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no HaCTOH~ero DpeueHH aKTYWILHOtt OCTaeTCH 38,ilaqa nocTpoeHHH 

;ttHHaMHqecxott TeopHH CHHLHWC B3WIMO;ttettCTBHtt B o6nacTH HH3KHX H 

cpe;ttHHX aHeprutt. STa TeOpHH ;ttOHEHa OCHOBW3QTLCH Ha TaKHX 06IIUIX 

npHHIUUlax KBaHTODOtt Teopuu nona, KaK penRTHDHCTCKaH HHBapHaHT

HOCTL, npmqffllHOCTL H yHHTapHOCTL • 

O;ttHHM Ha M8TO;ttOD, HCDOnLayeMIDC ~R nOCTP08HHH Trutott TeOpHH, 

llllllH8TCH M8TO;lt ;ttHcnepCHOHHWC COOTHomeHHtt. nna nonyqeHHH KOHKpeT

HWC peaynLTaTOB M8TO;tt ;ttHCnepCHOHHbIX. COOTHOW8HHtt ;ttonxeH 6liTL ;ttO

nonHeH ~enw Pfl'AOM npe;ttnonoEeHHtt, HMe~:nwc B HaCTOH~ee npeMH-llHllll, 

3DPHCTHqeCK08 o60CHODaHHe. B8.XHyD ponL 3;tt8CL urpaeT npe;ttnonoxeHHe 

06 8.HWIJITHqHOCTH 8JlnnHTy;t!li no 'ADYJI. nepeMeHH.IIM, T~e. npe;ttnOnOE8HH8 

06 cnp8lle;ttnHDOCTH 'ADOltHOro ;ttHcnepcHOHHOro npe;ttCTaDneHHH MaH;tten

CTaua. B o6naCTH HHSKHX aaeprull, KaK nOK888JI onuT, MOJEHO orpaHH

quTLCH ;ttByxqacTzqHott ynpyrott YHHTapHOCTL~, HHSKOsHepreTuqecxott 

Kp0CCHHr-Cmoi8TpHett aMilllHTy;n pacceaHHa H HH3KHMH nap~WILHWO! · 

BonHSJOI ( t = 0, I, 2 ~HAN - pacceaaua; t = O, I, 2, 3 ;ttnll 

NN - pacceHHIIH). Heo6xo;tt1U10 TaK:&e ;tteTaJJHSODaTL CTPYKTYPY cxaua 

no xpattHett 11epe Ha 6maaitmett qacTH neBoro paapeaa, T. e. c;ttenaTL 

onpe;tteneHHue npe;ttnonoxeHHH o 11DOT8Hq1ane 11 :aaamro;tte'1cTBH!l. 

B p8l1Kax 8TJIDC npe;ttDOJIOllteHHff MOE8T C>liTL nonyqeHa CHCT811a CHH

rµHplWX HHTerp8.lll,HHX ypaDHeHHlt ;ttnH nap~aJILHHX 8.J4IlllHTy;tt. PemeHHe 

STOA CHCT8Mli noaBon.aeT, .D npe~ne, ;ttaTL ;ttHH8JIH'lleCKOe ODHCaHHe 

CH.11I,HliX B8alDIO;tteffcTBd npH HH8KHX ~Heprxax. 

B o6naCTH cpe;ttHHX BH8prHtt IlPBXO;ttHTCH 0TKaSW3aTLCH OT npe;ttno

noxeHHa 06 orpaHuqemm HHammm nap~WILHwm BonHaMH. BuecTo aToro 

HCDOnLSyDTCH ,lt}lcnepcKOHHHe COOTHOmemrn npH q)HKCHPODaHHOII yrne (B 
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qacTHOCTH, npH c'ej = .± I). IlpH 8TOM T6pll6TCll D03MOEHOCTL nonyqe..; 

HHll .l(HHaJIH1l6CKoro onucaHHll, O.l(HaKo OCTaeTCll peSJILHO BUIIOJIHIDIOH 

·a~aqa KoppemipoBaHHll BHCOKOaHepremqecKHX H HH3K08HepreTH1le

CKHX napaueTpOB pacceHHHll. 

necllTL neT TOMy Haa~ B pa60Tax .l(y6H6HCKHX ~H3HKOB (.n.B.lliHP

KOBa, A.B.Eqipeuo:aa, II.G.BcaeBa, B.A.Mem,eprutoBa, B.B.Gepe6pllKoBa, 

JI .n. GonOB:&eDa H l!X COTPY'AHlfitOB) 6una paaBHTa nocne.l(OBaTen:&Hall 

TeOpHll CllJILHl:lX B88HMO.l(ellcTBm1 npH HH3KHX aaeprHllX. BTOrH 8THX 

HCCJI6.l(OBaHm1 Il0'AB6'A6HH B H8B6CTHOit MOHOrpa~HH /I/ (CM.T8.KE6 /2/, 

/3/). 

OCHOBHaH :H,7{6ll 'Ay6HeHcKoro IlO'AXO.l(a COCTOllJ!a B HCllOJl:&80BaHHH 

.l(HCnepCHOHH!iX COOTHOmeHHH Haa~. EHJIO noxaaaHo, 1lTO IDl6HHO B 8THX 

.l(HCn~pCHOHHl:lX COOTHOm6HHllX~HaH6onee CKIILHO nporumlleTC8 BJ!HllHHe 

nepexpecTHoro aHHHrHJIJifiilHOHHoro paapeaa. EHno onpe'AeneHo BJIHH

HHe ;;:-..,. -BaaHYO'AeitCTBHH Ha .A Ai -paccemrne, B llaCTHOCTH, 6!DIO noKa

aaHo, llTO 'AJIH monneTBopuTen1,aoro onHCWiHH HHamHx ~aa:J.:'A/-pacce

lIHHH aeo6XO.l(HM • y-qeT B6KTOpHoro _p - H CKSJlllpHoro (J" -1,f630Ha. Bc

non:&aoBaHHe .l(HcnepCHOHHl:lX COOTBOmeHHit Haa~ B KOM6HHaUHH c .l(Hcnep

CHOHHHMH COOTHOm6HHHMH nnepe'A Il08B01IHJ10 nonyllHTL MaTeMaTHll6CKH 

HenpOTHBOpe1lHBym CHCTeMy ypa:aHeHIDi 'AJIH napUHan:&Hl:lX 8lUI1IHTY'A'.Ji:'£

HJ;.N-pacceHHHll. Bccne.l(oBaHHe nony-qeHBon .l(JIH £52 -pacceamrn cHc-

, reMH noxaaano, llTO 8Ta CHCT6Ma HM66T pesoHaHCHHe pememrn, COOT

B6TCTBYDIIUl6 j - H (j - MC80BaM. 

0.l(H8.KO 'AJIH :i N- CHCTeMu pememrn He HaxO.l(MHCL. EHJia npoBepe

Ha nHm:& cornaCOBaHHOCTL ypaBH6HHH C Hll6D~HCH 8KCnepH1o1eHT8JILHHMH 

.l(aHHWim B o6nacTH HHaKHX aaeprzn. KpoMe Toro, He 6uno paccMOTpeHo 

Ni/-pacceHHHe H snexTpOMarHHTHUe ~OPNWaKTopu ayxnoaon. 

IloaTOMy 8HallHTenLHUH HHTepec npe.l(CTallJIHJIO 88Il0JIH6HHe 8TOro 
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npo6ena, a HM6HHO, HCllOn:&80BaHH6 HH~OpNaUHH, nonylleHHOH B .l(y6HeH

CKll!X pa6oTax, n llaCTHOCTH, .l(6TanLHl:lX CB6'A6HH1 0 6noKe, OllHCUBaD

m,ew':i.'ANIV-: nponecc, ;ztnH ZHTepnpeTaUHH cne'Aymm.HX no cnouocTH 

nponeccoB: anexTpouarHHTHl:lX WCPMWaKTopon_ayxnoHoB H ayxnoH-HYK-
. . 

JIOBHOrO pacceHHHll, HrPaDm,ero, KaK H3B6CTHO, rna.neHCTByDm,yD ponL 

B aepapxim CHJILHl:lX B8alDIO.l(6itCTBHH. Heuwiun HHTepec T8.KlE6 npe.l(

CTaBJ!ftllO. nonyqeHHe cornacOBaHHWC pemeHHit ypa.BH6HHH 'AJ!ll HHSmmc 

napUHan:&HWC aunnHTY'A'RN-H N/11- pacceHHHH. 

PemeHHD_HMeHHo aTHx nonpoco:a nocnam,eHa 'AaHHaa .l(HccepTai:ntH. 

8~alla, H8ytlaeuall B .l(HCcepTanuu, llBJlll~TCH .l(BOmton. 

0CHOBH06 CO.l(8pxllHHe .l(HCcepTanHll IlOCBlll!l6HO paccMoTpeHHD npo

necca N N -pacceHHHH. K sToit npo6neue npHMHKaeT paccuoTpeaHe 

aneKTpCMarHHTHHX ~opM~8.KTOpoB ayxnoHOB._Xopomo manecTHO (cu., 

aanp., /I/), llTO pacCMOTp6HHD STHX nponeccon .l(OUHO npe.l(m6CTBO

BaTl. .lteTMLHOe ma:y"qeaxe nponeccoB J2£..;zf N-paccesrnli:a. B .l(aHHOit 

.l(HCC6PTanH~ IW, HCllOJil>80B8l!H CB6.l(6HHH O:kk - HJZ N -"11HTY'A871,)10-

llytl6HHH6 B.pa6oTax illHPKOBa,- Gepe6pHKOBa, Me~epmtoBa; Hcae:ea. 0.l(Ha

RO .l(1IH pemeHHll Hamea 38.l(allH OK838JIOCL H606XO.l(liDWll 'B03BpaTHTb-

ca lt lr!8ytl6Hml 8THX aJUIJIHTY'A• B qacTHOCTH, H606XO.l(HJ40 6Hll0 npe;zt

CTaB!r!TL 8TH WlllnHTY'Afl.B BH.l(e, _npHrO;ztHOK .l(lIH HX·HCilOJIL80BaHHll npH 

onmcaa:rm nponecca N N -paccemrna H aneKTPOMarHHTHliX ~OPMIDB-KTopoB 

HYKlIOHOB. B HTore nonylleHH peaynLTaTU, KOTOpue CBH.l(8T6n:&CTByDT 0 

TOK, ,11TO B pauxax .l(y6BeHCKOro llO.l(XO.l(a C IlOKOlltI,D annpoKcHMaUH!r! 

aHHHrHll~OHHWC paspeaoB 0.l(H06030HHmm o6MeHaim KOltHO pa3.l(BHHYTL. 

P8l1Kl4 .l(BCll6pcHOHHOit Teopau CHn:&HWC :esaHMO.l(ettcTBHll npH HH8KHX 

aHeprHHX, onHca:a HapH,1ty c <J)aaaMHk#-pacceHHHR ~aau#N-

pacceHHHH H .l(aHHl:l6 no aneKTPOMB.I'Hlr!THIDI ~OpM~aKTOp8.M HyKnOHOB. 

0.l(HHII H8 :ea:meAmHX 'A!)ll0JIHHT6JII,IWX peaynuaTOB 8TOff pa60TU 
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HD1111eTc11 ycTrurnn11eHHe pom1 o -ueaoHa n c1mI>HlilX nsa1n10,neiicTBH1IX • 

B pa6oTe noc11e,nonaTe111,Ho npo,neuoHcTpiiponaHa Heo6xo,nHMocTr, ytleTa 

() -ueaoHa nJ:N- H#N'-paccemmH. 0Ka38.Jlocr,, qTo 0'-:veaoH 

< '."J = .l = 0 > llllJIHeTCH OCHOIJHID( HCTOqliHKO!l CIUI npHTID!teHHl'l Ha 

cpe,llHHX paccTO!lHHIIX. C11e,nyeT OTlleTHTI>, qTo . w e11te D 1958 ro,lly 

Ha oCHOBa.HHH npHMeHeHHH no11mcaott uo,nenu K onHCaHHD nponecca/VN

paccettHHH odp~aJIH BHHllaHHe Ha Heo6xo,nHMOCTJ, yqeTa CK8.JIHP
HOro ueaoHa. 

3HaqHTeJIJ,HOe lleCTO D JtHCCepTaUHH OTBe,nelio Haxo~eHHD C8.L!O

cor11aconaam,oc,nHyTpeHHe He nporHBopetJHBWC peweHHil ,nHcnepcHOHHlilX 

. YPaBHeHHll ,llJIH peaoHaHCHUX BOJIH IlHOH-HyKJIOHHoro H HH31l1HX napUH-

8JII,HUX DOJIH HyKJIOH-HyKJIOHHOro pacceHHHH, no11yqaeuux Ha OCHOBaHHH 
numeyKaaaHHoro no.nxo.na. 

C ,npyroil CTopoHu, .no caMoro noc11e,nHero npeueHH OCTaB8.JICH 

OTitPUTIDl nonpoc: noaudlltHo JJH c nowoncr,m ,nHcrrepcHoHHoro no.nxo,na 

ocyuteCTBJieHHe o,nuonpeMeHHoro (T.e. np11 o,nHHX H Tex JKe napB.MeT

pax) Konu11ecTne11Horo on11caa11u ncex nponeccon CHJII>HUX naaHMo,nett
cTDHtt? 

CyuteCTByI011taH D HaCTO!Illlee DpeMH CHTYaUHH yKasunaeT Ha TO, tJ?O 

a8,1laqa TaKoro e,U1Hoo6pas11oro onHCaHHH ncex nponeccon c11nr,Hux 

naamrn.nei!CTBHit, 6a3HPYDuterocn Ha OJtHHX H Tex l!8 HCXO,nH!,IX npe,nno

cwrnax, fillJIHeTCH necr,ua D8.%HOR H 8KTy8.JIDHOi!. HSJIOlleHHue B ,llHCCep

TaUHH peaynr,TaTU CBH,1{eT8JIJ,CTDyIOT O TOM, qTO TBKaH YHHBepCaJJJ,HaH 

HHTepnpeTaUHH CHJIJ,HUX B3aHMO,llei!CTDHil, OCHOBUBaDllt8HCH Ha npe.nno

JIOl!reHHH O ,llOMHHaHTHOCTH neKTOPHUX H CK8JIHPHUX Ue30HOB B 06JI8CTH. 

He TOJIJ,KO HH3KHX, HOH cpe,llHHX 3HeprHfi .nelicTBHTeJII.HO MOlleT 6UTr, 

nonyqeaa. 

C nouoncr,m ,llHcnepcHoHaax cooTHomeHHtt .nnu7:.fi- 11 NN - pacce-
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HHHH nnepe,n H Hasa,n aauH paccMoTpeau Tmrne acneKTU npo611euu 

pacceHHHH llHOHOB H HyKJIOHOB B 06J1aCTH cpe,nHHX 3Hepratt (.no 

IO ran), r.ne B8J!tHOil HBJIH8TCH ponr, HHSKOSHepreTHqecKHX napaueT

pon. IlOCKOJIJ,Ky 3TH IlOCJle,llHH8 onpe,ne~!OOTCH HaMH H3 HH3K03Hepre

THqecKOil 0611acTH, TO s,necr, OHH uoryT cnylltHTL nenmr KoppenHpona

HHH Bb!COKOSHepreTHqecKHX napaMeTpOB. 

nHcCepTaUHH COCTOHT H3 DBe,neHHH H Tpex rJJaB. 

Bo l!lle,neHHH KpaTKO oxapaKT8PH30BaHo conpeueHHOe COCTOHHHe 

TeopHH CHJII,HUX B38JUIO,nettCTBHil a,npoHOD H CllaTO H8JIOlleHO co,nep

llaHHe ,nHccepTaUHH. 

B rnane I aanoxeHu nonpocu HHSKOaHepreTHtJecKoroiN-pac

cemrna. 3,necr, nonyqeHa CHCTeMa ypanaea11R ,nnH S - H p -Bona 

1: N-pacceHHHH c yqeTo:v KopoTKononiion~rp OTTallKHBaHHH. HaxoiQte

HHe pemeHHil STOit CHCTeMu ypanHeHHil 03HaqaeT nepexo.n OT tpeHOMeHO

JIOrHqecKoro on11caHHH nponeccon pacceHHHH - aa,naq11, yxe npaxT11qe

CKH pemeHHOil B HacTOH111ee npeMH - K peBJIHSaUHH ,nuHaMHtJecKoro onH

CaHHH nponeccon CHJII,HUX naaw1o~elcTBHil. B nocne,nHee Bpeua m1eHHO 

sTa npo6neMa cTBJia rnanHoil B o6nacTH HH8KHX aHeprHil 141. 
HeKOTOpoe npeua TOiiy Hasa,n qy /5/ BUCKaaan npe~IIOJIOEeHHe o 

TOil, qTo 6JIHEailmHe oco6eHHOCTH BU - a f -KaHane o6ecnetJHBaJ>T 

o6paaoBrurne HHSKOsHepreTHtJecKHX cnaaaHHUX cocTOHHHit H peaoHaH

con. OH IlOKaaBJI, B qacTHOCTH, qTo 06KeH HYKJIOHOM B Zl-K8J18Jle 

cHctewTLNreHepHpyeT CWIU, ~ocTaToqHue .nna o6paaoBaHHH 33-peao

HaHCa. 

~ylf,ltwteHTaJJJ,HLl!l nopOKOM TaKott npHBneu:aTeJlbHOil JtHH8JUAeCKOI 

cxewu, OCHOBaHHOil Ha pemeHH!OC ypanaeHHil ,llJIH napUH8.JII>HlilX WlllJIH

TY7I., HDJif!Jlacb .no CHX nop neo6xo.nm,iocTr, nmionHeHHH- o6peaaHHH 

JtHCnepCHOHHUX HHTerpaJIOB, IlOCKOJII,Ky yqeT JIHlllI, 6J1Ualm11X. OC06eH

HOCTel npHBOJtHJI K pacxO~HMOCTHM 3THX HHTerpallOD. Eea BBe~eHHfi. 
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o6peaaHHH ypaaHeHHH ,1tna napnHaJILHHX nonH noo6~e He Dena pemeHHtt •. 
~ 

0Ka8aJ10Cb, qTO STY TPY'AHOCTL MOXHO ycTpaHHTb, ecnH npaaHru,HO 

yqeCTb He TOnKO 'AaJILHO'AeitCTDYIDDtYJJ, HOH KOPOTKO'AettcTByK)DtYJJ qacTH 

noTeHUHaJia B38Hl40'Aei1cTBHH. YqeT_KOpOTKOBOJIHOBOro OTT8JIKHB8.HHH, Bli

nonHe~blil ueTO'AOl4_illHpKOBa-Cepe6pHK~Ba /2/,o6ecneqanaeT npanam,aoe 

acHMIITOTHqecxoe noBe'ACHHe napUHaJIDHblX BlllIJIHTY)t, 'Aenan TeM Ca.LIIDI 

mITerpaJili CXO'AfllliHl4HCfl /6, ? /. 
r, Ai YqeT KOpOTKOBOJIHOBOrO OTTaJ1IraBaHHH B JLIV. -pacceHHIDf, KaK STO 

noxaaaHO B rnaae I, npHBO'AHT He TOJILKO R onHCaHHD npaBHru,Horo 

aHepreTnqecxoro noBe'AeHHH s -,p - H cl -BonH X N~pacce HHHH, ao noa

nonHeT TB.Kllte nonyqHTb H peaoHaHCHse pemeHHH aau6onee HHTepecHblX 

n - 1,1 A - nonH 6ea neo6xo'AIDl. ocTH :imnonHeHHH o6peaaHHH /8,9/. '33 /J .. : 
3To-noaBommo aattTH TaK.He paHee He onpe'AenHe:1rne xapaKTepHCTHKH, . 

Kalt MaCCli pe30H8.HCOB. Pememrn: IIOJiyqe1m,3/1) - _J18TO'AOll. ,llJIH Iqe~a 

HeynpyrocTH B II-KaHane HCIIOJIDaonaa 'ABJXK8.HaJ1bHhlit napHaHT ¾ -
:UeTO'Aa /IO/. Ilo;nyqeHHue xapaKTepHCTHKH 33-peaoHaHCa, II-peaOHB.HCa 

H HYKJIOHa Kalt CBHaami:oro COCTOHHHH xopomo cornacyroTCH C.HX _aKcne

pH:MeHTaJ1bHliMH aaaqeHHlD4H. 

B rnaBe I. B pawcax ,1tHcnepcHOHHoro_ueTo,1ta, ocHoBaHHoro 
' - ... 

Ha BBe'ABHHH napUHaJILHblX ru!IIJIHTY)t KOM6HHHPOBaHHeM 'AHCnepCHOHHb!X co-

~THOmemitt nnepe'A-Haaa;zt, ruin:nHTY)ta [i;[R NN rrpe'ACTaBneHa B BH;zte, 

KOTOpliA fi03BonaeT HCHOJIL30BaT~ ee ,ltJIR OHHCaHHa CJ18.JtYD~eA no 

CJIOl!tHOCTH B noc;ne'AOBaTeJIDHOCTH rrponeccoB _CHJIDIWX B8aHJIO'AettCTBHtt . . 
nenHqaHli - H80BeKTOPHblX aneKTpo11arHHTHblX qiopMq>aKTOpoB HYKJIOHOB. 

Iricnonb80BaHHe 5TOit 8JllIJIHTY)tli B. 'AHCnepCHOHHblX COOTHOmeH:irnx _ .lt.llJI 

qiopuq>aKTOPOB npHBO'AHT K BlipwiteHHHM, 'AlllllJlH!l. npaBlfJibHOe OfiHCaHHe 

HX H80BeKTOPHWC qacTett /II/, cnpane;ztnHnoe, BIIpoqeu, JIHllll, B 06:naCTH . . . . . 2 .. 
nepe;ztaB~euwc mmynLcon 'AO / L / tv I (ran) • 3To orpaHHtleHHe. aaxo-

'AHTCH B cor:nacuu _c HH8KOaHepreTnqecRHMH_npe;ztcTanneHHmill, cornacao 

8. 

\ 

., 

KOTOPW4 >11Cnonbayeuan HaMH e'AHHaH rum:nnTY)ta ~'.f.: Nii cnpaBe'AJIHBa B 

o6naCTH -IO :ff; v~ IO e'jJ,:P: ~ )) -KBa;ztpaT TpexuepHoro mmyJILCa 

B c.n.M. CHCTew :AN ). IIapa1iteTPli qiopuqiaKTopon sauKHyTIDI o6pasoM ,.,.. . 
11upaJtaDTCH qepes napa11eTpli g;:'~ -H 1~ N -BaaHUO}leitCTDHH ,Hanpmi:ep,,1tJia 

q>OpMq>aKTOpa, npe'ACTallnneuoro B BH,Jte: 

r,v(t) = ~(i + dl ) . 
.l 2, ty -.t I 

(I) 

143 STOrO llO]lXO'Aa c.11e'l1,yeT, qTo 

cl = i_p +ai(ty-4) ) ,2) 

tp ' 
r}le al - n'AJilm8. pacceHHJ4H11 aunnHTY)tli f.r: I: f 1::A -pacceHHHH. 

IlpH 8HaqeHH!!X Qi-~ O,I + ?,2 H i.f ~ 22ft Blipa.JEeHHe /I/ 

BllOJIHe Y)tOBneTBOPHTeJibHO OllHClillaeT 5KQnepaMeHT8JlbHli8 'A~Hlie B Bli

meyKa.38.HHOit o6naCTH Manmc nepe]laBaeMblX HL!IIYJILCOB. 

rnana n nocn~eHa pacCMoTpeHHID HH8KOaHepreTHqec1toroNN' -

pacceHHHfl. B STOtt rnane fiO]lp06HO paccMOTpeHa 8),lfiJIHTy;n;a, HaxO]l~aHCfl 

Ha nepxHett CTyneHbK8 HepapxnH CHJlbHWC BSaHMO'AettcTBHit, a m18HHO, 

aMIIJIHTy;n;a Nil -pacceHHHH - HaH6onee cno:awan, HHTepecHan H, noza

nytt, HaH6onee B8.llHaH H8 8lUIJIHTy;zJ; CHJlbliblX B38JIIKO'jJ,eitcTBHi1. 

KpaTKO HBnararoTCfl pesyJIDTaTH pa6oT I958 ro'Aa, n KOTOPblX Bnep-

lllie 6Wia c~opMyJIHPOBaHa O,ltH06080HHaH MO,JteBL H npo,1teMOHCTH

poBaHa Heo6xO~m.lOCTb yqeTa 06KeHa CK8llfiPHliM M830HOM /I2-I?/. B 

8THX pa6oTax, HCXO'AH HS npe'ACTaBneHHH O TOM, qTO HyKJIOH-HyKJIOHHI,18 

CHJili o6ycnonneHu 06MeHOll xax C llC8B'AOCKaJ1fiPHWiH, True 11 CKaJIHP

HWH Jl880HaMH; 6WIO nonyqeno BeCbMa Y'AOBJieTBOPHTenbHOe OfiHCaHHe 

,ltHq>\tlepeHUHaJILHHX ceqemrtt 11.p -pacceHHHH BO BCeM !pH8Htl8CKOJI HHTep

nane yrnoB n o6nacTH sHeprHtt OT IOO 'AO 600 MsB. 

PaccuaTpHBaeTcH .nonpoc o BJIHHHHH 'i:'k II ii - BSBl!MO}leiicTBHH Ha 

pacceHHHe HyKJIOHOB Ha HyKJIOHax /IS/. Awu!HTY)ta pacceHHHH Hy~OHOD 
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Ha HyICJIOHWC C nOIIOlllJ>IO yCJIOBHH j'HHTapHOCTH :eupazaeTcH·qepea HS:-
. ~ - , 

:eecTHYRl H3 rJia:el:l I 8.lUIJIHTY]tY J .. 12 #Al - :esaID10,1teltcT:BHH, onpe,1teJieH-

HYRl )UIH yrna pacceHHHH Hasa,n;. IlpOH8Be;n;eHO cpa:eHeHHe C ;n;aHHWH 

qiaso:eb!X amumso:e TeopeTHqecKHX sHaqeuHlt qias /'fl -pacceHHHH c 

t = 2, 3. IlyTeld cpa:eHeHHH ;n;HcnepCHOHHWC COOTHOmemilt ;n;JIH'./1# -H 

Iv N - aJ,IIIJIHTY]t c a11nJIHTY.ItW4H, paccqHTaHHl:lllH 11 npe;n;nonoxeHHH _p -
H (J -lle30HHOH ,ItOMHHaHTHOCTH cor;naCHO JiarpaHXlllaHY THna KlKa:Bl:l 

/IB, 25/, no;nyqaJOTCH cne;n;yro1I1He 3aMKHyTUe BllpB.!teHHH ;n;JIH KOHCTaHT 

CBHSH _p -Kesolia C HyKJIOHWlH /IB/ : 
2 _J_ -tel . 81JNtV - ~ Q, ) 

(3) 

H nHOHal!H'/!9, 20/: 

CJ .. (j, .•· .=cc[tp + CL1 (tp -4 )] (4) 
(JL_pNN OL_pi~ · J J · • 

Hs 3THX ;n;:eyx COOTHOmeHHlt C yqeTOM ./2/ cne;n;yeT, qTo 

1· ·- 2 a-fticl 
4~ ~1JJ11i' = 21.JNN = . 2 · (5) 

H c ~eTOM _S U
3

- cmweTpHH - aaanoru~aoe 11up8l!Ceuue ;n;na KOHCTaH-

Tfl Cl • . . . ou';),w . 
Hs 3THX COOTHomeHHlt BH,I!HO, qTo rHnOTesa yHHDepcaJILHOCTH 

CaKypaH /2!/ uoxeT 61:lu ~ge :eu:ee;n;eua Ha npe,1tnonozeuu _o}) , :
MeaoHHOlt ;n;oMHHaHTHOCTR :e Ji.M- HN#-pacceH_HHH. f~xa1-o,1-o,2, 

a.· =O,os~o,u, H !p=22J'lno~y11aDTca sua11~HHS1J;u~'"2,4-2.B, 

corJiaCyJllllH8_~JI C 3XcnepHM8Hl'6Jll,Hll)(J( 3H61l8HHJl)(l(_ IIHpHHll p 
-KeaoHa~ , OKaswiaeTca, ;n;Wiee, 'lTO ecnu ;n;JIHHa pac_ceHHHH Q.0 S -

DOJIHH 'A~ -pacceHHHH B co~~OHHHH c J :=I=: 0 uruco;n;HTCH B OKpecT_~ 

HOCTH SHa'leHHHQ00,2 e;n;.j-l;1, TO peaJIH3~8l'CJI auaJIO~HllHaJI 

j'HHllepCaJIJ,HaH CDH3l, (J' -1,i'esoaa C nHOHaMH H HyICJ10HaMH 
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I .,. 

r 
r 

.2. 2. 1 1·· t 
<i}-&~1<: = ~G°lr'N ~ 2 c,o (]" ' (6 ) 

. 2 . , -2 
Hs (6) CJie;ztyeT, qTo OTHOmeHHe ~er/fa-~ 0,2-0,3 e;zt. j'-R • J(aHHI:le 

KaK. no Ti#- ' TaK H no N#-pacceHHHRl xopomo OIIHCUBaJOTCfl 

npH 3HaqeHHHX nap8.MeTpo:e, DUTeKaJO!l\l'[X HS COOTHOWeHHlt (5)-(6). 

Ha OCHOBaHHH _nonyqemtwc peaylll,TaTOB qiopKyJIHpyeTCH ]tHCnepcH

OHHaH O,I!H06030HHaH MO;zteJIL, npHBO,I!HTCH pacqeTU BKJia.ztOB ;n;Harpaw B 

HHBapmmTH!re H nap~aJil,Hl:le aKnJIHTY]tfl ,41,4/ -paqceHHHll. HonyTHO ccI>op

Kym1po:eaau HHTepeCHl:l8 IIPl!BWla KpOCCHHr-CHl.!MeTpHH ]tllfl T.H. 114llf8H

qe01mx" ai.mnHTY]t # ,4/ -paccemrna, aaaq,'IT8JILHO ynpo111aJ01I1He BHmeyxa

saHHue pacqeTU. Cy111eCTBeH~Olt oco6eHHOC~l,R) HCIJOJIJ,SyeKO~O IIO]tXO;zta 

HBJIHeTCH TO, qTo IIPH OIIHCaHHH pa3.11H'lHWC npo~eccoD HCIIO_JILSyJ)TCH 

O]tHH H Te xe napaueTpu. Bazmm OTJIHqueii OT 001:lqHW( nOJIJOCHl:lX 110-

;ztenett HDJIHeTCH B03MOXHOCTl, yqeTa j'HHTapaoro HHTerpana. . is :rax, npH pacqeTe cHHrneTuolt O -BOJIHl:l pp -pacceHHHH /22, 23/ 
Hap~y C BKJia,D;OJl 'JZ -, ..P -. w -, ct -KeaOHOB yqHTfl.DaeTCH Ta:ue B 

YffHTapHult HHTer?aJI· JlJIH STOR BOJIIW ¾ -JleTO]tOJl :enepB!re HaibteHo 

aHaJIHTHtleCKoe (xoTa H npH6nueuaoe) pemeHHe, ocHoBaHHoe Ha maq~ 

HOit annpOKCiUla~H qiyaKnd JlexaH]tpa. 9TO npH6JIHJ:eHHOe pemeHHe ]laeT 

xopomee onHCaHHe SKcnepHKeHTaJILHliX ]taHHWC, B qacTHOCTH, OIIHCW1aeT 
J ._ '. . 

nepexo.1t c])asu S
0 

uepes HYJIL :e oxpecTHOCTH 250 Mall. Cpa11HeHHe c 

TO11Hlill(H pesym.TarauH, nonyqeHHfl.JlH qzCJieHHWH MeTO]taHH /24,25/, 

nOKa8WlaJJT, qro STO pemeHHe xopomo BOCIJPOH3DO]tHT Bee ]IOTSJlH,IIPH 

aaaqeHHfix: ·KO~CraHT CBHSH, ~3HTHX corJiaCHO (5) H (6). 

lia-sa TOro, '4TO B naPI!HaJILllllX BOJIHax BKJI8,ltfl (!j -Keaoua OKa- , .. ·.. 2 . , . , ,· 
3WlaJDTCH nponop~OHaJil,HliD(H :ee;n~qHHe gff"/to- , MU !fe JlOJl:8Jl c;zteJiaTI, 

onpe;zteneHHoro ·· 38.Mll'leHHH o Macce d -Kesoaa. 
., ' ·. . . . ,t· 

qro ze xacaercJI BKJJ.aJI,a}' -Mesoua,ro paccworpeHHe S -Bo~uu 
' .o 

,;aer HaHOo.11ee iier1od! BHBO.lt · o · roK, qro· npx ~1,PNH < 1 

,.h 



MOXHO nonyqHTD y~oBnerBOpHTeJIDHOe onHCaHHe 3KCnepH-

MeHTa!DHllX ~aHHllX H qro, cne~OBareJIDHO, ~aHHile no 

N N -paccesrnHn ne nporHBopeqar rHnore3e ym,rnepcanDHOCTH 

. C8.Kyp8J! /21/. K8.K noKas8JIH namH pacqeTli, sal!HCHl,IOCTD ~as A/ ,11 -

paccemma OT Q 
2 

cna6aH H, nO-llH]tHllOMy, KaK pas STO o6CTOH-
. (JLJ>NN . • . 

TeJIDCTllO H npHlleJIO K H3DeCTHOMY sa6Jiyllf;lteHHJO, qTo ;ziaHHl,16 no.4/#-

pacceHHiuo,cornacHO /24/ ,npOTHDopeqaT STOil rHDOTese. 
. J. 

· OcHOllllllaHC:& Ha aH8JIHTHqecKoM pememrn ;zinH S0 -DOJIHH, Dnep-

Due y;it8JIOC:& nonyqHT:& TeopeTuqecitHe SHaqeHHH nap8JleTpOB TeopHH 

S~KTHDHOro pa;ziHyca, Bl:lpW!teHHl:le qepes nap8.MeTpli 60SOHOB /26/. 

l{anee n~HBO;!lHTCH pacqeTl:l .P -DOJIH c .t = 1 >,.,017-pac_geHHHH 

/27 /. IloKasauo, qTo Bee /J -llOJIHl:l, sa HCKJIIO'l{eHHell llOJIHli Po ' 
y;itOBJieTBOpHTeJI:&HO onHCW!aDT 8KCnepHMeHT8Jl:&HUe 'AaHHlie 6es yqeTa 

yHHT8.PHOrO HHTerpana npH SHaqeHHRX KOHCTaHT CBH8H, nonyqeHHblX 

H8 paccMoTpeHHH 'APyrwc napUH8JI:&HblX BOJIH. l{JIH BOJIHl:l 7~ He06-

XO'AHMl:lM OK8.SW!aeTCH yqeT yHHT8.pHoro HHTerpana. 

IJpH BlilIIOJIHeHHH pacqeroB no p -BOJIHaM npaxrnecEH Dee 

HHrepeCHile napl(HaJIDHile BOJIHl:l ff -paCCestHHJI (HlleHHO,C e .. o, I,2,J). 

cpaBHHBaJIHCD C 3KCnepHMeHTOM. IJapUHaJIDHile BOJIHl:l C e. ~ 4 
OllHCilBaDTCJI O~HOllHOHHilM qJieHOM H B Hacroa~ee BpeMJI reope

rHqecxoro HHrepeca He npe~craBJisnr. 

Hrum BWIOJIH6Hli T6Kllte pacqeTl:l napitH8Jl:&HblX aMllJIHTy;it /Jp -pac

CeHHHH C yqeTOM HexoppenHpoBaHHoro 1':f-B88.HMO'A6iiCTBHH /28/. IlpH 

STOM HCnOJI:&SOll8JIHC:& Ol(eHKH KBB,D;paTH.llX 'AHarpaJDl, lll:lllOJIHeHHHe 

AllaTH, Jlff'Aepo11 H BHTane /29/. 0Ka31:lB8.6TCH, qTo yqeT STWC ;ziuar

paw.t HeCKOJI:&KO yxy;itmaeT SHepreTH!leCKOe noBe'AeHHe ll8.Pltl!8.Jl:&!WX 

aMllJIHTy;it. Bonpoc o ponH T8.Kmc 'AHarpWlll B AIAI -pacc~mmH 'AO cero

'AHHlllHero 'AHR OKOIAaTeJI:&HO He pemeH, XOTH_B nocne'AHee BpeMH llOHBH

JIOC:& MHoro pa6oT, nOCBHll!eHHwc STOi npo6ne11e (CM., Hanp.,/30/). 
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Ilocne 'AeTan:&Horo paccMOTpeHHH p /J -pacceHHHH Mil oCipaTHJIHC:& 

K HSyqeHHIO np -pacceHHHH /3!/. l{aHHl,16 no STOUY npoueccy HBJI_H

IOTCH ueHee TOqH.l,IMH (cu., Hanp., /32,33/), nOSTOIIY npma:oe cpan

HeHHe TeOPHH C sxcnepIDleHTOM Ha ql()H~ y;itOBJieTBOpHTeJI:&HOrO onnca

rurn pp-pacceHHHH S'AeC:& He npe'ACTaBJiaeT sa.,11aqH nepEocTeneHHoil 

BaXHOCTH.Jna orOopa xe e~HHCTBeHHOro pemeHHH HCll0JID30BaHHe 

~HcnepcHOHHl:lX coornomeHHI oqeHD HHTepecuo, llOCXOJIDXY 

~o cero~unmuero BpeueHH B oOJiacrH aHeprHI nopn~xa 

50 MsB O'AHOSHa'llHl:lil, qiasoBl:lil 8.H8JIHS He BlilIIOJIHeH. llnH p'emeHHH 

STOil S8,D;aqu HCllOJI:&80B8.JIH 'AHCnepCHOHHl:le COOTHOmeHHH 'AJIH napitH-

8.Jl:&HblX aMllJIHTy;it np -pacceHHHH. Ilonyqettu ;ziHcnepcHOHHue noporonue 

npaBHJia Cy:MM, KOTOpHe xopomo BllllOJIHHIOTCH. IlyTeM cpallHCHHH SHCp

reTnqecKoro XO'Aa W8.S pacCeHHHH BllllOJIH6H.OT60p H8.HJiyqmero waao

BOrO pemeHHH. 

B rnalle fil paCCMOTP6HO pacceHHHe IIHOHOB H HyKJIOHOB npn cpe;zi

HHX sHeprHmc (;zio IO rsB). Jro ocoOaR oOJiacrD 3Heprxa, 

r~e He npHMeHHMll HH ~HCTO Bl:lCOK03HeprerHqecitHe, HH 

'llHC_TO HHSKOSHepreTHqecKHe ll;!leH H IlOHHTHH ' O~Haxo , Bee . ellle .»ax

HyJO POJI:& HrP8.KlT HHSKOSHepreTH'l{eCKHe napaMeTpu. B STO~ CBHSH 

BOSHHKaeT BOnpoc O TOM, Ha~KO_ll:&KO OHl'l cor1.1aCyJOTCH C napaMeTpa

MH, llCnon:&SOllaHHh!Mll npH OllllCaHHH ~aHHHX B OCiJiaCTH HHSKHX SHep

rHI. 

PaccuoTpeHa ;ziHcnepcHOHHaH uo;zien:& ;zinaX N-pacceHHirn Has8,D; 

B o61.1aCTH _cpe;ziHHX aueprHil,. HMeDlll8.H CYlll6CTB6HHile npeRMYlll6CTlla 

nepe;zi HSBeCT~Oil MO'AeJI:&D Eaprepa-lCnaitHa /34/
0

H ee llOCJie'AyJOJ!UWH 
' 

MO;!ll'l~HKartHHl4H_. Hama MO'A6Jl:& OCHOBatta Ha HCilOJI:&SOBaHHH 'AHCilepcH-

OHHblX COOTHOmeHHit H8.S8,D;, 'A6T8JI:&HO HSy'!l6HHWC D l'JiaBe I. Oxa-
38.JIOCD, \lTO ttapimy C ,11aHttlll.rn no qzt fJ -pacceruuoo H83~/J5/ ,B 3TO!l 

MO'Aenn ~opomo OilHCUBaIDTCH ~ BUCOKOnpel(HallOHHUe 'AaHHue 
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no nponeccy:ii--p-:£0n, - paccemIHfl /36/. liHTepecHo OTMeTHTI>, qTo 

npH TaKOII OnllIC8HHH Ba:EHWl, XOTH H HeOOJII,IIIH)I no aOCOJ!llTHOlt BenH

qHHe, OKa3!IBaeTCfl BKna.it HyKnOHa, yqHTWlaeMoro B 'AHCnepcHOHHOM 

COOTHOmeHHH KaK nonIDC B s -KaHaJie, T.e. Ka.K aneMeHTapHaH qacTH

na. He~anHo B nHTepaType nOHllHHHCb aHaJIOrlliqHhle yKa3aHHfl Ha TO, 

qTo HyKnoH HllnaeTcfl aneueHTapttw.i /3?/. 

li, HaKoHeu, B nocne~HeM pasAene rnanu ill pacc11aTplllll8.IOTCfl 

:zutcnepcnoHHue npannna cyui, ~na aMnnHTm 1£N- !II /1#-pacceflHHH. 

llonyqeiro Mo;zu1qiHunponaHHoe KOHeqffOaHepreTHqecKoe npan1mo cyw ·~a 

aMnnHTYAhl 'Ji: N -paccefl!IHH /38/ Tl/Illa npanHJia cyw.r H:am-Conon1,e:aa

JloryHOBa-TaBxenH,nse /39, 40/. 

IlpoBeAeHa nponepKa nunonHeHHfl KoHeqffoaHepreTnqecK!IIX npanHn 

cyw.r AnH rumnHTmu II N -paccemIHH. 3TH nocne,nHHe TBJCllte nunon-

Hfl!OTCH npH np!IIHHTWC HaMllI 3HaqeHHf!X HllI3KOijHepreTHqecKHX napaMeT

poB NN -pacceamrn. 

BaxHWl HToro11 pesyJILTaToB, onHCaHHhIX B rnaBe m, a~naerca 

xopomoe cornacoBaHHe ucnou30BaHHHX 3_nec1, 3HaqeHHlt HH3K03Hepre

THqecKHx napaueTpOB C HX 3HaqeHHHMH,onucaHHWlH .B rJiaBax I H rr. 

0T'A8nI>Hh!e qacTH 'AHCCepTa!U!H 'AOKn~hIDMHCI, Ha BceCOll3HOlt 

Melltlly30DCKOlt KOHqiepeHIU!H no RBaHTODOlt T80PHH nonelt H TeopHH 

aneMeHTapHwc qacTHU ( Yuopo,n, I958 ), YI Bceco1>aHolt 11euyaon- · 

CKOli KOHqiepeHIU!H no TeopHH anexeHTapHwc qacTHU ( YlEI'OPO'A, I965 ) , 

I Mei.nyaapo,nHOM COB81It8JfHH no HyKJIOH-HyKJIOHHWI H nHOH-HyKJIOH

HWd D3aHLIO'A8ltCTDHf!M ( , .l!y6Ha, 1968), IY HBY'IIHOII KOHqiepeH-

W.H IIOnO'AWC MaTellaTHKOB YKpaHH!il ( K1teB, 1968 ), Pa6o'IIHX COBe1Ita-
HHHX no 8JCCHOM8TH'll8CKOlt T80PHH nona H T80PHH aneMeHTaPHlilX qac

THU B HTcI> AH YCCP ( K:ReB, 1968-1969 rr.), Me%,ltyHapo,nHOJI, KOHqie

p8HIU!H no q!H3HK8 BlilCOKHX 8Hepralt (KHeB,1970) llI Ha IY PaOoqe11 co

B81ItaHHH no <.Pl'f3HKe BHCOKHX aHepralt B HT<l> AH YCCP (KHen, 1971). 
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DcHoBHoe CO'AeplltattHe HacTOH1Itelt 'AHCcepTUUl!llI ony6nHKOBatto B 

CTaTI>llX (6, ?, 8, 9, IO, II, I2,. 13, 14, IS, I6, I7, IS, I9, 

20, 22, 23, 26, 2?, 28, 3I, 35, 38). 

JIHTEPATYPA 

/I/. Jl.B.llinpKoB, B.B.CepeOpaKoB, B.A.MemepnKoB. JlHcnepcHOHHue 
TeOpHllI CHJILHUX B38llIMO,neltCTBHlt npH HllI3KHX 3HeprHHX. 
UayKa, MoCKBa, I967. 

/2/. B.B.CepeOpnKoB, Jl.B:lliHpKOB. IlpoOnew cpH3llKH :rneMCHTapnux 
qacTHU llI aTOMHOro a,npa /3'l!Af!/. ATOMllI3,naT,MOCKBa,I970, 
TOM I, Bim.I, cTp.I7I 

/3/. Il.C.licaeB. ITpoOJieMhl !pllI3llIKllI 3JI8M8HTapH!JX qaCTHl\ H aTOMHOro 
H,npa /3'l!Af!/, ATOMH3,naT, MOCKBa, 19?1,T.2,BUil.l, CTp.67. 

/4/. J{llC.qLll. AHaJIHTHqecKM TeOpllifl S - MaTpnnu. "Mnp",M.,1~68. 

/5/. G.Chew. Pb;rs.Rev.Lett., ~. 233, 1962. 

/6/. B.H.nett,nLeJI, B.B.CepeOpaKoa, Jl.B.!ilHpKoa. n,n.¢Hs.,h 625, 
1967. 

/?/. B.H.IleH~beJI, Jl.M.MapuHa. H,n.cpH3., 1, 635, 1968. 

/8/. Il.H.JieH,nLeJI, Jl.M.MapHHa. H,n.¢Hs.,§, 1044, 1968. 
/9/. B.U.JieH,nLeJI, Jl.M.MapHHa. B co."qeTBepTa HayKOBa KOHcpepeH-

uis! MOJIO,niix MaTeMaTnKiB YKpal!m", CTp.217, KueB, AH YCCP, HH-r 
KareMBTHKH, 1968. 

/IO/. B.H.JieH,nLeJI, Jl.M.MapHHa. TlpenpHHT UT~69-22, KueB, 1969. 

/II/. A.U.JieH,nLeJI, B.H.neH,nLeJI, B.A.Me1ItepaKoB » ~p. H,n.qms., 
l, 1093, 1966. 

/12/. D.M.JioMca,Jtse, B.li.JieH,nLeJI, E.M.3pHcT. !3TP, J7, IJ42,I959. 

/IJ/. D.M.JioMca.itse, B.li.JieH,nLeJI, ¥..D.Kp»BCKHR.YKp.¢»3.xypH., 
!!,, I2J, I959. 

/I4/. D.M.JioMca,nse, B.li.JieH,nLeJI, H.D.KpHBC:ttHR H ,np. B co. "IlpoO
Jiew COBpeMeHHOR reopHH 3JieMeHTapHIJX qacrHU" ! 2 /Tpy,nu 
BceCOll3HOll ll8XBY30BCKOlt KOH¢epeHUllIH no TeopHH·3JieMeHrapllliX 
qacTHU, l958r./, cTp.2II, Yxropo,n,3axapnarcxoe oon. H3-BO, 
1959. 

15 



/15/. Il.M.JloMCa.Itse, B.H.JleH,n:LeJI, H.D.KpHBCKlilt. B ed. "IIpodJieMIJ . 
COBpeMeHHOR TeOpHH 3JieMeHTapHllX qacTHU i 2 /Tpy,n:11 BceCOD3-
HOR M8ll:BY30BCKOR KOH~epeHUHH no TeOpHH 3JieMeHrapH11X qaCTHU, 
1958 r./, CTp.195, Y:z:ropo,n:,3axapnaTCKOe OdJI. H3-BO, 1959. 

/16/. D.M.JIOMC8,ll3e, B.H.JleH,n:LeJI, H.D.KpHBCKliR. H3BeCTHR BY3"oB., 
q>H3HKa, !!,, l2J, 1959. 

/17/. D.M.JloMCa.It3e, B.H.JleH,n:LeJI, E.M.:3pHcr. YKp.~Hs.:z:ypH., .2., 
773,1960. 

/18/. B.H.JleH,n:LeJI, E.M.:3pHCT. fl,n:.~H3., !i,' 614, 1967. 

/19/. B.H.JleH,n:LeJI, n.M.MapHHa. IIpenpHHT H~69-90, lfueB, 1969. 
CM.Taiae ed. XY Me:a:,n:yHapo,n:HM KOH~epeHUHil no ~3HKe BUCO-
KHX 3HeprHR, TOM.2, CTp.492, lfueB, 1970. 

/20/. B,H.JleH,n:LeJI~ n.M.~apH~a. fl,n:.¢H3., J,g_, 862, ~970. 

/21/. J.J.Salr:Urai. P~~-Rev.L:tt, 1 ~, 1?21, 1966, 

/22/. V,I,Lendyel 1 E,V,Tovtin. Wucl,Pb7s., ~. 346, 1968, 

/2J/. B.H.JleH,n:LeJI, E.B.TOBTHH, Bed. "qeTBepTOBa HayKOBa KOH
¢epeHu:1s! MOJIO,ll;~X MaTeMaTHKiB YKpaiHH", CTp.218, KHeB, 
AH YCCP, HH-T MaTeMaTHKH 1 ~968. 

/24/. J,S,Ball, !.Scotti, D,Wong. Ph;rs,Rev,, 1421 

1000, 1966, 

/25/. B.H.JleH,n:LeJI, B.B.Cepedpi!KOB, fl,n:.~H3,, 1, 879, 1968. 

/26/. B.H,JleH,n:LeJI, E.B.TOBTHH, E.M.:3pHCT. Bed. "HyKJIOHH H nHo
HH", MaTepmum l Me:a:,n:yHapo,n:Horo COB8JllaHHil no, HYKJIOJI-HYK
JIOHHl1M H nHOH-HYKJIOHHHM B3_aHMO,n:eltcTBHilM, CTp.120,. npenpHHT 
OHflH Pl-3971, nJdHa, 1968. 

/27/. B.H.JleH,n:LeJI, E.B.ToBTHH. YKp.¢irn.,:z:ypH., !.2, 1761, 1970. 

/28/. B.H.JleH,n:LeJI, E.B.TOBTHH, E.M.:3pHcr.IlpenpHHT HT<I>-69-35, 
KHeB, 1969. .. 

/29/. D.Amati, E.Leader, B.Vitale. Ph;rs.Rev., 1;.Q, 

750, 1963, · 

/JO/~ J ,Binstok, .Ph;rs.Rev., l>, 2, 1139, 1971, 
Cu.raiae R,Brian et al, .Phys,Rev,D, !±, .. 1~1, 1971, 

16 

/JI/. B.H.JleH,n:LeJI, E.B.TOBTHH. Ilpenpirnr HN>-7I-II5E,KHen,I97I. 
/32/. 3 • .HHoyr, D.M.!{a3apHHOB, 1>.Jlerap H .np. B.cd. "HyKJIOH!l H 

nHOHll", MaTepHaJI!l 1 Me:a:.nyHapO,n:Horo COBe1qamrn no HYKJIOH
-HYKJIOHHllM H nHOH-HYKJIOHHIDt B3aHMO,neilCTBllRM 1 CTp. 140 
OIDIB PI-3971, nydHa, 1968 •• 

/JJ/ • M.MaKrperop. B c6 • "HyKJIOH!l H IlllOHll", MaTep11aJIU I Mell(.ny
Hapo,n:Horo COBemamm no HJKJIOH-HyKJIOHHHM H mrnH-IIYKJIOilHIJM 
B3aH!.!O,ll;eHCTBHilM, CTp,95, Olillli Pl-J97I, nydHa, 
1968. CM.TaKJl(e Phys, Rev., 1.§g, 1714, 1969. 

/34/. V,Barger, D,Cline, Phys.Rev., lli, 1792, 1967. 

/35/. A.H.JleH,n:heJI, B.U.Jlen,11;1,eJI, IIpenpHHT HT<l>-72-IBOE, ImeB,1972. 
C~.TaKlll:e cd."Comp~ and dual models ",cTp.IOI,K.,1971. 

/36/. V,Kistiak?vski, P,Triantis, R,ramamoto et al, Phys.Rev, 

Lett., 26, 1498, 1971, 
/37/. H~Q~Il!H3dypr. ~,ll;.~H3., .17., 1297, 197J. 
/38/. V,I,Lendye;,,J,Mathews •. Ph;rs,Lett., 2, 286, 1963, 

CM.rape V,I,Lendyel, J,llathews. CIT-preprint, Pasadena, 
Calif., 1963~ . . . 

/39/. K,Igi, Ph;rs,Rev,Lett. 1 _2, 76, 1962, 

/40/. A,A,Logunov, L,D,Soloviev1 A,N,Tavkhelidse, Ph;rs.Lett., 

24B, 18, 1967, 

PyxonHCI, nocTynHJia B H3,ll;aTeJILCKHR OT,neJI 
14 .nexadpi! 1973 ro.na. -

17 


