlJ1CTCH s ec sua aKTyaJlbHo~ 

3a.n:a4etl B CBfI~:Hl c vtCCJle.n:OBB.HvtCM MHOrOKBapKOBLlX Cl-iCTeM, nOCTaBll{I1KOM 

ROTopux RBJlíleTCH a.apo , Panee 6blJlO BblHCHeH O, 4T o (PO PMPaKT opu ynpyroro 

paCCeJlHl-1J1 3JIeKTpOHOB mWHB.Ml-1, npOTOHaMI1, AehpOHB.MH np a 60JlbllmX ne

pezannux HMny JlbCaX ey-2.. yÓblBB.KJT c or JI:J.CH o cr en eHH OMY 3B.KOHY /1/ 

~ 2. -fIJ +1h.r'jl (f) (CV ) ) (1)r'-J 

r.ae I'f - I.lI1CJlO KBapKOB B CYlCTeMe. llpl1 ~)TOM ,ll,J!R AehpOHa OKa3aJlOCb 

N'::=. 6, T.e" B 8H1X YCJlOB'l-1HX OH n pos axser c eo a KaK Cl1CTeMa H3 

uecr a KBapKOB. Iloa.aaee /2-10/ TeOp8Tl-14eCKI1t:\ aHaM13 no xaaan , 4TO xsan

par B.MIlJlHTY,ll,b1 BepoRTHoCn'1 6c:v - np aa ec a B BOJlHOBO~ tPYHKUYlH Aet:1.TpoHa 

COCTaBJI~eT 2-6%. 11 3Ia BeJl114l-1Ha ~~BI1Cl-1T, Boo611{e rOflopR, OT nO,ll,rOHKH 

TeOpl1H K 3KCnepl1MeHTY B npe,ll,aCHMllToTW~ eCKoVl oo nac'r a 11 06J1aCTI1 MaJlblX 

nepe.n.aHHblx I1MnYJlhCoB. OKa3aROCh TaK~e, 4TO .n:RR cny4aH ,ll,eY\TpoHa BKJla.n. 

3~~~KTOB aHTl1Cl1MMeTpl13aUvtl1 KBapKoB, npl·1HEl..TI.JlClliâ.I1U1X pa3HblM HYKJlD\laM 

/ ,J( 11 3tP<fJeKT OB VlHTeJXtl'epeHluHf HYKJlOH,HOro NtJ- 11 6et-Ka HB.JlOB /6( 
npeHeúpex~Mo MaJl. 

AHB.nOrl1l.lHble BonpocbI BeCbMa I1HTepeC\lO BblRC\lHTb npl1 YlCCJle.n.OBB.Hl1l1 

tPopMPaKTopoB Tpe"ICHYKJloIlHblX a.ae p 3 JJ , 3He• ll pa 310M uapxay C 6~-npYl

MeCRMI1, x o r o pue B c ny uae 3He Mbl H1JI Klq a JIl1 11 pan sue /~?, r erieps CíY,ll,eM 

pacczarpxae n, ell{~ 9<t-npvtMeC!IJ /9, ?I • ,nanec ~e06xOAI1MO BCKpblTh I1C

TI1H:Jjr npl1'-H1HY Toro, n04e:.IY B ps.ae pa60T /13-1// :'HIB.K!,1 s epon ruoc r eã 

hcy - 11 9'fr -npaaec ez B 3Tl-iX R)I.paX npjiunoc s CípaTh o'fp l1uaTeJlbHblMI1. 

HM~e MU M3nO~MM OCHOBH~e nOJlO~eHl1R MO,ll,eJll-1 11 nocTpoMM tPop~aKTop Tpex

HYKJloHHoro s.apa B TaKOM BYl,ll,e, ur 06b1 pa c ueru MO ~O 6b1J1o npOBO,ll,Mn e 

peanMCn1tleCK~MI1 HyK JlOH-Hy KJlOHHblMI1 BOJlHOBblMl1 r}ly HKUI!fRMl1. epOpMtPaKTOpbl 

ccocrneuuo MHorOKBapKO BE.! x C11CT eM Cíy.n:YT BLltll1CJI RT:bCíI B Mo,n:e Jll1 peJlRTl1-' 

B l1CTCKOro rapxon m eCKO ro OCLil1J1J1RTOpa /10,18-19/ • PaCCMaTpl1Ba nrc R 

raK~e nonpocbI opTOrOHaJl113~1111 WN 11 MHorOKBapKOBblX KaHanOB. PaC4eTbI 

1'0pM1JaKr OpOB 3U e 11 3f[ npOBO,JI.RTCR c Y4eT OM 11 oe s Y4eTa Me300ClMeHHblX 

TOKOB. ;1aHO c pa eiren z e c axcnepaaen r ox 11' C,ll,eJlaHbI BblBOAbI o sxnane 6v : 
11 9 'ti -n puuec eã, 

1 

gb'btaiüielm~n BHCmyr , 
nnl~l~ U~c~eloBau5i 

~ÍÀl."'"_ (U.H"·" -rr::1.l J.. 



§2. 10pMrpaKTOp 

2.1. MO.ll.enh M o oaan CTpYKTypa 4JopMcPaKTopa 

.uJIR onpe.aenennoc ru IH1J\W dY.ll.eM rOBopMTb o xap e 3n e, a no syxennue 

pe3YJIhTaT~ HenOCpe.ll.CTBeHHo 0606mMM M Ha 3H• TIpM nocrpoeHMM ~opM~aKTo

pa MCXOAMM M3 BOJIHOB ot-l cfJY!lKUMlII rpexllYKJIOHHOrO R.n.pa, KOTopaR HapR)I.Y C 

HYKJIOHHhlM KaHaJIOM 'l.fJi. BKJIiOtaeT npl1MeCl1 MHoroKBapKoDhlx CMCTeM c MaJIoJ1 

aMnJIMTy.n.ot! 

(2)y CL ~1.- .,. C2."-V2. + C3~3 . 

3,.ueCh "Y2 - KOMnOHeHTa BOJIHODOH <PYHKlJ,M~ 3He c BbI)I.eJteHHblM 6't---KJIaC

r epou, np'MMech Koropot:\ BX0.ll.1H c BeCOM C2. ,I Y.?, - <PYHKUMH 91--KJIaC

r epa c BeCOM C;(cxeMaTJ.itleCKI1 crpyxry pa BOllHOBOt:\ tfJYHKlJ,t-H1 3He V130dpa

xena na pMC.I.) VIraK, ::nnVlllleM: 

(J)'lfI,t = ~r (fi/ti ) ~r ({2, [2) ~y(r31 73) 1fl (fi r) ) 

'0/2. ~ ~r ((LI ti) ~) L2.) r/vz) ~r([J} t~) r (f)) (4) 

(5)
flV3 = ~r (Jll til [2) {2.} !3J 23) 'r/f2: ) f J2./3 ) 

U(~

\!) ~1 

y 0.1 cPc?) + c2. 

PMC.I. BOllHOBaR tPYHKlJ,MH rpeXHYKJIOH Hora n.apa c YtIeTOM MBDrOKBapKDBhllC 
npaueosã, 

2 

r ae [1.} ?1.. . . KOOp.n.MHaThI íIKodH KBapKOB B fI t -CI1CTeMe; .p I r r 
xocpnaaaru uearpoa 3t-KJIaCTepoB. TOT !paKT, no B (2)-(5) ae BKJIKJ4.eHhI 

odMeHHble tIJIeHhI, n03BOJIlIeT B KOHe4.HOM ur or-e supaaar s epopM!lJaKTop xep ea 

M3BeCTHble Y13 3KCnepHMeHTa pacnp e.aeneaan nJIOTHOCTH aaps.aa aapa YI epOPM

<paKTopbI dOJIee npocTbIx ClIICTeM. HeKoTophlM oeHosaHlIIeM )I.JIR oTdpachlBaHlIIR 

3,lleCh o6MeHHbIx 4.JIeHOB flBJIReTCR TO, 4.TO MX BKJIa.n. B epop~aKTOp .ueRTpo

H8 /3,5/ oKasaJICH npeHedpeXHMJ MB.JIHM. naJIee, 3~eCh npe.n.nonaraeTca, 

qTO Bce KBapKM HBXO)I.HTCR B cHMMeTpHtIHOM npOCTpanCTBeHHOM H enMH-M30

cnHHOBOM COCTOHHHHX 11 B aHTMCHMMeTpV14.HOM COCTOflHMH B QBeTHOM npOCT

p'aHCTBe. yqeT BblClllj.f x npOCTpaHC'IBennax KOHqHlrypaQH~ ,llJIR 6~ -CMCTeMH 

13/ B C~liae .n.enTpoHa nOKa3aJI, 4TO nOBe~eHlIIe ~opM~aKTopoB Fsvp~ 
11[ F"s,6' B 3B.BVICHMOCTl-1 OT ",,2. npa 'f2.. ~ 8 f3B2/c2 dJI113KO .apyr K 

,llpyry, 4TO He n03BOJIHeT nOKa BhI~eflYlTb BKJIa.n.h1 OT.n.eflhHhlX KOH~MrypaQH~. 

no on pen e neaan 3apa,llOBbltt epopMcPaKTop ec rs 

r ",) I 'Ç"'" (~) ( . - -- (I')) I (6 ) rA'" = < '1' L.... e· e.X,0 c.cI r- . y>li r (ti' 

(i) • - ( )
r ae t: eJ - aap an t: -r o KBapK8. V13 t -1'0 HY KJlOHa J~-KJIaCTepa, rr0 - ero Koop~HaTa. [10)I.CTaBflfla (2) B (9), nOJIY4.ae~ 

3 

FÃ = z: Co;. Cf F::J' ( 7) 

'-,1r=! 

r.ae Fi-j onp e.aenanr ca OT~eJIhHbIMVI KOMnOHeHTaMM 1.fJ1( nOJIHoR t1JYHKlJ,l1VJ 

1- < '" ,) I 'Ç7 (LJ ( . -- ..... (LJ I (8 ) -Li = 't'i.. ~ e K. exF I r ~ K. J ~ > . 

npH pacs er e Fi; ueooxonaxo , B qaCTHOCTH, saraaar s BOJIHOBYD !fJYHKQHKJ 

OTHoe H'IeJI1110rO ,1J;BHJl:eHVJa HYKJIOHa H 6~ -KJI8CTepa, xor opas nxo.n.~T. B ~ 

(CM.pMc.I). Ey.n:eM npemonarar s , 4.TO OHa B T04.HOCTlII cosnanaer c H.n.epHO~ 

ctJYHKlJ,VIett .ll.B VIxeH VIa o;m oro HY KJIOHa OTHOC VlTeJIbHO cxoppe.nap oBaHHoít napu 

,Il,DYX .apyrax, I'crna ee M>J1:HO Ha~TH Vl3 H3BeCTHot:\, B npVIHUVIne, TpeXH)'K

nOHHot:\ ~YHKl~MH aapa 3He, npe.acraaxaa flOCJICIJ,HIOD 13 ~aKTopVl30BaHHOM BVI,1J;e 

'V(p.r-) == uú·~)rtrp) J (9) 

3 



r ae 

u(r-) == S~(p,'f) ep(f)rAP, (10) 

Tor~a OKOH4aTenbH~e BHpa~eH~R ~nR ~OP.M~KTOpOB Fi· n pHIHIMaKlT BecbMa'r 
npocToR H HarJIR~"H~ BH~ /2,11,12 ~ 

~i == Ft (cf) = 1;, (}2.) F;.f (qj) J
 

1;2.=F;J-() =! F6'V (V~) F/(<y'%) 1- ~ F;·l{l F/({;,
 

2 
t="33 ~ S(r ) = ~v- (}) J 

F""i2. lf )= ~ Fi.:("Il.Wd'(o) F!(iA ) r:;.[(t-.''-; + 

+ ~ F;r/r2
) F;.f(ey2) r:;;M w<1 (0)/) 

F;z(,r/) '= F.i{f; LF.J(o)]2[ ~ F;.;(<()F;f(v~) + 

T ~ ~;(o) ~~ (c;)j ) 

h~ft2) = § ~t(~2) f2f{o) F;; (o) F""1f (V2/4) F;;~ ('V'-) + 

1.. [ ~( 2. r'Y 2\ c r : 2.) _V'TT F2:s O)] r1.s(})I1. j lV ~2.3(O).) 

H ,n,anee 

F/(i) = j J~{f)('exf{~ ~tfl:!) Jf ) 

r';(t2.j= .r l((r-) rVJ
6t 

(r/{2:)e)(.f(i.~~;2) N, 

Fj;,(()= ftCf)';;Js, Cj'f213 ) e'tf (;ti{f 13) JF· 

'4 

(11) 

(12) 

Cu) 

(14) 

(15) 

(1,6) 

(17) 

(18) 

(19) 

3..TJ:eCh rCi{z, I ~<V" - 4acnl BOlIHOBNX ctJYHKIJ,H~ 6rr-,9'r-Cl'lC-
TeM, aaaac auz e OT D,n,HoR H3 n epeae nuax r"" HJII1 P . COOTBeTCT

BYKJtn1'l8 aupaxeuaa ~n.lI r;;- (F2r,) nonyvanr ca 113 (28) 3aMeH ot-t 

~''Y -+~} ( u(y-~ "-791-- J . 
2.2. epopMPaKTOp B HYKnolHloM xanane 

no Bl'!.J!Y no nyueu nux BblpaJEHHVt (I1)-(16) MOJlCHO 3aKnlüll.l'lTb, 4TO 

Fú l'lMeeT CMblCJI H~ePH oro <POpMqa xrcpa B HyxnoHHoM sasane , Ero 

eCTeCTBeHHO no arouy B3RT.b TaKl1M, KélKHM OH n oay saer cs B TOtlHHX jac

4eTD.X 38.Aa411 r pe x HYKJIOHOB c l1CnOnb30B8.Hl1eM peanac r ase cs ax Mo~ene~ 

N t'{ -can , a ra sxe c Yll.eT OM Me3 onnux o6MeHHI:lx TOKOB 11 peJI.fITliBUCT

CKl1X nonpasoz , nOCKonbKY F1.L 11 Ft CBfI3aHbl, TU MhI MO)J(elA 
COOl'BeTCTBYVli.\HM 06p8.30M Hat1TH H Te lIaCTH qJopMflaKTOpOB (I2),(Il~), 

B KOTOpl:le BXOART ~~ • 

n3BeCTHO, qTO T04Hble pacs ers TpeXHY KnOHH ott c HCTeM~ (6e3 xsap

x on) ue ~aIOT B03MO:llHOCTI1 o6'ORCH 11Th 3ap.flAOBbln ctJOfUf11aKT op Bo BceVí 06
11aCTH H3MepeHHHx 1-2. /20-29/ • Pe3ynbTaT~ nexo r opux TI1TIHtlHHX 

raxor o pena pacue ros /30-34/ dYAYT odcYlIUaTbcR noxpocae e HHlKe 

(DEl'! n paa e~eHbI llITpHx-nYHICTl1pH~MI1 nHIIl'lRM)1' na pac , 2-7). 3~eCb 1m 

JlV!llIb OTMeUIM, 4.1'0 B H~tx ne y;uaeTcSI OdõRCHHTb 1l0JiOXeHHe MHHl'lMYMa 

(pOpMpaKTopa 11 ne y.aaer ca ~OTRHYTh r enpan )(0 axcn epnueure B oünac

TI1' ero DT oporo MaKCYl:MYMa. 

2. J. <f>opMCllaKTopbl MY JIbT )1'KBapKOBbI x c MeTeM 

B Bl1paJ[eH11íl (14)-(16) BXO~RT ~oPMclJaKTOphl co oc r aeuuo MynbTHKBap-

KOBblX c acr eu F~~ • í1MeHHo OHH B 3HallHTen1Hot1 cr errena onpexe naor 

noneaeuae QORMrtJaKTopa flApa B UCHMIlTOTlftl eCKOn H npe,ll;aCHl1I1TOTM'-leclcott 
onnac rax cy > I f3B2/ c2 • Ilpa TaKHX anaxen HfIX nepe.aauaoro l'lM

nynsca CT8.HOBI1'TCfI n8H30eJlrHhlM HCnOJIb30BaTb penJlTIIIBHCTcKoe OCíOÓll\eHHe 

rpopMCfJaKTopa, TaK KaK B npOTH aH OM c JIYtla.e ne BUI10JLHHeTC SI OCH ORHoe 

r pecoeauae r eopua - cr eneauoa xapalCTep' f2. -3aBHCVIMOCTH. C nott 

~eJIhIO 8 KalJeCTBe BonHODblX qyIlK~H~ f;f=5JL KBapKOBIU COCTO.flHHVí 

CiY,JJ.eM cpar s COOTB8TCTBYKJIUHe peueuas penSl'IHllHC'ICKOrO rapMOHWleCKoro 
OCIU1JIJ1fITOPa. /10,18,19/ 

r!;!. o(""'l~)2. '-//12. ~ ( (IM) _ v-I....,I) y2]11J ({tJ r (~) == o 
L. L-J I t.J\, ~ r"" iI I 'N'li. V'1.·· t< .J 
1\.01,""'=1""'" v,.,'n" 

(20) 

5 



(W\I-\) ,"A ( .... )	 ()r.ae p =-	 l. d I d r • Penas ypasneaae 26 c HCnOJlh30BaHHeM 
H 

YCJlOBHH MapKoBa _ DKaB~ - TaKadaHlJIH (eM. pa60TH /1 ó ,18/ ), MOXHO 

nOJIYtlHTh BHpaJKeHHe M íl epopMqJal<T opa N' ~ - CHCIeMH 1101 

S""=: f;'It = (1-+ 'l!2..«:·t~'If [-(«-1.) y~/[1.1...(1.+ {té.tÇ )11 J 

(21) 

r.n.e 
I	 (22)J3 12 0/..1(. = N~/2.;/(	 _ c3k :iC.; 

a ).l« - napauer p, cBff3tmaI<IJ.U1ii BHYTpeHHea ,lI,BR'lKeHR8 KBapKoB
 

B 3lt.ft -CHCTeMe H ,nBHlIeHHe 3TO~ CHCTeMbl K8.K uenor«, üapaaer p ~L
 
(BMeCIe c .A,,( l =- 1,1 r3B) 6hlJI onpe.n.eJIeH B paoore 1107 no,nroHKC't'\
 

(21) non cIlopMepaKTop HY KJlOHa. OTCIl,na nOJlYttHJlOCh snaueaae :te. = 0,096 
raB2 • 3Ha4eH'He V«;. =: 1,2 r3B oanc nonyueno H3 B.HaJlH3a l n P'y r or o 

e~ -pacceflHHH 1101 , a ~3 = It~ raB -'H3 cpaBHeHHH I 17 Bhlpaxe

HHH (21) .n.nil F9}- npa 'f2.,.. ~ c pactteTaMH no Mo.u.eJlH "uensux" 
KBapKoB /35/ • TaK"M ocpaaou , onpe,u.e JleHl:i se e napeuer ps B MPrO MH 

HalJle" 3a,nattH (CM. TadJlHUY I). 3TO .n.aeT B03MOXHOCTh BH4HCJlflTh KaK 

~opM!paKTopH caMHX MHOraKBapKOBblx CHCTeM (21), TB.K H HHTepepepeHUHOHHHe 

llJopM.41aKTophl rL.k {i:;f::j-) , CBH3aHHhle c nepeltpHnfeM MHorOKBapKOBHX 

epYHKUH" B (14)-lI6): 

(23)Fi;(~2.)= f,;;{"t (r; 2) ~h f[J z) ex? I LV [r,zil oIrolz ) 

"' 
r ne ~3'~ (ri! J- 4aCTH BonHOBblX !lJYHKUH" .3 irr -KJIaCTepa, 3aB"CH

lltKe TOJIbKO OT ,nBYX n epeuen uux íIKOdH ~J ~K (J(, -= 1,2, J). lloa
CTaBJlHfl B (23) pemeHHH (20), nOJIyttaeM 12,11,121 : 

" '] 

~ 2. ( 2 ~~rJ.' G.-1.F;. (q) == / d:
1 

) - e.Y)O(-jI2q.) . (24) 
~ /I 01..;, .,..~~} (f 

3,neCb 
= t«. J/~ -I- J./,)/..2.) lyz._1...) .,.u.~: t«(+ 0/,') v t

( .l'<tJ" ;r L (o - i 'J ( J o (25)f
 
~ (Ali +-."tI:) (~/ -I-djJ!2. )
 

6 

'/2 r .: 12.~OI.. = 0/.., 01... 0 .;.. (01' -0/..,) '4	 (26)
<1 • '" d"o ;r c ) 

y :::: (q~ -i.A/,~ -I./Ít~) ~J,(·A·	 (27)o r I' J 11:. , r > 

/ I (28)oi.. - d...(,.;3c 
o	

.
t 

2.4.	 <poPMPaKrOphl MHreptJepe HIJ,lII~ HYKJlOHncr o 11 MY)IbT~ xnapxosux 
K8.HaJlOB 

POPMtPaKT opa (17)-(19), onpeae aaeuue Vl:HT8ppep ellIJ,l1en HYKJIOI!HOrO 

1II MHoroKBapKoBHx KaHaJlOB, 3aB~CHT OT nOBe.n;eHlIIR cooTBeTcTBYDUI"X KOM

nOHeHT BOJlHOBblX epYHKUVl:íl U(,,) I cp (p) ;úl1lKeHlIIH HYKJIOHOB Iof xnor c-

KBapI\OB~.X cacr eu rlifs,~ (r) • AHE'.JlI13 VI 3Ha'l.eHI1R~COOrBeTcTBYIúUltiX 
napaaer pcs ndCJle.n;HI1X noxaauaaer , 41' o <PYIlKUtil1 ~I~ 6,,) pacnpeaaenu 
B 3Ha4YfTeJl11jo MeH1IUeM O()õeMe, 48M 06õBM aa pa , ~JTO oauaca er , 'iTO HaM 

BaXHO rOlIHO 3HB Tb n oae.aeu tie Hy KJIOHHoM KOMnOHeH1'b1 HMeHHO na MaJIb1X 

paccr oa naax, B 3TOM nnaue Mil HYKJlOH-HyKJIOHHblX lIacreM tfJYHKUYf~ 

HaMdoJl8C no.n;xo.n;Illl\et:l ,ll,JlR pacu er o a flBJ1fieTCR ncr poa cxaa QJyHK1\l1R Blif)l,a 

u{v-)= Ar/e.Xf(-;Yr2.) L i. - e.Y-f (-(ir2..)] )	 (29 ) 

r.ae napaaer p KOpOrKO,I(e~crBYKlUlet:t I\oppeJlRUI1I1 fi -= 1,9 <PM-1 /36/ .' 't 

Bropoíl napaMerp ~ MO~HO oueHlIITb no HaKJlOHY <pOpM~Klopa B 06
JlBCTH uanux nep e aannux IDJnYJlhCOB, r.ae BKJla.n. nr opor o MHOJKYlTenR B 

(29) aecyae craen. u: on pe.ae na er c s 1Il3 YCJlOBI1SI HOpMHpOBKH. Ta-

KHM 06pa30M, MOll:HO npoa ecr a ja cve ru <p.oPMPaKTopa (7). Ha pN'Ic.2 

nOKa3aHbI 3tWJeKTHBHHe BKJIB.,ll,hl 61- - H 91-- -KOMnOHeHT B nOJIHblt:\ tf>0PM

46KTOp aapa, a HM.eHHO cJle.ny illl\He ero 4a cr H: 

z 
fi~r = 2 et. C2, S2. +- ez St.. )	 (30) 

Ç1 T-==Z e2 e;s .Fi! +2. (;1. e,3 Fi3 + cf 1=;3)	 (31) 

xor opue BMecTe c RIt.epm:ai q> Op1w$aKT OpOM H]KJlOHHOrO K8HaJIa(!; F;,f. 
onpeneaaer Nu e : . 
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---

I 

:. .~-

F.:ij.(e. = c~ I;i 4- s'v T + F;vT. (J2) 

B K8.4eCTBe FLi d.h!JI B311r q>OpMcPaKT op H,npa 3He , Bbl4~CJIeHHbl ~ 1301 B 

TpeXHyI<JIOHHO~ 3a')l.atIe c NN'- nOTFJHl\k1:MOM SdT137/. 3Ha4eIHuI 
..... -1r =: 0,54 lPM . CL =: 1,0092, C2 =-0,3927, C..s =0 ,07J6 dhlJI~ nOJIY

lieHbl B pao o'r e 1121. qTO xaca er c n BKJta~a I118cTMKBapKOBOn npaueca B 

cPopM1JaKTop napa ~~He ~'Vr (plJ(30) (p~c.2·, Kp~BaII 1), TO 3,JJ,eCh Ha,lJ,O 

J(aTh CJIeJ(YKltn~e nORCHeHl.fR. IToBeJ(eHMe F6-t r orrpe,n;eJIlI6TClI KOHI<ypeHl~J1e~ 

J(BYX 4,/I8HOB F2.2. (12) ~ F1.2. (14). Kax,lJ,bltt M3 Hk1:X 8CTh CYMMa J(BYx 

cnaraeaax , BO TOJlhKO nepnse BHOClIT onpe,lJ,eJIRKltnM~ BKJIa,lJ" Mdo OH~ npo

[l0pUk1:0HaJIhHbl <p0pMCflaKTOpy Fj? (1/'/4) , xor opuã 3Ha t1MreJIbHO npe as

uaer aHaJIOrk1:l.IHbltt epopMcPaKTOp F1..P(cr:!.. J k1:3 BTOpblX c naraeasx, ITpwHIHa 

dblCTphltt (.3KcnoHeH l..\.I1MbHOrO BM,lJ,a) cnaz FI c pOCTOM apry aen Ta. 

l1M.eJl no B BM,JI,y, a raxxe l1CnOJIh3YIl Ol~eHK~ e{ ~ I ~ hiz.(o) ~C'é? 
(nOCJIa.n;H~tt eCTh MHTerpaJI nepe~pblTHIl cPYHKl\l1tt HYKJIOHHOrO M illecT~KBapKo-

BOfO KaHaJIOB Ft2. (o) ::::. r'tY1 ~ .r: ~C2. ), np~XOJ(l1M K CJIe)JyKltneMY B blpaJKe-

HHlO: 

~~T~' i c: r:;f(c/ld [2 I~:J Fil{1ej r;;(1r2 
) f- F;~ (1/-J] . (33) 

3,lJ,8Ch r;l M (;7;- B H3MepReMo~ OdJIaCTM J 2 acer.aa nOJIOJKMTeJIbHl:i.
 

Kpoue '!OfO, IRC4eTl:i nOK8.3blBa,KlT, tITO F';.{F;,.2.':::::' FÇ.tr'
 
TOfM
 

~r T~ ~ e.~ GP(V2./4)~rv (;/-) [2 e,2 ;1C2.1 + i] . (34) 

OTCIl,lJ,a BM,lJ,HO, 4TO M3-3a BKJIaJ(a HHTep:IJepeHl\ktOHHl:iX 4JI8HO~3HaK h;t T 

nOJIHOCTbID onpeJ(eJIReTCR 3H8.KOM aMnJIMTY,lJ,hl wecTMKBapKoBott npMMeCM e~ 

H8:MM dblJIO n OKa3aHO /12/, 4TO 3HaK Cz. c Heodxo,JJ,HMOCThKl Ha,lJ,O BhldMpaTb 

oTp~aTeJIhHhl11.. TOf,lJ,a, KaK BM,lJ,HO .113 pMc.2 t ~op~aKTop~ ~KnOHHofO 

KaHaJIa (rnTpHx-nYHKT.I1p) M IlIeCTMKBapKOBoro (xpzaan 1) KOHCTpYKTMBH o 2. 

CKJIa,JJ,blBaIlTC.fi B ocaacr a nr opor o MaKCMMYMa rrpa 0)8 .:6 'f2..~2.(r~81c.).J 
tITO H ,lJ,aeT npHUL!.HnHaJl hHYlO OCH OE Y ,lJ,Jln OCllllICHeHMR axcn epaaeure , BKJIaA 

se 9 -npaaeca J(OMMHl1PyeT npa MMnYJIbCaX Cf2..>2.{GB/c:.)2... IlpM 3TOM 

aHaJlOB114Hhle fRccYl!C,lJ,eH.I1R 

11(1111. OKa311Ba8TCR ra xxe 

pbl~ oTp~aTe.JleH B YKa3a

np~BO)VIT K 

HHTeIXPepeHlJ,~OHHhln 
HHO~ OdJIaCTM 

BblBOÃY, 4TO 

4JIeH 

nêpe~aHHblx 

B Fs'Jr 
!!.(!2C~ F23 
l1MnY.JlbCoB. 

onpe xe nan

,KOTO-

MTaK, 

8 

'r- PMC .2 

TopMe,paKTop R,lJ,pa 311 e : l \ 3He 
BKJIa,lJ, illeCT.I1KBapKOBoro 

KaHaJIa F;;f, r (3 O);I \ 
2 - BKJIaÃ ,lJ,eBRTMKBapKoBofO 

\ 
10-2~1\ 

KallaJIa I--g", T (31.) ). 
illTpMx-nYHKT.I1p - ~opM~aKT op 
3 
He, BbltIl1CneHHhltt B ~aMKax~~ 

~ I TpeXTe.JlhHO~ 3a~4MI 01 .lo,r2

--------'--------'--..Il.----...::...-l 

~ 
10-6L

-, 

O 1 2 3 
q2[(r8B/c)~ 

10-4 

~ 
LLU 

P.I1c.3 

3He 

-, 
\ 

TopMrpaKrop 3He: CIlJIo!UHaR 

.. JIMHMR - pacuer c Y4eTOM 

meCTMKBapKOBblX H AeBHTM

KBapKOBhlX npM11.ece~, illTp.l1X

nYHKTMp - cPopM~aKTOp 3He, 
N Bbl4MCJI8HHhlt! B ~11.KaX rpex'. <, 

TeJIbHO~ 38.,1JtI.4H / 30/ , axcne", 
-, 

<, 

'.-, 
pMMeHTaJIhHhle ,JJ,aHHhle B3JlThI 

M3 padoT /22-28 I .-, 
\. 

-, 

-, 
\. 

lÕ
6

, 

-,-. 
1-' o I 2 3
I 

q2 Kr3B/C)~ 

9 
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11HTeP1>epeHUY1R KaHaJIOB B uelIOM Vlrp8.er 4pe3Bhl4at:lHo BalKI!YIO pOlIh B 

OnY1CaHMVl ~opM~aKTopa RÃpa 3 He • 

I1 (i - ') - - -2.. - 2 )-1./2<J 
3. QMgQ.:!L C~.!-Q.QTor.oHaJI~3a!!!'!1!	 ~ = -2.~ í2.3 ---. j3 Zil +.c. 01.. }.f12 -I- rJ.. +- j3 -. ( 43) 

~,;

I1pIf nocr po eana BOJlHOBon <tJYHKIU'IH aapa (2), noonure ro snpa , ue \;
" 

rp eõyer c n opTOrOHaJlhHOCTYI OTÃeJlhHhlX ee '1JIeHOB. 3TOT s oup oc B03HHKaeT, 

xorna xsa.apa TbI aMnJlYlTY Ã / e/t:.l2.. nnr epn pe THPYIOTCR KaK BepOHTH OCTY1 !l~1 
COOTBeTCTByKJl1tMX MHorOKBapKOBblX npHMecen. HUJlI:e Mbl paCCMO'lpMM, na- ' I. ,

"·f··CK01tbKO U3Mffi fllOTCR 3m 4eHHH Clt( ,eCJIM npoaec TM T04 HYKJ opror ouaxa- .\ . 
I.3aU~1O (2). HT8.K, MH MMeeM .n:eno c <tJYHKUHe~ 
" 
"1.V' == t (?K'1/{)	 (35) 

1C==f. 
fÃe npM (~*"~) 

<'1f"~ IYK> =Z/J( -:1= O	 
(36) 

11 npa i.=1( MMeeM tt~' =1. • B COOTB eTCTBHM c npouezypca I'paua 
- lliMM.n:Ta MOlP:H o nocr poar b r pn 1'Y HKUI1I1 c opTOrOH8.JlhHblMI-i KOMnOH eHTaMYI 

'1fJ I == L. e.: 1f{ I 7..~ 0// = "'ti .)	 (37)I 
I<. 

1I _ "	 II I1 ~ 
1.(1 == z- e/C.?flK,. ) 2.c;e ~ = '"2.)	 (38) 

K

'" I/I ?J:/(I ~'((-=~.ryJ = L e, K.. ~ 
K 

J	 (39) 

OKa3h!BaeTCH, 4TO B nepBoM, HaMdoJIee eCTeCTBeHHOM CJIY4ae, KOJÃa' i·i 
rJIaBHaSl KOMnOHellTa - HYKJlOHHli~ xanaa, se xenaerc a , r , e , '1fi ='711:, 
Mli npsccpera eu npV,MeCI-i coceAHIDC K8.H8.JIOB B )l,BYX .n:pyrMx KOMnOHe arax, li

/lr2. /	 'ITaK, e cr s r ene ps CMeCh HYI<JloHHoro 11 llleCTVlKB8.pKOBOro KaH8.JIOB 

l' 
/ Ir') ,J /	 ( 40) 

~ ="r '1'2. - 5" ZIZ 1.f/d » i
.,

1 
a 1fi - cxecs HYI<JIOHHOrO, 61[;- li 9CV- K8.HaJlOB	 li 

ti 
(',I )~r=: ('11.1{ -y"J'lfi +i'fY1.. • 

3,.tech I;, 
, ( \ -1./2. - 12.. f '/j "I. ) . - 12./ "l \	 ir : i-ZI2J ) 01-=, l22 S - t f2t !! )j3"""'J (ti.5-tt.2.t'2.~)J ( 42) 

HIIDKe OYllYT npxs eneas rosnae pacxeru .n:JIR aMf1JI)'ITY.n: C!.K .1VIR ac e x 

Tpex ~YHKu~A (37)-(39). A ceA4ac paccMoTpMM Kd~ecTBeHHo, lIaCKOJIhKO 

BeJI~KH n8MMecM .n:Pynix KaHaJIOB B tl.fil H 111/ . I10 CMblCJIY aMnJIHTY,lJ, 

c; /2, ,II ,12/, OHM nponOpU110HaJIhHbI L1HTerpanaM nepexpar aa COOTBeT

CTBYKl[l(en MHOrOKB8.pKOBO~ r-.i-1. VI HYKJIOHHOtf K'= f. BOJlHOBblX tfJYHKUM~ 

lt~d "- I c..1../1/'"If/K.. >1 =-/l'le(. B nac r oaaee BpeMR npanaro C4HTaTb, '1TO 

KB8.pKH 6"~ - CW!CTeM ,lJ;HCJIOUMPYIOTCH B o OJIaCTH xopa f{t{ -CHJI, TO e CTb 

VI( (~-= 2.) 3aMI04eHa B oõ.nacrn , ;3Ha4HTeJlhHO MeHbUletl OOJIaCTH 

pacnpocr panenaa 1'f N' -CMJl, r no .net:!CTsyer 'lJ{ (CM.' cxeMaTM4eCKlin 

pIfC.I). 3TO nplfilO.lVfT K OueHKaM: 

Ic3 / z; [Cz../ « 1<::1./ ~ i I 'Z,e3 n~/Cê.I. ( 44) 

OTCKJ,ll,a raxse CJIe;weT 
'/ ::::: ?r 

lf 

~ :1. .I 

(45) 

~ '2. -;::::. 22. 5 J' tu .::: L'2. I 12.3,/' 1--13. ~ Z~.e. '!!2?,. 
Tor,rr,a	 BMe~TO (37), (40), (41) nonY4aeM: 

I ~ I /0/ 1fk.	 (46)=::;:2..,C1 K
 
J(.=i.. )
 

/
1jJí. = ~ ( 47) 

~; =' 'l.i{ - t-u.7.j)!. .::: ~ - íc2./?.ri. .J	 
(48) 

13 "fi ~ ~ -Zas '!.fi t- 2 ~i ~ 

~ ~ -I Ca I rr2. +-)(33' (~ •	 
(49) 

04eBU,lJ;HO, 4Tü "YKJlOHH8R QYllKUI1:H ~ onpeaenaer rroueae nxe cfJOPM

q>8KTopa B o Cím. CT 11 MeHbUlvtX nepenanuux l1Mny JIhCOB, 4 eM lIJeCTHKBapKOBaH 

r'\f~ • npm.teCb xe /e2 l Vof.. B ~I ue CK8.JlteTCR B OOJIaCTM MaJIblX 

"{t2. , TaR RaK e: ~<(!:-;:::;::1. , H Tali nc e paSHO oy.aer npesaxapo

sars IlHCTO HYKJlOHHhin KaH8.JI. Ilcaroay nKJIaA '12, '7.I1J. B (48) 

. 10 ]] 
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He3H8411TeJIeH B OClJIaCn1 .neRCTBl1,R 6't -npaaecn, loI 

ex npeJICHYlM: no B OCHOBHOM illeCTHKBapKOBbI~ xana n , 
/

BepORTIlOCTO 6~-l1pMMeCt1. tITO xacaer cn 1f:f , TO 

TaM 6,? -KOMilOHe HTbI /ezf'l.fi. ero npejj(HI1~ CMblCJI KaK 

- no cMewaHHbl L1 6 ~ - 11 9cv. -xanan ti 

I
CMblCJI ~ OCTaeT

a 3HatIn / C; /2.. _ 
M3-3a npMCYTCTBvtsl 

CJ'j;- -xanana repaar
CR, r eneps I1MeHHO TaKI1M oopa aoa 

npaxo.aar ca TpaKTOBan BepoRTHoCTb !(!i/ê.... (Huxe MbI YBM;J;loIM, 4TO oc-
JlaCTM ;J;e~Cl'BI1H 6't--- M 9't- -npVlMece~ TOJKe pas.aene nu no ~z., HO 3TO 

HeoeJxo.n;VIMO npoaepars B KaJK;J;OM KOHKp eTHOM CJIY4ae). 

ECJIM paccMoTpeTb ,UBa .apy rue cnysaa opTOrOHaJlVl3a~I1I1 (38) VI (39), 
TO, K8K r eneps 04eBI1JUlO, npa nOM 113MeHl1TCH CMblCJl OCHOBHOfO, HYKJl OH

noro xauana , KOTOpbl~ npMoeJpeTaeT 6~ - 11 9~ -IlpVIMecVI. 3TH nOCJI8,ll,HVIe 

eJy;r,YT .aaaa rs n psuepao TOT JK8 13KJla.n B ocra e ra dOJIbilll1X qP-. , tITO 11 
/1 '11/) M' n,) V 

tIHCTble b1/ ('%:= '('2. vtJlH q't -KaHaJIbI (1;j. ==.,.....~ ). TaKMM o cpaaoe , 

3TH BapHaHTbI opTOrOHaJIYl38Ul1H OK83b1BUDTCR MeHee npe.n;nOllTHTeJIbHblMH, 
ll8M 1.f / • 

Ms T80JIl1~b1 I, r.ae M.HbI TOllHble pacs ers (f!t<. , Bl1,l(HO, tITO op

rOrOH8JIH3al.UfSl, qJOpM8JIhHO r o sop a , Ka4eCTBeHHO ae MeH~eT 3l-ia4eHVi~ 

aMnJIl1TY.n; C!.I<. B 06ll{eM, 31'0 eJblJIO 01.JeBH,l(HO 3apaHee, TaK KIlK 

neopTOrOHaJIbHOCTb KOMIIOHeH r V1CXO.J:HO'i 'ÍlYI1KUMVI Y HeBeJU1Ka. B nOM 

nzane pao OTa c ~ ue c VlJibHO l1CKaJKaeT c Mblcn l1HTepnperaHVII1 BXO.nRmHX 

B uee 1r:.jt!../2.. KaK BepORTIJOCTeU COOTBeTCIBYiJmMX npVlMecen, eCJIVI a e 

rnar sc R 3a 04 en s T04HblMH 31n tjeH~íIMM (.n;o BT opOr03H8tIamero 3HaKa) 

8MnJIVlTY.n c.", • B 3To~ CHH311 OTMeTI1M, u r o paaas e n oaxo.aa .n;o CIU no p 

.aanr SHll4811I-iSl lcK / 2. , OTJI\it4aIDU\l1eCR .n;pyr OT .apyra B ,lJ,Ba MJIM eJOJIee 

paa, Ecna s c e xe npOBO;J;VlTb Opl'OrOllaJIHSa1tVlID, TO JIY4lJIe BbleJHpaTb naocp 

Vi , r.ae r.nannaa , HYKJIOHllaSl KOMfloHeHTa n e acxaxeua , n r opyn
 

MOXHQ npo.n;OJIEaTb llHTepnpeTVlpOBaTb KaK illeCTVlKB8PKOSYIO, U M8HHeTCR
 

cuac n TOJIbKO rpe rs eã KOMnOlle HTbf ~/
 

4. Q.QªDH~!1.ê-º~f!I~tlMeHToM 

Bbl6paTb Cl , C$ ( e.:f.... onpe.ae naerc a 113 YCJIOBl1R HOPMHpOBKl1 

F"Jue (o) =-1. ) IUKl1MH:, 4TOCíbI rrOnYtIVlTb c ore cae c 3KCnepVlMeHTOM BO 

BCe" OOJIaCTVI ~ ,OKa3b1BaeTCH BeCbMa TPYAHOa S8.n;a4en. MbI HCXO.n;HJIH 

VIS Toro, llTO BepORTHOCTVI /(3(/2.. n e .nOJI1tHbI CVIJIbHO (ClOJIee 4eM lia 20%) 
OTnHtI8TbCR OT COOTB eTcTBj'iJIIlHX 3Ha tIeHH~, n OJIYlleH HblX aa aHaJBl'3a 

KYMYJIRTHBHblX aa pon-xaep nux peaKUlfti np a BblCOKHX ~HeprH,RX /38/ • 
OKOH4aTeJIbHble pe3YJIbT8TbI .n;JIR 3He npYl'Be.neHbI B Ta6JIHue I BMeCTe c' na

paMeTpaM~ peJIRTHBHcTcKorJ oc UVlJIJI.IlTOpa. Blf,IJ;HO, 4TO 6 t VI 9t - npL1MeCVl-
MaJIbI ee-, = 15 %H C,3 = 0,54%. 
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• j 
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I 
I1 

Ta6JIl1ua I 

~~~=~~_~=~_;==] I =--=~_-=~ 
oL K- [ (rd 13/c;)] IO,5 

0,68y< Yj; > I 'f..L< ] 

1,1,),{I< [13 B1 

2 3t
1,4 2,6 

0,7f3 0,81 

1,2 1,4 

CIé 1,0092 - O,J9~7 0,07'36 
f

Ct(. 0,9253 - 0,3723 0,0728 
'Ic.<: 0,98/}1 - 0,1615 0,072lJ 
Ilf 

C-J{.. 0,9849 - 0,1691 0,0363 

4.1·_MgI~4eQKoª-~ªK§lill~ 

BbIllle (n.2. 4) MbI YYl.e rOBOpVlJIlf o TOM, lITO MHTep<llepellUIIlOHlIble 4JIeHbI 

\itrp8~T onpe.neJIRiJmYiJ pOJIb B IIlHTepnpeTauVlVl 3KcnepVlMeHTa. Ba)l(HO TO, lITO 

OHVl MorYT BXO.n;HTh c pa3HblMH SHaKaMH B 36BVlCVlMOCTM OT Bbl60pa SH8KOB 

c.K, • TaK, OKaS8.JIOCh CYllleCTBeHH~M, 4TO B cnY4ae ílApa 3H e, 3H6lt et{.. 
Ha,lJ;O BbleJHpa:rb OTpH~aTeJIhHhlM. E1Il8 pan sue /2,Ili' dblJlO nOKa3aHO, 4TO B 

npOTV1BHOM CJIY4ae npa C?2. > O 11~JIbS,R nO.TIY4HTb .n;aJKe K84eCTBeHHoro 

CorJIaClIf,R c 3KCnept1Mel-iTOM, HanpMMe P2 
BOOÓute ne nOJlY4aeTCfl MlfHHMYM 

4JOpMqJaKTopa npa 1-2.,-"",... 0,5 r~B2/c • .lla.rIee, H3 pMc.2 BH,llHO, 4TO 

BKJIa,n; J F6-'fT(O) ( B no JIHbI tt <POPMP6KTOp SI,l(pa 3He COCTaB JIReT 2% 
l1 ,BKJIU.n; 1F9'f{{o)( .n.aeT 0,01%, 4TO CYlIlecTBeHHo MeHbllle 3ffi4eHlf~ C8.MlIfX 

np\itMeCe~ ~2. H cf. 3TOT peSYJIbT8T S1BJIReTCSI CJIe,IlCTBVleM B3a~MHoro 
noranenas B (30), 531) BKJIa.n;OB ne pso r c tIJleH8. VI OCTaJIbHblX. 110.J1.4epKHeM, 

tIIO ,B r ex pao orax 13-16/, fAe VlHTeo!IJepeHUVlH n e Y4HTblBaeTcR li BKJIa,It 
2.- ir- 2.,

.n;aJJT TOJIf,KO npRJ.lh1 e tIJIeHhl e., Fi 1. 4- ez' ree: 1-e3 rS3, n o.ar onxy no.a ascne-

pH~eHT YAaeTcH oCYl1teCTBMTb JlVllllb <popMaJlhH~M npVleMoM: H3MeHBHHeM 

3HaK8 nepeA BTOpblM H (HJIM), TpeThVlM lIJleH~MVl; ,a 3TO 3H84lfT, 4TÓ ~BPORT
HOCTlIf 6,&- - VI 9t:t ":'"npHMece~ OK8.3b1BaDTçR OTp~U8TeJlbHblMI1 çt <:. o) ~J' ~ o 
(B caMMX p860r8x ~TO OOWQHO He 8.KU8HTHPyeTcR) • .lle~cTBVlTeJIhHO, npH 

n o.ar ouae n ojt 3KcnepHMeHT 'ÍloPMPaKTOp~ 3tie aenocpe ac r a enuoã 38.,lJJi4e" • 

RBJIReTCíI HBO()XOARMOCTh YC"JIeHH,R BKJB.na. B oOmcTM ar opor o MaKCVlMYM6 
2/c2 

J F"Jh'e !npH 'f2.........., 0,5 f3B • B 3TO~ OeJ.naCT H F';:1. HMoeT 

OTp}f~TeJI,bH~R ~I1aK, ÍlO3TCUY s.n;eCb r peoye r c a lfMeHIIO OTpillt8TeJIbH8.R 

.aooaasa aa C46T BKJIVI emiR 6'1 -npaaecea. Ho 80 scex co aee HJIM MeHee 

1'3 



peaJIVlCTM4eCKVlX MO.n.eJIRX ~pRMO~ q>OpMíPaKTop OT 6 ~ -npHMeCH t-Z2 RBJlfleTCFI 

JIH60 acer.aa nOJIOJlrnTeJIbH~M,JlM60 ne ycnenaer B noR 06naCTM H3M8HHTh 
3He 

csoero 3HaKa na crpanare nsnaã, (Hanpaxep , s ~aCCMaTp11saeMO~ HaMVl MO PMc.4 
2/c2

.n.eJIH f2.'2... MeHHeT 3HaK npa eç,e""",, 2,3 r 3B ). TaKHM o opa 30M, no
~opM~aKTOp 3He • To ~e, 

6HTbCR cor nac aa c 3KcnepMMeHTOM ae Ct.t er s ae.ae aa a O.n.HHX TOJIbKO 
4TO K Ha pHc.3, HO .n.nfl 

npaxsx 4JIeH08 Fi.z. H S~ HeB03MO)KHO, - r peoy erc a Yl.J.VlT~BaTh elI\e 
10· 

Fi! , BHt.tKcneHHoro c\'~..!.tl~, <,HHTeIXIJepe HI..\HOH Hble Z ~~~ Fu , 2.eLC!S Fcs 11 l ~2 C:3 F:2 3 ,KoTopble MOry T 
,... HCnOJlb30BaHHeM nOTeH

.n.aBaTb BKJIa.n. c oTpHil,aTeJIbHblM 3HaKOM 3a Cl.J.eT BH60pa 3HaKa aMnJIHTY.n. ~e .\(-......,.....'I~"'cr il,VlaJla Pe~~a /31/ •,i .................

~H C,3 • llMHTaUVlR JKe BKJIa.n,a ~e npFlMblM llJIeHOM Fã2.(npH DhI60pe 

~ ..... ,.cf..::::o) oxasa aacs B03MOJKHO~ B YKa3allHhIX Bblllle paõorax JIHllIb nOTOMY, 
~ 

lO·' 
l.J.TO HX 3aBHCHMOCTVl OT ~~ OKa3blBaDTCH BeCbMa 6JIVl3KHM11 .n,Pyr K .n.pyry. I "\"~ 

4 .2. tQm!~~lQ.Q~~ \ "." ./\ /
pa J F3 ue. t ,Bhl4HCJIeHHOrO B Hawett Mo.n.eJIH c napaMeT~H M3 Ta6JI.I. 10-fJ[ ---

I!
V~3 

ilpH 3TOM B xas ecr ae Fif. (IlITpVlx-nYHKTVlp) B3F1Tbl pacx ers /30/, BblnOJIHeH O 1 2 

sue l.J.HCJIeHHblM peueaaea ypaBHeHH~ cf>a.n,.n.eeBa .n,JUI SJ T -ncre nuaaaa q2[cr3B/c)2] 
/37/ • xopouo BH.n.HO, l.J.TO Y4eT 61- 9 ~- npHMecet1 (cnnouaaa JIVlHVlR) 

CMelI\aeT MHHVlMYM 1~~Ue(B 06JIaCTb MeHbWVlX ~~ H YJIY4waeT CorJIaCVle c 

axcnepHMeHTOM B 06JIaCT VI aropor o MaKCVlMYMa, r.ae F6ry T c:::::: o (C2..c o ! ). 
2/c2 

Ha pHc.3 npHBe.n,eHb1 pa cv eru H cpaanenue c 3KcnepHMeBTOM epopM(fJaKTo-

BKJIa.n. F9}r npVl}2 ~ 1,5 r3B npeaenpexaao MaJI, o.aaaso OH 
e 

,lI,OMHHHpyeT npa 60JIbUlVlX <t ( ~J > o ), .aasas MC'iepnhlBaK)~VI~ BKJIa.n. B 

onaca nxe axcn epWd euran bH~X .n.aHHhIX. 

ECJIH r eneps B3RTb pacxe r Fi 1. c nOMOll{bKJ R-Se nOTeHIU1aJIa /31/ 
2. 2 2

(pHC. 4), TO npa Cf""- 3 f3B /c n ORBJlfleTCFI paCXOJK.n.eHI-1 e c nOCJIe.n.He~ 
3KCnepw.ieH'raJIhHol1 T04KO~. • PHc.5 

• PaHee /33/ dhlJlVl c.n.eJlaHhl nonblTKH YJIY4illVlTb corJIaCVle c 3KCnepHMeH

TOM aa C4eT BKJIDl.J.eHHFI .n.Har paMM c Me30HHhlMH 06MeHH~MVl T04KaMH H Y'ieTa cI>OpMtPaK'IOP 3He• To xe , 

4TO H Ha pHc.4, HO c yt.tepeJIflTHBHCTCKHX nonpaBOK. O.n,HaKO 11'3 pVlc.5 BH.n,HO, 'iTO OHVI cJIa60 

TOM Me30HHblX odMeHHblX 

TOKOB /33/ • 
BJIHflllT na no aeae nae r.:fJ.le 11, COOTBeTCTseHHO, lia no nyue ans e BblBO,lJ,hl 

O BKJIa..n.e 61, - li 9CÇ- -npauecen, B TO xe spe un HHTepeCHO, 'iTO fl.n,epH~e 

TpeXHYKJlOHHble l'llopMq>aKTophl F1.J... , BIHHCJleHHble c pa3HhIMH WN'- CHMMli 

(mTPHx-n~HKTHP aa pHC. 3,4), CHJlbHO OTJlHt.taIlTCR .n.Pyr OT .n.Pyra npa
2/c2 r3B , r.n.e no CYTH HX nOBe.n.eHHe HecymecTBeHHo ~J1fl oC~flCHeAHR 

axcn epKlUIH Ta , TaK Ka'K' anecs r JlaBHYIl poJlL arpanr 9 -npzaeca, Yt.teT 

Me30HHHX O(jY8HHblXTOKOB (mTpHx-nYHKTHp sa pHC. 5) YCHnHBaeT 3TY He

3He

1 2 
106, I _, 

10-' 

,... 
NU 
~
~ 

O 
onpexeneaaccrs B Fi!. BaznOTO, ,tlTO COOTBéTCTBYDlI.\H'1 ssocp NN' -ClfJI 'I qiJraB/c) 2] 
H 1q8T BKJI8.,Jt8. MeSOHOOOM8HH!iXJ TOKOB naer BOSMOJftHOCTL YJIY1DIll1TL COrJIaCH8 

c 3KcnepIK.HTaJlbHHMK ~aHHHMK npH 9r2 
~ 2 r3B2/c2• OTMeTHw, 4TO 

H14eIlTCH H ,n;pyrHe plCt.t eTbi F;:! /34/ , xor opse Ubl 3.n.eCb se npHBo,n;HM, 

Ta~ &aR OHH He H3YeHHIlT od~~ Kap1KHY, H~ .n.allT TaKX8 .n.Pyroe nOBe.n.eHKe 

~L. nptlet2.. > 2 raB2
/ c 

2 • AH8.JlH3 nOK8.3I:lBaeT, xro npaxrxxecxa 
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)J;Jlfl BCeX peaJUfCTW~eCKI1X 1ft{ -CV!JI 11 npa pa anax cnocccax peWeHl1R ypan

HeHI1R <I>a,l!,.n;eeB8. .n:JIR r pex HYKJIOHOB, ynaer ca .n.Odl1TbCR COrJIaCI1R C axcnepa-
MeHTOM no ~opM~aKTOpy 3He. Ho npl1 aTOM odR3aTeJIbH~M YCJIOBl1eM RB-

JIReTCíl ytieT 6 et- - VI 9 ~ - npJ1MeC e~ c npauepuo TaKJ1Ml1 JKe aecaxa , KaK 

YKa3aHo Bhlille, H c TeMH JKe 3H8.KaMl1. 

4. J. tQ.Q~KT02_~U_ 

Pacuer rpopM~aKTO~a aapa ~\[ B OdJIaCTH dOJIbUUiX nepexasuux l1MnYJIb

COB <:(,2...> 0,5 f'aB/c) raxxe HeodxoJJ:HMO .aenar s c Y'-IeTOM xsapxoaux 
CTeneHen CBodo.JI.hl, a HMeHHO WeCTI1- 11 ,l!,eBRT!1KBapKOBhlx C!1CTeM. ITpl1 3TOM 

M830HHhle CTeneHI1 c aoco.aa ne arpacr aaecs C50JIbillOvt pOJII1, TaK KaK B pa

dOTe /21/ nOKa3aHo, tiTO BKJIa.n: Me30HHhlX odMeHHhlX TOKOB B ~OpM~KTOp 
3H BCJIe,l!,CTBl1e 4aCTl1'-IHO~ KOMneHC8.UVlI1 !130CKaJIRpHOrO VI 1130BeKTopHoro 

TOKOB OK8.3hlBaeTCl1 fIpeHec5peJKHMO MaJIblM. Ilapaxerps ,lJ,JIH :JH Bbl(h~paJII1Ch 

TaKJ1MJ1 xe , qTO 11 ,l!,JIR RApa 3H e • !{aK H B c nysae 3He , a.aecs Ba)!(HYIO 

pOJIb urpanr VlHTeptPepeHUVlOHllble cPOpM(paKTOpbl. 

H3 pl1c.6 BI1,lJ,HO, '-ITO no n03BOJIReT OdõHCHJ1Tb noae.aeuae lflopMepaK

Topa 3H 1$0 Bce~ OdJIaCTI1 H3Me~eHHJl/20,21/ npa nepe.aansux l1MnYJ1hCaX 

BnJIOTh.n.o rr,,2. "-' 0,9 (I'aa/c ) • B 3TOM CMblCJIe pac se r ~opM.PaKTopa 3H 
oxaausaer c a de3napaMeTp..,ljecK..,M. BI1,lJ,HO, xr o cor nacae c 3KcnepHMeHToM 

,l!,OCTHraeTCR 11 B Hal1doJIee KpI1TVlljeCKO~ 06JIaCTV! BToporo MaKCJ1MYMa epOpM

rfaKTOpa, xr o 06hl4.HO ne y.aaer c a CneJI8.Th npa Y1ieTe TOJihKO HYKJIOHHhlX 

cr en ene ã CBodo,l!,b1. OTMeTI1M, tlTO qJopM:PaKTop JFrH { HMeeT MI1HJ.lMYM ripa 
c(,,",0,5 (f3B/C)2 If:"u/ npa tj2... - 0,6 (fn/c)2, BTOpOn l.~aKcliMYMI 

10H {npl1 r#- 0,66 (f3B/C)2'V 

1•.--	 ------, 
!la p~c.7 nOKa3aH BKJIa.n 

)H B ~OpMrpaKTOp 3H OT,neJIbHblX 

4JIeHOB IFú.IJ Ii-~r(/ /Sp-{ 
(anaxor p~c.2 .n.JI.fI 3He) . Ilpn 

"2 Bhldp8.HlH1X 3Ha4eHHRX H 3Ha10 
Kax fi C epopM~aKTOpC2 3 
~H OKa3~BaeTCR orpH

~ 
g uaT8JlhHblM npa CI.2.c., 2 ,J~'-', 

r. ')	 V 2<,lJ..U (fnD/CY-, a npu 60JIb llU1X ~_" '''.la!.	 
<. 

<, , 
PHc.6. cI>opMepaTop 3H• 0603Ha-, 

" , 4eHHH Te ~e, tiTO 11 Ha pl1c.3.
". 

3KcnepHMeHTaJIhH~e ÃaHHhle 
B3RT~ H3 padoT /20,211 •

166 
L-....-  __L-' ----}:.;--__o .I 2 3 

q2~r3B/c)~ 
16 

-nOJlO%MTeJIhHhlM , F9tT~O 

lH 

106 
,

T"' " 

123 

ripa Bcex O{.2. ~ 3(f3B/c)2. 

Onpe.neJInID~H~ BKJIa.n. npH 

1f2. ~ 0,5 (f 3B/C)2 .n.ael" 

epopM(tnKT op HYKJIOHHOrO 1<'8,-

HaJIa Fi. i., npl1 

q,ól ---.J 1,0 (r3B/c)2 onpe

.n.eJIRJO~HM ·0Ka.3~BaeTCII 
N 

(J" F6i-r r a npz 't2. '> 2,5' 
~ 
~ (f3B/c)2 epopMepaKTop F9~ T 

OTMeTHM, 4TO nKJIa.n. 1F".t T1 
11 fFi tTl npl1 ev/- =0 COCTaB

RHeT npHMepHo 2% 11 0,01%, 

COOTB8TcTBeHHo; XOTII 3Ha

qeHH.fI C~ = 15,4% 11 C~~ 
=°,54~'b. JTO CBR 3aHo, KaK . O • ! lO 

H B CJIY l-Iae 3He) c TeM, qTO B 

q2 [(raB/c)2]	 {30) fi (Jl) l1HTep<1JepeH

uaonnae epopMepaKT ops 2e!,Cl f!2. 
H 2 C2. c3 h3 BXO.n.RT c OT

PHc.7.	 cI>op~aKTOp 3R• Od03HaqeHHa Te ~e, 
'{TO H na pHc.2. pl1uaTenhHblM 3HBK014 (C2<Ol). 

5. !!@QA!L 

1) YtteT MHorOKBapKOBblX npHMecet:! B aapax 3H 11 .3He HeoC5xo.n.HM .n.JIa 

Od'DflCHeHHSl nOBe.n.eJlHR <fJopMtlaKTopoB n pa ()OJIbWI1X V 
2) ÂMnmny ~ C

2
H C3 .n.na ~I dJIH3KH K TeM, KO r ops e nOJIY'-IeH~ .n.JIa 

R.n.pa 3He fi pa.BHbl C2 = -O ,J927 , C.3 = °,07J6. 

J) HHTepepepeHnHa MHoroKBapKoBblX fi HYKJIOHHblX KaHaJIOB HrpaeT 

onpe.n.enRIOIqyD pOJIb B HHTeIJ1 perauaa axcn epaueara, 
4) Pac4éTbl nOKa3blBaIOT, '-ITO BKJIa.n.~.HYKJIOHHOrO, W8CTMKBapKOBoro H 

I .n.eBHTHKBapKOB oro If..aHaJIOB paane nens no nepeaeauOMY HMnYJI hCY• 
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HET JUt nPOBEJlOB 8 BAIIJEH Bl16Jll10TEKE? 

81>1 MolKeTe no.ny'lllTb no no'lTe nepe'lllc.neHHble HlllKe KHilrH, 

ec.n11 OHII He 6bl.nH 3aKa3aHbl paHee. 
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H3AaTenbCKHH oTnen OfioeAHHe~Horo HHCTHTYTa HAePHMX uccnenoaaHH~ 

Eypou H,H., JlyKhHIIOB H,K, 
~!HorllK!lapKOUt.te CIIC reNbl B alle II 3 H II ynpyroe 

P2-B6-ll/ 

pacCeH!tlle ::JJteKTpOIIOB rtpH 6llJibiUHX rtepegallllbiX 111-IIIYJibCilX 

'l 'l lloKa'L.liiO, 'ITO y<ICT B BOHIIllBbiX <PYIIK!.\IIHX >1/\l~p ' lie 11 · II !!pllllt..!-
Celi wee I'll- II "~eDH l'IIKllLtpKOElb!X CIICTCN C BepOH'!'llllC !'bill C.r = 15, 4/, 

2 -
II C 3 = 0, ')!1% !103BOJillCT o6bHCllll !'b !IO!le;~ell!le <pop~llp.th ropull ynpy-
r·or·o pacceHHIIH BO uceii o6Jiac r11 Wl~IepeHHb!X trepL~I\.t'l I!~HIYi!bCil, 

!Ipu 'l I'CH-! BaJKIIYIO pOJ!b Ill' Pile!' 1111 l'ep<pepel!qHH IIYKJIOIII!lli'O, tiq- II 
9q -KaHa.Jtoll, 'ITO ll II !'O!'C npHBO/.Vll' K Uecy tiq -, \){1 -Ko~II!UI!elll' <pop~! 

<p<JKTOpa 27. II 0,01% CllOI'IlCI'CT!leli!IO, 

Pa6ora HblliOJIHeHa B Ila6op;:.lToplur Teoperu•recKuii <PH li!Kl! OW!ll. 

llpenpHIII 06bellHIICHIIOro HIICfHiyra llJlepllblX HCCJJe)l;oBaiiHH. Jly6Ha 1986 

Ilepeuo;~ r. r. Calll\YKOHCKOlr 

Burov V.V., Lukyanov V.K. 
Nultiquark Systems in 3He,3H Nuclei and Elastic 
Electron Scattering at High Transfer Momenta 

1!2-86-'317 

It is shown that the inclusion of admixtures of the six and 
nine quark systems with probability C~ = IS. 4% and C~ = 0. 54% 
into the wave functions of 3 He and 3H nuclei allows one to 
explain the behaviour of the elastic scattering form factors 
in the whole range of measured transfer momenta. An important 
rote is attributed to the interference of nucleon, 6q- and 9q
channe ts, which finally leads to the weight of 6q and 9q com
ponents of the form factor 2% and 0.01% respectively. 

l'he investigation has been performed at the Laborat"ry 
of i'heoreti,:at Physics, J[NR. 
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