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B. A •1'L<L'WA8HH 

_;, 

B Teop1111 OllnL~X BSaHN.o,neloTBBi npH BHCORHX SHeprwrx Ha11-

60Jiee paspaOOTaHHOft ·JI 'l'aOTO llOilMLsyeMOJi JU!Jiji9TCsr'. Mo,nem., oc­

HOBaHHaJI Ha MeTo.ne kOMIIJieRCHHX MOM0HTOB. B paMRax STOro MeTo,na 

MOlltHO noRasaTL, 'l'To·ao11MnTOTll1JeOROe n0Be,nea11e 8MIL11HTY.nH 5-Ra-

HBJia npH 5 -'> oC) H t :s 0 OB.li3aHO c IIOJIOliteHPJeM C8Mh!X 

npaBgx ooo6eHHOCTeft !J8PUH8JlbHOJi SMIJJIHTY.nH t •Raaana B KOMII-

neKCHOfd: j -IIJiocKo.01'11. B pa6oTax T.Pemite, B.H.rpH6oBa B 

I960-62 rr. 6Hno IIOKasaao, 'l'TO STllMH oco6eHHOCT.llMH BBJIH~TCB 

.nBHJKY1Q11eca noJ110oa j = a ( t ) . IIpH IIeJio•rnoneHHHX saa1Jeaemc j 
a a 

3TH nOJmca OOOTBSTOTBYl>T pesoHaHCaM t -Kaaa.na. IIpe 3Ha'leHM-

J:tX t HPJl!e nopora t -Kaaa.na Ha ipea111JeCKOM nHcTe, aa ( t) cTa­

HOBHTCB ,neftOTBHTem.HbIMH Bene'l'llHBMH, M rrpe t E;; 0 onpe,nensnoT 

80HMIITOTHKY yrrpyroro pacoeaHHS 5 -KaHaJia. 

.Jla;n,ae!ll!HI TeopeTH'l'eOKHA aHaJIH3 noKasa.n, IJTO ecnH B HepeJIR­

THBPICTOKOI KBaHTOBOft MexaHPJKe e~HHOTBSHHbIMH ooo6eHHOCT.IJMH rrapnH-

aJll,HOft SMIIJIHTY:nhl t -Kaaa.na BBJIRIOTOS .nBHJlYlllHeca IlOJIR)Ca, TO B 

RBaH~OBOI TeopHH IIOJIH, Hapa.ny c HHMPI, oOasaTeJILHO B03HHKaJOT re­

Hep11pyeMNe 3THMH IlOJllOCaMPJ .nBHJKym11eoa TOIJRH BSTBJISHHB, o6a3aH!ffi:e 

CBOHM IIOBBneHHeM MHoro1JaCTPl1JHHM 'lneHSM B ycnoBHH YHHTapHOOTH 

t -Kaaa.na. Hcrromsya pemiteoHHY!> .nearpaMMHYJO TexaPJKy, paaBHTYKJ 

B paOoTax B.H.rpe6oBa, A.A.M1r.na.na H K.A.Tep-MapTHpocaaa, Mox­

Ho llOny'l'HTL CBB3b Mell!.nY aMIIJIHTy,naMH BeTBJieHHA H aMIJJIPITY~aMH no­

JIIOCOB Pe.JUte. 

HmtOIIJISHHe HOBHX SKonepHMeHTa.llLHHX ~aHHHX H IIOBHmenee PIX 

TO'l'HOCTH Il03BOnHno noKasaTL, IJTO BKn~ BeTBnSHHI, COOTBeTCTByxJ-



m11e TeopeTH'lleCKHM npe.IJ;CTaJ!JieHIUIM 06 ax xapaKTepe H CBOICTl38X 

He06XO.IJ;llMY ,,IlJIJl Oill'ICSHM aRcnepJilMeHTa. 

0.JtHaKo, no.RBllBmseca sa nocne~He ro~.HOBYe, c:lonee TO'llHHe 

aKcnepm~eH'!'~e pesy.m:.TaTN np11 BlilCOKlll.X aHeprlllSX HeCKOJD>KO BH­

IIa,11;8.)IH ns 11M~imitelca pe~eBcxol cxeMH. OKaeaJioci., HanpHMep. 'llTO 

llOJIHHe ceqeHJIJJJ paCTYT ropaS.IJ;O c:IHCTpee, 'llEIM npe.IJ;CK8SHB8JIOCJ. B 

aT11x.~c:loTax; nnoxo on2cHBan11ci. rroll.f!:pHSBilHB 11 .It~peHUHaJIJ.HHe 

ce11eae npi!. c:loJIJ.mBX I t I • Bosmutn:a Heoc:lxo.IJ;BMOCTJ. nepecMoTpa B 

YTO'IHeHBR peay'1U>TQTOB, llOJJY1:reHHHX B pac:IOTaX c npocTHM y'leTOM 

BeTB.tleHHI. 

HaCTOBDla.H. ,1u1ccepTauM noc:eameHa aTOMY :Borrpocy. B Rel noxa­

SHBaeTcB, · 'ITo. npH HeKOTOPOM YCJIOll!HeHBB ~OpMH ~HKilBI BH'leTOB 

IlOJI!OCOB Pe~ H onpe.IJ;eJieHHOI MO.IJ;B~HKSill!H.nKB88HalKORaJlliROI" MO­

.IJ;eJIH, npe.IJ;JIOJEeaaol I<. A. Tep-MapT2poCJ1HoM, Mouo nOJJY"ll!Tl> CHCTf!MY 

~YHKilBI. :i:iH'lleTOB rJiaJ!HHX llOJIRlCOB 'pe,lgle, llOSBOJiallllWIO OllBC8Tl> c 

e.IJ;l!HOI 'To'nra:speRHH BCe cymeCTBYDlllHe Ha cero~HMlf .IJ;eHJ. 8KC­

nepl!Me1tT~l>HHe ,1$HHHe no ynpyrHM rrponecc8'.'., peaxtiMM nepesaPH.It­

KH; . .llH~paz<nH6HHol ,1U!CCOllHSilBH B ~Topoir,neelim npB BHCOKHX aaep­

rw~ 

.·.llHocepTeilM COCTOJ!T HS BBe.IJ;eHM, DHTll rJiaB H 88KJIIO'qeHM. 

IlEPB.AH rJIABA· DOCBJD118Ha onpe.IJ;eJieHJlll nKBasHalROHanJ.Hol" MO­

.IJ;eJill :B TeO~J!I ~OMILIIeKCHHX MOM8HTOB M HOCH'!', B OCHOBHOM, oc:lsop­

HHI xapaR'l'ep, S8'BCKJJll'lleHHeM §§ 3 H 4. B ~3 llCCJI8,JtYDTCJI xoaw­

~HIIl!ewrH .il•:isaeBoro ycHJieHu, :8Be,11;eaHHe BnepBHe A.B.Kait.1'MoBHM 

,IlJlJl y11eTa JillBHel B !IpOMezyTO'llHHX COCTOJIHUX .IJ;Byxpe)glteOHHHX BeT­

BJieHHI. IloKaSHBS8TCS, 'llT-o: STH BeJilil'lllHH .llOJJl!HH c:IHTJ. ~BJIMJll 

• OT aaepr11.1i1 11 rrepe.IJ;aaaoro 111Mnynca. B §4 BHBe.IJ;eHH WO~JIH M0.1U!­

~.lililHpoBaHHol nKB83HSIKOH8JIJ.HOI" MO.IJ;eJIH C KOaifxPHilHeHTSMB JIBBHe­

BOro ycMeHHH, SaBBC111QDM OT aHeprBH B nepe.D;&HHoro unynca. 
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3TH WOPMYJILI 6HJIH nony11e1m aBTopoM B pa6oTe [I] • 

He cymeCTBYST HHK8KMX TeopeT1111eCKl'IX npe.IJ;nOCHJIOK, .llalODlllX 

BOSMOl!HOCTJ. onpe.IJ;en11Ti. Bii.It WYHKUlll BH'!'eToB non~coa Pe,!Olte. KoH­

xpeTiml Bii.It ifJYHKUBI BH'leTOB MOllteT 6!iTJ. oupe.IJ;enea TOJIJ.KO HS cpaB­

HSH.lilH c axcnep11MeHTa.m:.HHM11 .ItaHHLTMH. BI!,11; BH'le;t'OB fP , fP' H 

p llOJIJOCOB TO'IHee BCero MOllteT 6HTJ. onpe.IJ;enea HS Hccne.noBaHll!l: 

7t N -pacces1rn!l:, .nmr KOToporo CYJ!lSCTByeT 6oraT1di aa6op sI<ene-

· puMeHTaJIJ.HHX .IJ;QHHHX, Il03BOR.Rtlmlll npoBeCTll aMllJillTY.IlHHI 8HB.Jill3 

np11 :mepr.lilHX 6; IO; I4; IS II 40 raB. 

BTOPAH rJIABA ITOCB!l:U16Ha 8.MnJIHTY.llHOMY aHaJIHSy TtN -pacce!l:­

Hll.R:. Oaa aan11caaa aa OCHOB8HHll pesynbTQTOB, nony'leHHHX aBTOPOM 

B pa6oTe [ 
2J . Ha CYJ!l6CTBYDlllllX SKCnepBMeHTaJil>HHX ,lla.HHHX MOlmO 

B!l.IJ;en11Ti. aMILnli!Ty.ItH Tt N -pacce.HHM B HHTepBane nepe.naHHhlX llM­

rry.m.coa OT 0 llO -0,6 (raB/c)2• B §I rnaBH Il llOKQSHBaeTCR, 

'!'TO 6CJIH annpOKCllMHpOBaTJ. npra llOMODIM nKB83119itKOHQJIJ.HOi!:" MO.IJ;6JIH 

' Ba~e aMllJillTY.ItH. llOJ.ty'l'6HHlle J.!8 Tpa.IJ;HllllOHHOro aMllJIHTY.IJ;Horo 

8.HaJill3a, TO o6JiaCTJ. onpe.IJ;eneHllR aMllJI!.!TY.ll; MOJ!HO pacmHpllTJ. .IJ;O 

It I = I (raa/c)
2, HecMoTpg Ha To, '!'To rrp11 STHX t ecn TOJib­

Ko .llaHHHe no .ItH\IXllepeHU!.!BJibHHM C6'!'9HH.flM !.! llOJJHpi!SailllHM. HO HeT 

ESMepeaial napaMeTpoB cn11a0Bol Koppe.mmHll R 11 A 

B §2 npe,JVIollteHa napru.m.TpHSailHH Bru<yyMHHX aMllJIHTY.ll TtN -pac­

ce!l:HM B nKBas11ai!:KoHa.m:.Hol" Mo.nen11, IloKasaeo, 'ITO J.ty'llllee corna­

c11e c aRcnepHMeHTaJIJ.HHMll .ll;QHHHM!.! llORJ'l'aeTCH np11 napaMeTpl!98llHM 

BH'l'eTa,noMepoaa B Bii.Ile 

n1Pltl = a eR~t + ltlb eR~t + ltl 2 c eR~t 
~ IP P IP 

PesynTaTH SN.nJIHTy.naoro B.HB.JI11sa np11 aaeprMx 6, IO, I4, 

I6 H 40 raa II npH 0 :$; It I :$; I (raa/c) 2 npHBe.neHH B BHlle 

rpa4JllKOB H Ta6JillU. 

- 3 -



B §"!3 no.npo6Ho MC<rJJe.nyeTCS CTPYKTYpa H30B6KTOpHHX 8M!L1IHTY.It 

1t N -pa~ce.A:HM, BHT6KlilllJ{8.il 11s BMIJJIHTy~oro aaaJIHaa. IloKaaHBa­

eTcs, qTo B 06Hqao:l!: nKBaSHSAR'.OH8Jll>HOft" MO,IleJIH C RO~JllllH6HTBMH 

.J!HBH6BOrO ycMeHllJi. He 38BHCSlllHMH OT s H t H6JI1>3.il HaitTH 

no,nxo.nawyro (f)o.PMY J1JIIf -~YH~~H BHqeTa p -nOJIJOca B SMilJIHTY.I(e 

F
1
1 , KOTOPB.11 ;n;aBaJia 6H . npaBHJilim.re peaym,TaTH .IlJIH Il0Jl.R'.PHSBI.1MH 

ynpyroro Tt ! p -pacce.11~M: npH Bcex saeprll.llX H npm It I > 

> o, 7. (rs~/c)2• . . . 

B §4 111c'cJi~.JUr~T<ij{ ·no.iUi:p1saD,11.a: peaKnHH rrepesapJUKH Tt-p-n° n 

l! rroKaaHBB6TCH• .'!TO _aHO~aJib~I ;BM aMIJJIHTY.IlH F1
1 npHBO;IJ;l!T K 

cooTBeTCTByxiiD.md aHi:>Ma.iIW!M l! ·wia· ai.tIJJil!TY.IlH Fri • 
§5 IIOCBmllefl BOnpoqy·coxpaHeHl!H cnl!paJJbHOCTM s.~KaHaJ.18. 

. . . 
iloKaSHBBeTCSf., ~O, XOTH IIpl! Hl!311'.HX SHeprrurX aapymeal!e COXprule-

... . . . . . . . . 
Hl!.11 cnHpaJil>H~CTH MaJio;_ m·.nom!t:!o 6HTb nop.11,IlKa I+2%, c pocTOM 

aHeprl!lll aTo aapyiJiea11e ill!ozeT pa~Tl!H npHBo,nl!Tb K Hel!clJesarome:l!: 

noJIHp23BnHH IIpH.BHCOKaX_aHepr.11.R'.X. 

B . TPETb~ rJIABE . rrpoHSBO,llHTCH napaMeTpHSaD;M BH'!eTOB BM­

IJJIHTY.Il. no~eHaHx .i!s aMJJJIHTYMOro aHaJIHaa nN -pacce.R:HM • .na­
Jiee aax~.n;.irT~H cBHsin::_CJt,ey"· SM!IJil!TY.ItBMH nN -, KN - l! N N -pac­

ce.11HM, nosBOJ!ffiOlllHe onH~HBBTb.s'ra nponeccH 6es EBe,neaH.A: ;n;onoJI­

Hl!TeJI»HHX nap8Me'?pOB. 3Ta rJialla ·neJillKOM OCHOBaHa Ha peayJibTaTax, 

IlOJIYqeH~X .aBTOpOM B -~60'.1'~ (3-7] ·• 

§I .. IIOCB.illlleH, .B OcHO:SHOM, o6aopy cymecTByroIIU4X •reopeT.l!lqecKHX 

pa6oT, B RO'l'OPflX npo~;D;2TCH aHaJIHS paCCM8TpHBa6Ml>IX nponecCOB. 

IToKaaaHo, noqeMy · peayJlbTaTl:l ST.BX pa6oT ae ,naJOT xopomero corJia­

CH.R'. c HOBJ,JM2 ShCnepHMeHTSJII,HHMl! ,llSHHHMH. ~aJiee npol!SBO,IlHTC.R'. 

napawre'rp2aauv.sr 0 Bli!qeToB BaKJTYMHHX aMIJJIHTy.n;, aaaJiorl!'!HM npoBe.nea­

Hol1 B §2 rJia:ae II • 

. B ~2 npoBe;n;eaa napaJ«eTpH381.1HH HSOBeKTOPHHX aMIJJI.l!ITY.Il· IloKa-
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38HO, qTo JIYlJU!He peaym,TaTH nOJIYqax>TC.11 npH naPSMeTpH381.1HZ BH­

qeTa H30B6KTOpHoa BMIJJIHTY.IlH c nepeBopoTOM CrutHa B BP,I(e ~YHK~HH, 

JaMeromeA iuio:l!:HOA HYJil> B ToqKe ltl = 0,7 (raB/c)2• c HSKOTOpo:l!: 

.I(06aBKOA, BKJia,Jl; KOTOpo:l!: HMHTHpyeT BKJIB,ll; P' -TpaeRTOplll'l. IlpH 

STOM aeo6XO,IlHMO yqeCTb aaBHCHMOCTb KO~llIUISHTa .J!HBHeBoro ycH­

JISHH.11 p P -paapeaa OT nepe,naHHoro HMnyJibca. 

B §!3 onpe.neJIJDOTC.11 napSMeTPH MO.I(eJIH HS cpaBHeHH.11 c aKcnepB­

MeHTaJibHBMH .naHHHMH I!l r:pHBO.IlETC.11 Ta6JII!llla napaMeTpoB IP -, IP' -

.H • p -oco6eHHOCTeA, IIOJIY'!6HHHX aBTOpoM B pa6oTe [ 4] HS 8H8JIH­

sa ltN -paCCe.A:HHR. 

§4 nocB.A:meP. CB.IISJ'!M N!elK,lly aM!IJil!TY.IlB.MH 1t N ..;. H KN-BaaHMO-

.neAcTBd, BHT6KliIDll!HM P.8 SU(3)-CHMMeTpI!!H H KBapKoBo:l!: iv.o.neJil'l. 

Ta.v. lite npHBO.IlHTC.11 napaMeTpmsan11.11 Blilt!eToB A 2 - H w -nomo­

coB, rro.nyqe~HB.11 BBTOpoM B pa6oTe [5] HS aHaJiuaa npo~eccoB 
n-p-.11n 111 K~p- K;p 

B §5 BHBO,ll,llTCH CB.RSM MeJ!t.I(y BMllJIHTY.ItBMH N N -pacce.11HHH 2 

TtN - H KN-BsaHMO,neAcTBM:l!:. iloRasaao, KaK 6ea BBe,neHHH .no­

IIOJIHHTeJibHHX napSMeTpOB MOlltHO Olll!C8Tb BCe STH nponeccH, npH no-

MOllUI e.nHHOA CHCTeMH BHqe10B ( 6) • . 

B '§6 npoBO.ItHTC.R'. CpaBHeHHe npe,ncRasaHHA nRBaS.11131R'.OH8.J!bHO:l!:" 

MO.D;6JIH, IlOJIY'!6HHHX B pa6oTax C4- 7J c ,ll8HHHMH OIIHTa. BaaqaJie 

paccMaTPHBaJOTCH noJIHue ceqeaHH Tt!p-, K:t p-, K:tn - :1:1 

NN -BaaHMo.ite:l!:cTBH:l!:. iloKasaao, qTo B BH6paaao:l!: HBMH naPSMeTpH-

&~HH BHqeTa IP-noJITDca ,n;ocTuraeTcs ,n;ocTaToqao 6HcTpH:l!: pocT 

•rroJIHHX ceqea:1:1:l!:. Ho .ItJlfI NN -BaaHMo,ne:l!:cTBl!:l!: sToT pocT oKaSHBa­

eTcs ae.nocTaToqao 6HCTPH~. IIOSTOMy BOSHHKaeT aeo6XO,I(HMOCTb yqe­

Ta 38BHCHMOCTH KOa(fxtl!nl!eHTa JIHBHeBoro yCMH8HllH OT 3HeprH2 2 

nepe,naHHoro li!Mny.lll>ca. TaM Jte paCCM8Tp.l!IB8IDTCH pa3HOCTH UOHHHX 

celJeHH:l!:, SaBl!C.A:mI!le TOJibRO OT BKJI8,Il0B BTOpHqHHX Pe,Illll'.e-oco6eHHOC-
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Te!. ITOJIY'leHF1oe corJiacHe c 3KCnepHMeHTOM OKa3blBaeTc.a: XC) .JWHM. 

,llaJiee HCCJie,eyIOTC.II BemeCTBeHJme -craCTH aMIJJIHTy.n; yrrp;1roro 

pacce.a:a~. IToJiy'1eHo BeCbMa y.n;oBJieTBOPHTeJibHoe corJiacHe c .nBH­
HNMH OIJNTOB. PaccMaTp:l!BaBJTC.a: HaKJIOHli .n;Htl!Pa.KUHOHHNX KOHYCOB 

1t N-, KN- H N N -BsaHMo.n;eHCTBHA: IloKaSHBae"Tc.a:, 'fTO B 11KBa­

sHs!KOHMbHoA" MO,lleJU! MOlltHO IIOJiyqHTb rrpaBHJibHNe HaKJIOHN ,ll;JIR 

BCex npouecCOB H npH BCex CY!lleCTBYJOWHX 3HeprH.a:X. 06cyJK,naeTCH 

saBHCHMOCTb HaKJIO!fa .n;l!iPjiepeHUHa.Jll>HOro ce'JeHH.II OT t 

06cyJK,naioTc.a: .n;H~epeHUHS.Jll>HHe ce-creHH.a: yrrpyrHx npoueccoB. 

OTMe-craeTCH, '1TO CJIOJRHB.fI ~opMa BH'JeTOB IIOJllOCOB Pe,!Ute II03BOJIHeT 

IIOJiyqHTb npaBHJibHHe Kp:l!BHe ,ll;JIR .lll'l!PPepeHUHaJibHHX Ce'JeHHft .n;o 

!ti~ I,5 (rsB/c)2• 3aTeM paccMaTpHBaBJTC.II .n;Hw~epeauHaJ!bHHe 
cetfeHM peaKUHJ! nepesap.a:,nKH 1t-p-+1t0 n , lt-p-• 1] n , K-p-..K0n, 

K·n- K0 p H peaKUHH pereaepau1.rn K~ p-K;p .. CorJiac:11e c aKc-

nepMMeHTOM xopomee .no It I ~ 2 (rsB/c)2• 

JJ.anee rrpoBO.D;HTCH HCCJie.n;oBaHHe CIIHHOBHX a!PPeKTOB B ltN-

H KN -BsaHMo.n;eAcTBM.HX npH BHCOK.l!X aaeprMx ... Ilo.npo6Ho HCCJie­

,eyIOTCH IIOJI.f!PHSSUHH 1t ! p- H K :!: p -pacce.a:aIDI. IIoKaSHBaeTc.a:, -crTo 

noJIHpH3SllH.f! c pOCTOM 3HeprHH y61i1BaeT ropas.no Me,llJieHHee,_ -creM 

O~H.JlMOCb :1!3 IIOJIBlCHOi MO,lleJIH Pe,!Ute. ITpP.BO.D;JITC.fI npe.n;CK83aHHH 

.n;JI.f.{ UOJIHpHsauHtt H napaMeTpOB CIIHHOBOft Koppemrn:HH npH BHCOKMX 

aHeprH.IIX. 

TaKl'IM o6pa30M, B §6 IIOKS38HO, 'JTO ttKBaS.l!S!KOHaJibHM" MO­

.n;eJib, onpe,neJieHHM B TpeTbeft rJiaBe HSCTOHl!left .D;HCCepTSUHH H B 

pa6oTax [3-?] ,. CITOC06Ha OIIHCaTb e.n;HHl:IM o6pasoM BCD'COBOKyn­

HOCTb eKcnep1MeHTaJibHHX .n;aaHHx no nN -, KN- l'I NN-BsamMo­

.n;eftcTBHHM. 0KOH'1aTeJibHO MN HMeeM B qia.KTopmsoBaHHOM BH.n;e aeKoTo­

pNft Ha6op ~YHKUHft BH'JeTOB rJiaBHHX nOJIBlCOB Pe,!Ute,· co.n;epJKB.mHft 

BCero 34 CB060,llHHX napaMeTpa, npH IIOMOW.ll KOTOpHX MOlltHO OIIl'ICH-

- 6 -

{ 

BSTb m . .n;pyrHe npouecc1i1, nanpmMep, c o6MeH~M rHnepsap.a:.noM l'IJIH 

.woTopoJK.neHM [8-IO] , ecJIH mcnoJI10soBaTb SU(3)-ci!MY.eTpHIO HJIH 

MO,D;eJTh KBBpKOB. 

B liETBEPTOtt rEABE HCCJie.n;yeTC.II .n;HwpaKUHOHHOe pacce.a:HHe 

p p-px l'I UOKSSHBaeTC.fI, 'JTO npaBHJibHOe OIIl'ICaHHe ceqemlH 3TO­

ro npouecca B o6JiaCTH MaJIHX Mace M x npl'IBO.llHT K saBHCl'IMOCTH 

KOeiPPl!Ill'leHTOB JIHBHeBoro yCHJieHl'l.II BaKyyMHoro IIOJIIOCa OT aHeprHH 

H nepe.n;aHaoro HMnyJibca. 3Ta rJiaBa, B ocHOBHOM, npe.n;cTaBJIHeT co-

6ott HSJIOXeHHe pesyJIE>TaTOB, IIOJiy'1eHHblX aBTOpOM B pa6oTe [I] ' HO 

B Hett npOBO,llHTC.fI 6oJt.ee TO'ilmi y-creT ny'!KOB B npoMeJKj'T0'1HliX COCTO­

HHH.IIX B 8.MIJJil'ITY.D;e npoueccoB .n;.xppaKUEOHHOtt ,lJ;HCCOUHaIIHE, qeM B 

STOft pa6oTe. 

B §I o6ocaoBHBaeTc.a: aeo6xo.n;HMOCTb nepec'!eTa Koa!PPMUl'leHTOB 

JIHBHeBoro YCl'IJieHHH i!s-sa IIOHBJieHHH 60~10moro KO~l'J'1eCTBa HOB~X 

aKcnepl'!MeHTaJibHHX ~aHHHX no npoueccaM ~HwpaKUHOHHOtt ,llHCCOUHaIIHl'I. 

B §2 BBO.D;JITCH. BaKYYMHHe iiMll1IHTY.n;H rrpoueccoB .n;H~paKUHOHHoi 
\ 

.D;l'ICCOlll'l\Hl'I." IloKa3HB8eTC.II, 'JTO HeJib3H HCllO~b30BaTb MO.D;eJIH .,KBa-

3HSIKOHaJ!bHOro" Tl'IIIa .n;JI.f.{ OIIHCaHl'J.II 8THX npoueccoB. BMeCTO aToro 

npl'IXO~HTC.fI IIp.a:MO C'Jl'ITaTb C'JMMY HS weCTl'I BeTBReHHA, co BCeMH 

B03MOlltHHMH npoMexyT0'1HHMH COCTOHHH.IIMH. Y-creT BeTBJieHl'J~ 6oJiee BH­

COKOro nop.ir.n;Ka .R:BJIJl'.eTC.II npeBHmeHHeM TO'JHOCTH aKcnepHMeHTaJ!bHlilX 

,naHHHX. 

·§3 TIOCBHl!leH ~eHOMeHOJIOrH'ieCKOft napaMeTpl'ISatll'IH .n;H!PPepeHUl'l­

aJibHOro ceqeaH.R: rrponecca pp - p X • Onpe.n;eJI.1IeTc.a: npoue.n;ypa 

BH'1HC~eHH.II napaMeTpOB MO,lleRH l'l3 CpaBHeHH.II c aKcnepHMeHTaJibHEIMH 

.n;aHHHMl'I no npoueccaM p p - p p Pl p p - p X ·• 

B §4 npoBO.D;HTC.fI 06cyx.n;e1rne IIOJIYtfeHHHX pesyJ110TaToB. 1101<as1i1-

BaeTcH, '!TO npH y-creTe BeTBJieHHft IIOJIHOe Ce'JeHHe pacceHHHH IlOMe­

poHa Ha IIPOTOHe CTaHOBHTCH B HeCIC:OJlbKO pas BcmJe Ce'JeHHJl'.' BH'fi!C-
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H6Hff0f0 B IlOJIIOCHOI MO~eJIH. IlpOBO~BTCR cpaBH6HH6 IlOJJY'l6HHliX 

pesynbTaTOB npH 60HbWHX ~x c o6wqHol TpexpemiteOHHOI napaMeT­

pl!SailHel. l1s-aa y'leTa paspesoB TpexnoMepoHHM KOHCTaHTa GIPIPIP 

CTaHOBHTCH paBHOI 7,2±0,2 M6H/I'aB2 BMeCTO 3,24 B IlOJIIOCHOI MO­

~enH. Ms np11Be~eHHHX rpaipHKOB BH.ltHO, 'ITO nonyqeHHSR napaMeTpH­

sau11n xopomo on11cwBaeT aKcnepHMeHTanbHHe ~aHHlie no ~~epeHuH­

BJil>Hb!M ce<JeHP.IHM H aaKJIOHaM npouecca p p - pX • 
B §5 noKa3HB86TCH KaK 38BHCHT OT aaeprHH H nepe~aaHoro HM­

nyn:&ca KOSqxpHnl!eHT nl!BHeBoro ycIUieHHR C!'(s, t) H K KaKHM H3Me­

H6Hl!RM aTo np11Bo~P.1T B npoueccax ynpyroro N N -pacceHHM. OKasH­

BaeTCH, 'ITO IIPH ~HKCHPOB8HHOM 3Ha'leHHH nepe~aHHOro HMny.m.ca 
IP C0 (s,t) c pocTOM aHeprHH BHa'lane 6HcTpo pacTeT, ~oCTHraeT MaKCH-

MYM8 !!pH E=50 raB, IlOTOM Ha'IHHaeT M6.It1leRHO Ila,ll8.Tb. oTOT 

aqxpeKT 06'E>HCHHe~CH T6M, 'ITO HS-Sa paS!ililX HSKnOHOB 'AHqxpepeHUHan:&­

HllX C6'16HHI, ynpyroe Ce'leHHe H Ce'leHHe 'A~P8KUHOHHOlt 'AHCOOUHailHH 

HM6BJT CYilleCTB6HHO paSHYJO 3aBHCHMOCTb OT s npH cpe~rax 9Hepr11-. 

HX OT 5 ~o IOO raB. c POCTOM aHeprBH aTa paaHHUa cr~Blltl11Ba6T­

CH M C~(s, t) CTpeMHT~s: cBepxy K KOHCTaHTe nopiwca I, 5, EcJm aa-· 

~MKCMpoBaT:& aneprn H Me!Ulu t , TO KoaqxpmumeHT C~(s, t ) H8'1H­

naeT 6HcTpo n~aTb c pocTOM t • TaKai:i: aaBHc11MoCT:& C~(s,t} OT 

aHeprHH CHJibHO 0Tpallt88TCH Ha nonHOM Ce'leHHH. OHa npBBO~HT K TO­

MY 1 HTO ~BYXOOMepOHHOe BeTBneHme, HMelOlllee OTpHD:aTeJibHHI SHaK, 

npl! pasHHX aHepr~.fIX yc11nHB86TCH no-paSHOMY: ycIUieHBe 'AOCTHra­

eT MaKCHMYMa B qOnaCTH MHRl!MYMa nonHoro Ce'leHHH H c poCTOM aaep-. . . 
rHH aa•rnHae.T ·na.n;aTb. 3To na'AeHme,· BMecTe c norapmqiME'l~CKHM na-

~eHHeM BRna.ii:a BeTBneHH.R, npBBO~HT R pesRoMy pocTy nonHHx ce-

. '16HH!t. B. xopomeM cornao!llH c CYI1l6CTBYBJlllHMH 3RCnepHM611TB.7IbHl:lMH 

~aHHHMm, ITonHl:le ce'!eHJ11H.6HcTpo pacTyT 'AO E = 5000 raB, noc-

ne 'lero CROpOCTb pOCTa aaMe~eTCH, H OHH H8'1l!HaBJT CTpeMl!ThCH 
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K CB06MY aCHMrITOTH'l0CROMy SHaqeHHJ> JIOrapl14/MH'l6CKHM o6paaoM. 

IlonyqeHHHI B rJiaBe ID Ha6op ~YHlCIIHI BHY6TOB rJiaBHHX llOJIIOCOB 

Pe,Itllte HCilOJibSyeTC.fI B lliiTOM rJIABE ~ OrIHCaHHSI npoueCCOB ~OTO­

po:ar.n:eHHH BeKTOpHHX M630HOB. 

B §I npe.It11araeTCH MO'A5nb, noaBoJIHIOmrur OnHCHBaTb !lpoueccw 

~OTOpOllt,lleHillJi BMeCTe c npouecCaMH CHn:&Horo B38HMO.IJ;elCTBIIB: rrpH 

IlOMOmH 6.IJ;l!HOI CHCTeMH BH'leTOB H 6es BBe~eHHH 6on:&moro 'IHCna HO­

BHX II8paMeTpOB. 3Ta MO~eJib 6wna npe~oxeHa B pa6oTe aBTopa [IO]. 

B §2 onpe~eJJHeTCH RHHeMaTHKa npouecca y N -VN • llpe~­
naraeTc.fI cnoco6 coKpameHE.fI 'IHcna HeaaBECHMHX crrEpaJI:&HHx rur.nn2-

. Ty~. npH HCrIOJibSOBaHHl! noporoBHX COOTHOmeHHI [8,9] . IloRaSHBa-

0TC.fI, 'ITO npa IlOMOlllH BTHX COOTHOmeHBI I2 H€3aBHCHMHX aMllnl!TY.IJ; 

BHpaittarTCH 'lepes 'leTHpe, '!TO 0'16Hb CHnbHO 06Jier'!aeT sa,naqy. 

B §3 HCCJie~CR CBHSH M6llt,llJ' rrpouecCaMH ~OTOP0llt.ll6HIIB: H 

Tt N - B KN -pacceHHHeM. IloRaaw:saeTcH, 'ITO eCJIH mcrroJI:&SoBaTb 

KBapKOBYJO MO~eJTh l! MO~eJib BeRTOpHOI 'AOMHHaHTHOCTH, aMrinHTY~ 

¢0T9po:ar.n:eHHH npOCTO BllpaJEa!ITC.fI 'lepes aMnnHTY~ CHHbHHX BSaHMo­

.IJ;elCTBHI, TO eCTb ~Topollt,lleHHe B6RTOpHHX MeSOHOB MOJKHO OllHCH­

B8Tb 6ea BBe)J;eH:JllS: HOBHX rrapaMeTpoB. 113 npmBe.n;eHHHX B BTOM napa­

r~e rpa~HROB BH.IJ;HO, 'ITO npH BTOM nony'laeTCH O'leH:& xopomee 

OrIHCaH:Jlle He TOJibKO ~HqxpepeHUHBJI:hHHX Ce'leHHI BTHX nponeccoB, HO 

H aJieMeHTOB MaTpHUH llJIOTHOCTH. 

B Ra'leCTBe rrpnMepa npmMeHeHH.fI cxeMH pacqeTa, npe.IJ;Jio~eHHO! 

B §I STOI rnaBH; B §4 paCCMaTpHB8DTCJf npoueccw ~OTopollt,ll;eHH.fI 
sapstxeHHHX B8KTOPHHX M630HOB, ROTOpRe TUR~e OilHCHBamTC.fI 6es 

BBe~eHH.fI HOBHX napaMeTpoB. Ilony'leHHHe pesyn:&TaTR xopomo corna­

CYJOTC.fI C ~aHHb!MH OlIHTa. 

OCHOBHHM pesyn:&TaTOM .IJ;HCC0pT8llli!H HBJ£.fI6TC.ff IlCJiy'JeHHaH B 

pac5oTax (4-7 ] cHcTeMa !fJYHRUHI BhJ'leToB rJJaBHRX nonmcoB Pe.Illlte, 
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KOTOpa.F!, BM6CT6 c 3aBMC.R:l!IMM.l'I OT s :a. t Koa4)ctMlll'l6HTBMH JIHBHe­

Boro YCHJ16HPIR, Il03B0.1Lfl6T 6e3 BBe,neHllJl HOBb!X napaMeTpOB ODHCH­

BaTb caMble pa3JI>itJHHe npoueccH - ynpyrHe nN- [ 4 ] , KN- [ 5] 

>i N N - [ 6]B38HMo;n:el!:cTBMR, peaRUHPI nepesapsr,u;rn:, .D:H\'PPaRlll1IOH­

HJIO ,n:Hccoul!lauHro [I] , woTopoJK,IJ;eHHe B6RTOPHHX Me30HOB [8-IO] • 

Ilo.nytJeHHa.R: B rJiaBe IY 3aBHCHMOCTI> KoaqqilluHeHTOB JillBHeBoro ycH­

JieHM OT s H t , Il03BOJIR6T pe3KO pacml!lpl!Tl> o6JiaCTb npHMe­

H6HHR 11KB83ll3l!:ROHaJIJ>HOro" npH6JIM.llt6Hll.fI B Teopl!IH KOMIIJI6RCHl:ilX 

MOM6HTOB. 

EoJiae .neTaJII>HO pesyJII>TaTH, DOJIYtJ6HHHe B .D:HCC6PT8UHH, MO.llt­

HO cwopMyJIHpoBaTI> CJI6~l!lllM o6pasoM: 

I. IloJiytJeHH q:opMyJIH 11KBa3H3~0HaJII>Roro" npH6JIH.11teHH.fI .D:JIR 

aMilJIMTY.nH pacce.fIHB.fI c Koa!f~:euHeHT&rn JIMBHeBoro ycMJieHM, 3aBPI­

csrml'IMH oT atteprHH H nepe.na.Hlioro l'!Mny,JIJ>Ca [I] 

2. IlpoBe,neH aMilJIPITY.D:RHti attaJIHS Tt N -pacce.lll!HR rrpH aRep­

rH.fIX 6, IO, 14, !6 H 40 raB H B 111HTepBaJie nepe.nattHHx HMnyJII>COB 

OT· 0 .no -I (raB/c) 2 [ 2] • 

3. IloKa3aHO, tJTO npaBHJlbHHe HSOB6KTOpHl:ile aMIIJIHTY.D:H ,IJ;JI.fI 

n·N-pacceRHHR MoryT 6HTb IlOJIYtJ6HH TOJIDRO npH ytJeTe 38BHCZ­

MOCTlil Koa®HUHeHTOB JIHBHeBoro yc11JieHHR p IP -BeTE!J!eHHl!: OT 

aHeprHl!I 2'nepe.naHHoro HMIIJJ!l>Ca [ 2- 4] • 

4. Ilo.nytJeHa ClilCTeMa WYHKillill!: BHtJeToB rJiaBHHX noJIIDCOB Pe.n­

.11te, crroco6Hasr onHcaTI> e.nEHHM oOpasoM Bero coBoKYITHOCTD aRcnep11-

MeHTaJII>HHX .naRHHX no Tt N-, KN - lil N N -BSal!Mo,nel!:cTBPIRM 

[ 4- 7] • Ilp.l'I 3TOM IlOJIYtJaIDTCR xopomEe OllllC8HH.fI Bcex B6JllltJlilH, ll3-

M6pR6MHX Ha OllHTe (IlOJIHHX .1'1-.nlliPPepeHU.l'laJIDHl:ilX CetJeHHti, IlOJIRp.1'1-

sauHl!:, napaMeTpOB CITHHOBOl!: ROP~ l'I .np.). 
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5. IlpoBe.u;eHo Olll'ICaHHe rrpoueccoB .zu@paRUHOHHol!: .n:iccouHa­

u~m C yqeTOM BaRYYMHl:ilX B9TBJI9HHl!: (I] · •. ilo~SHO, q~o TpexnoMe­

pOHHSJ'I BepmHHa, IIOJIYtJ9HHSJ'I c YtJ0TOM B0TBJl9HHl!:,. B Tpl pasa 60JI»­

me rroJiyqaeMol!: B IIOJDOCHOl!: MO,l(eJIJIJ. IlapaMeTpHSSUH.R: c Be'l'BJieHHBMH 

xopomo ozmcaBaeT CYl!leCTBYIODIHe axcnepmaeHTSJIDHHe .n:8Httae no. npO-· 

ueccy pp-pX 

6. Ms pesyJIDTSTOB, IIOJIY'l'8HH9X np~·olll'ICSHHH·~pou~?Ca .. 

p p - p x ' 6HJI8 IIOJIYtJeHa 88BHCHMOCTi:. KOsqXpmi:lHeHTOB ~HBHeBoro 
ycHJieHJls: BaRyyMHoro noJilllca OT aHep!'HH H nepe.n:S:Hit~ro lDilrry.ni>ca • 

Pl. IloJcy"tJeHHHe pesy.11J.TaTH mcnOJII>SYJJTC.a: ~ onacaH~ poq~a· .. · 
IIOJIHHX C0'feHHl!: NN -Bsa:HMo,nelcTBHA B xopomeM corJiaciam c aKc-. ·. 
nepHMeHTaJIDHHMH ,l(liHHHMl!. 

7. Ilpe.D:Jio~eaa TeopeTH~ecKSJ'I cxeMa pactJeTa npoueceo:S ~oTo­

pollf.l(eHH.R: [IO] • B KatJeCTBe np:HMepa paCCMOTpeHO ~o~~po~eHH;. . 

Hel!:TpaJJDHHX H sapRJKeHHHX B8KTOPH9X M8l'!OHOB. [ 8-IO] · •. no:1u;1.~aao. 
~To cBcTeMa ~yHiaxml!: BHtJeToB, no.nyqeHHSJ'I as Hccne.n:oB!Ufiui Tt N-, 

KN- H NN-BsaHMo.n:eAcTBHl!:,. np:a mcnoJ11>so:B~H · SU(3)-

ClilMMeTpHH, KBapKOBOit MO~eJIH H MO~eJIM BeKTOPHOI ,l(OMHHSHTHOCTH, 

~aeT BOBMOl!HOCT» OITllCHBaTD ttpoueccs ~Topollf.l(eHH.a: Oes BBe,n:eHHJJ 

~OIIOJIHHT8JlliHl:lX napaMeTpOB. 

. OcH~BHoe co~ePllSffHe ~uccepTal(HH orry6JI11toBSHo· B·paOoTax 

[ I-IO J 1 .u:oxna.n:uBE1Jioc1> Ha cec.cH OT~eJieHJUJ .H.n:epHoA ~HSHRH AH 

CCCP, Ha C8MHHapaX B wr~. JIB3 OH!U'I H ~B3.· 3TH pa60TH 6l:lJIH 

npe~oTaBJieHH Ha XY-XYllI M~sapo,IUll:le xol@epeHUHH no ~HBHKe 
BHCORH.X tH8p!'Hit. 
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