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Be.l(ymee HayqHo-nccJie.l(oBaTeJil>CKoe yqpe~eHJre: MHCTHTYT 

R.l(epHHX HCCJieno~ AH CCCP. 

ABTOpecpepaT pa30CJiaH " " 1976 I'O,I(a. 

3amRTa ,mrccepT8lJllli COCTOHTC.ll: " " I976 I'OM 

Ha sace.l(aHHH cne~3HPOBBHHOI'O Y~eHOI'O coBeTa K-56 Jia6opaTOPHH 

TeOpeTKtreCKOlii: lfE3HKll (WJlll (Jry6Ha, MOCKOBCKaJI OMaCT:b) • 

C ,mrccepTaUReH MOXHO 03HaKOMRTl>C.ll: B 6HOJIHOTeKe ~. 

Y~eHRH ceKpeTap:~> CoBeTa B.M.lirypaBJreB 

Msy~eHHe JienTOH-a.l(pOHHhlX npoueccoB .l1BJI.ll:eTCfl o.l(HJrM H3 CaMIDC 

8~KTHBHhlX CITOCOOOB HCCJie.l(OBaHli.ll: CMHbHO B3aHMO~eaCTBYDmMX ~ac

THI.{ .ll: ITOJiyqe.HIDI HHqloPMaU.Il:.ll: 06 a.l(pOHHhlX Helii:TpaJI:D!illX TOKax. 

B 1968 I'O.l(y Ha JIHHeRHoM YCKOpnTeJie B CTa~pne 6HJIH Ha~aTu 

aKcnepHMeHTH no rJIYOOKoaeyrrpyroMY e -f pacce.ll:HliiO, CHrpaBurn:e or

poMHYJl pDJ!b B pa3BHTIDI Ha.IliiDC ITpe.l(CTaBJieH.Itllii: 06 a.l(pOHax. B03HJIJKH P 

H nonyqHHH pa3B.Il:Tiie TaKHe HanpaBJieHH$1 TeopeTHileCKHX liJCCJie~OBa 

HKA,KaK napTOHHaa MO~enb,rrpHHUJIJIT aBTOMO~enbHOCTJIJ, KOH¢0pMHO-HH

BapHaHTHa.ll: TeOpH.ll:, aCHMITTOTK'!eCK.Il:-QBOOO,I(HHe KBaHTOBHe TeOpim IIO . 

UeJI:D rrepBOR ~aCTH .l(HCCepTauKH COCTOHT B ITOJiyqeHim H~PMaUKH 0 

CTPYKTYP8 HYRJIOHa Ha OCHOBe HMelOillliXCSI TeOpeTU~eCKRX rrpe.l(CTa.BJieHJ 

H aKcnepHMeH!aJil>HHX .l(aHHHX • 

0.l(H.ItiM H3 KPYIIHeiinmx OTKpbiTJili ITOCJie.l(Hlrx JieT 11BHJIOC:b o6napylKt 

Hl!e CJia6hlX HeRTpaJII>HHX TOKOB B HeRTp.ltiHHHX pea.KW'I.ll:Xe BalitHefuuelii: 3l 

.l(a~eil: .l(JISI TeOp.ltl.ltl H 8KCrrepHMeHTa Ha HaCTOSimeM aTarre 11BJISI8TCSI .11:3~ 

HJre rue CTPYKTYPbio wyH,I(aMeHTaJil>HOe 3Ha~eH.Il:e .l(JISI emml:lX TeOpHil: CJil 

6oro H 8JieKTpoMarHliTHOI'O B3a.ll:MO.l(6HCTBH.ll: HMeJIO 6H OTKpbiTHe HeHT-

paJ!billDC TOKOB y 3apSIJKeHHI:lX ~aCTHI.{o Tipouecca.M, ~o~syqeane KO-

TOpRX nowor.IIO OR OTBeTHTl> Ha 8TII BOITpoCR, ITOCBSimeHa BTOpaSI ~aCTl 

.l(HCCepTru.o;m. 3.l(eC:b BrrepBble npoBe,I(eHO HCCJie,I(OBaHHe, IT03BOJI.l110mee 

CBSI3aT:b cymeCTBOBaHJre HellTpaJil>HbiX TOKOB y 3apSilKCHHhlX ~aCTHU C 81 

rrepKMeHTaJI:bHOK B03MOZHOCTLIO orrpc.l(eneHH.ll: 3HaKa ~pMHeBCKOH KOHCT~ 

Tbl CJia6oro B3anMO.l(eitcTBH.ll: G 
n»ccepTal.{HSI COCTO.Il:T H3 BBe,I(eHHSI, lleTRPCX rJiaB H 3~eHHH. 

Bo BBenemm .l(aH KpaTKIDi o6sop pacCMaTpn:saer.wx B pa6oTe Bon

pocoB H ITpe.l(CTaBJieH nJiaH H3JIOXeHHSI. llpHBe,I(eHH Ta.KXe o6mze COOTHC 

meHl!SI .l(JISI CTPYKTYJ>HHX cpyHK1{IDi HYKJIOHa, KOTOpble ~aCTO RCIT0Jll>3YIOTC 

B cJie,Izyil!UWC rJiaBax. 

llepBa,SI rJiaBB, .l(HCCepTaniDI /I ,Z/ ITOCBJimeHa HCCJie.l(OBaHli!O npo6JJ 

MH HapymeHRJI cKewniHra B rJIYOOKoaeynpyroM e-f pacce.l1H.Itl.ltl • 



B J".a6opaTOpliH TeopeTli'-IBCI\Oii 'lM3rr£ili 

~epHHX ncc~e~oB~i. 

•Tn'IeCKHX Ha.Yl\ 
COTPY.ItHllK 

c.M.EMem,rum; 

JI .H .Jiarm,n;yc, 

~.r:rxe6~ 

lc~e,ll;oBaTem.cxoe Y'IPBl!\Il:eiDie: HHCTHTYT 

" 19?6 roM. 

" 19?6 I'OM 

•l!POBai.aoro Ytieaoro coBeTa K-56 Jia6opaTOpmt 

()lyc5.aa, MOCKOBCKall OC!Jra.CT:&) • 

03Hal\OMRT:&CH B clH6nHOTeKe ~i. 

Co :seTa B.H.lKypa.BJieB 

HajT'Ielme ~enro.a-a,ll;pOHHUX · nponecco:s ~eTcn O,ll;lmM n~ · CaMUX 

3~KTHBHUX CITOC06oB HCC~e,ll;OBalmfi CHHLHO B3aHMO,Il;encTBYD~HX tiaC

TJin H ITO~emta HI$>PManiDI Ocl a.J\POHHUX HeiiTpam.HHX TOKax. 

B 1968 I'OlJY · Ha .mmeii.aoM ycKopnTe~e B CTaH(Pop,ll;e 6wm Ha'IaTu 

aKcnepm.mHTH iro r.rry6oKOaeyrrpyi'oMY~ e -p paccerunno, c~nrn:e or

por.myD pom, B pa3BliTml: HatmiX npe,ll;CT~elmii 06 a,IUJOHax,. B03HHKHH 

n nonyqHJIH paaB:u:THe raxze HanpaBJieHHll reopeTlltrecKHX zccne,ll.ona

HRA,KaK napTOHHall MO,ll.eJIL,npHHUKn aBTOMO,ItBJILHOCTH, KOH~OpMHO-HH- · 

,BapliaHTHaH TBOp:u:H, aC:u:MITTOT:I!'IBCK:u:-cBOclO,Il;H!le KBaHTOBUe TBOp:HH ITOJI.ll. 

Uem. nep:soii tiacTn ,ll;llCCepTanKH cocTOHT B no~eHH:u: HHWOPMaUn:H o 

CTPYKTYPS ~o.aa Ha ocaoBe HMeRll!IHXCH TeopeTii'IeCKHX npe,ll;cT~eH:Hii 

n aKcnep:u:MeH!aJI:&HUX ~HUX. 

O,ll;lmM H3 xpyiTHeiinmx OT:KpuT:Hii noc~e,ll;lntx ~eT · SIBMOC:& o6napyxe

Hne Ma6UX Heii'l'paJI:&HUX TOKOB B HSHTPIIHHUX peaKI.J;H.Ine. Bruimeiimell 3a

._,IJ;Ei.tieii ,JJ,Jl.l! TSOPHJJ H 3KCrrep:u:MeHTa Ha HaCTORIIlBM 3Tane ~eTCH H3jT'Ie

Ime rue CTPYKTYP!l· !llyH,IJ;aMeHTaJI:&HOe 3Ha'ISH:He ,JJ,Jl.l! e,ll;llHUX Teopnii CJia-. 
6oro H a~eKTpo.Mai'H:u:THOI'O B3a:HMO,Il;ellCTBHSI l'IMMO 611 OTKp!lTHe HeiiT-. 

pam.zrux TOKOB y 3apSixteHHUX 'IaCTH:uo llpoueccaM, HayqeRne xo-· 

TOp!lX llOMOrJIO Ou OTBSTHT:& Ha 3TH BOIJpOC!l, rrOCBruneHa BTOpaSI 'IaCT:& 

,ll;llCCepTanmto 3,1J;eC:& BITep:sue npOBB,Il;BHO HCCJie,ll;OBaH:u:B, IT03BOJISIIOIItBe 

CBSI3aT:& CYIItBCTBOBaHHB-HBllTPaJI:&HUX TOKOB y aapSixteHHUX 'IaCTH:U C 3KC

nepHMBHTaJI:&HOK B03MOXHOCT:&ID OnpC~eJieHHSI 3HaKa ~pMHBBCKOH KOHCTaH

Til c~6oro rorumo,ll;ellcTBWI G 
~lCCepT~ COCTOHT H3 BBB,Il;BHHH, 'IBTH,PCX rJiaB H 3aKnXNBHHao 

Bo BBBliBHHR ,ll;aH KpaTKHii Ocl30p paCCMaTpHBaCI.WX B pa60TB BOn

pOCOB H npe,ll;CTaBJIBH nnaH H3~0XBHHHo llp:HBB,Il;eH!1 TaKxte OcliitHe COOTHO

meHHH ,JJ,Jl.l! CTPYKTYP!lf:lX @'HKnHH ~o.aa, KOTOp!le '!aCTO ncrrom.ayroTCH 

·B c~e~ r~. 

flepBM r~ ,ll;llCCepTanKH. /I •2/ rrOCBRIIlBHa HC~B,Il;OMIDIID npo6Jie

M& HapymeHHH CKeWmHI'a B r.rry6oKoaeynpyroM e-f pacceJIHHR • 

061K:.i<il:JI:l:mw~ tr.cnt'I'JT 
o~pn!::!x ~~neoosnl 

6H6JIHOT 



B llOC~eAHEX aKCnepHMBHTax llO ~ellTOH-nyKnOHHHM CTO~OBeHHRM, 

Bi1IIOJIHeH.IillX B SLA C it EaTaBim, no;rytielill YRasamm Ha. B03MOlltHIJe 

OTMOHeHIDI OT CKeitmmra. lJ:pe3Bll'IaiiHO BalltHllM. )I)IR Teopnu npe,n;CTa.BJIJI

eTC.II BIJ.IIC.tmT:& qoprzy 13TOI'O OTMOHeHIDI. 

B ~ccepTauHH Ha OCHOBe ,ll;eTanDHOI'O aHaHH3a .n;aHHHX rpynniJ 

5 LA C- M I T npone.n;eHo HC~e.n;oBaHHe flPHMeHHMOCTH pas-

JJWilillX <Jx>pM Hapyme.tm.II CKeitmmra. 

B § I 6wm nporura.Jm3HIJOBaHIJ nee .n;aHHHe B npe.n;no~oJKemm: o 

CYI!IeCTBOBaiDIII aHOMaJil)HHx pa3MepHOCTei1. !IaJnrnie aHOMaJil)HlJX pa3Mep

HOCTeil y onepaTOpoB .IIBJIHeTC.II OCliOBHHM c~e,n;CTBHeM MaCmTa6HOCTH 

HHBaiJHaHTlillX. no~eBHX MO,n;e~eil Ha. M8JIHX paCCTO.f!HIDIX. ilpH a!!aHH3e · 
. . . ~ 

K CKeibmHro:s:>MY BllpaJKe.tmiD ,IT.7I.II Y ~ ,IJ;06aBJIHJIII 'DieH Bir.n;a fn ~.:!. 

o6yc~OBJie.mruii aHOManDHllMR pasMepHOCT.IIMH. TaK KaK TO~KO H3 I'Hll0-

Te3H 06 aH01'11aJII>lillX pa3MEipHOCT.IIX H~3.1I C,ll;eJia.T:& onpe.n;MeH.IruX BH-

BO,ll;OB 0 R..:;: :!' t TO liCll0~30BaHHC:& pa3HHe llapaMeTIJH3~ ,IT.7I.II R_ • 
T -

AHaHH3 llOKa3aJI, liTO ,n;awrue He HCKJI!iJqa.KlT B03MOlltHOCTH HaJlH'IH.II aHQ-

r.la.J!i,HIDC :(lasMepnocTeil. 3Hal!eHlie napar.~eTpa A , XapaKTBIJH3YID!Ilero 

HX BBJJWIHHY ~- o,n;Hrum, ·•• CWII>HO 3aBl!CHT OT BH60pa R.. l! MeWIBTC.II · OT 

O,IO± 0,06 .n;o 0,4? ± 0~06~ 

Cne.rnranDHo aHB..imsH!ioBa.Jiac:& o&uicT:& sna'lerum nepeMeHHoi1 w 
6Jm3Kl!X K e.n;II1l:lme ( § 2) • H3 M>,IJ;e.Jiei1, oc'HOBammx Ha TeOpHH IIOJIH

1 

BHTeKaeT, 'ITO Er.!eHHo B aToi1 o6.n:S.cTH c~e~eT o~T:& nec:&Ma sna

'lHT~lillX OTMOHemrtl: OT CKeibnmra; PaCCMaTIJ:W:!a.mrci pa3ftlle qx)p-
- -<.. . • .• , ·. ., " - . 

Mll Hapyme.tm.II CRBMl!Hra npli ~IIIHX 1. , o6yCJIOBJIB~e MaCmTa6HO-

·HHBapHaHTHOil llaiJTOHHOH MO,n;~ro, HeTO'le'lHOCT:&ID napTOHOB~ ·TeOpHeil 

c _ acliM!ITOTH'!ecKoil cno6o.n;oi1.; .I(aHwe no rjzy6oKoneynpyroMY e:..:.p_ pac

ce.IIIDIID aHa.J!H3HIJOBaHHC:& COBMBCTHO C ,IJ;aHIIwH rio YniJYI'OMY. e -? :· p~..:. 
ce_f.mm llpH 60~IIIHX r;.t. • ilpH aTOM npe~OJiaraJIOC:&, .'l~ Y~,. ~: ~ 

. ,..;, ,~- -' .._ .. -.. ,; 

2 

.. 

CB.II3alill COOTHOmeHlieM Jtr>eJIJia-.ffHa, 0606!lleHHI:lM pa3JJWIHHMH aBTOpaMH 

Ha CJIY'IaH napymeHH.II CKeil.mmra. BlmoJIHeHHIJit aHaHH3 .n;aHHIDC rro 

r~6oKoneynpyroMY e -p pacce.II.tmlO B o6.iracTH w ~ I ,5, 
~ . . 1 ~ 6(ThB) 2 

H W' ~ I,B ThB H .n;aHHHX no YllPYI'OMY e?_ pac-
~ 2 .t. 

Ce.II.tmlO B 06JiaCTli 1 ~ 6(ThB) ll0Ka3a.JI, 'ITO Y'JHTHBa.TD 'I ":"" 3aBH-

CHMOCT:& cWHKitml )I~ He06XO~'?• HMeiDilllieC.II aKCIIepmAellTanDlrue 

.n;aHHIJe COI'~CYIDTC.II CO BCeMl! paCCMaTpHBaeMbiMI'I MO,ll;eJI.IIMH, H t TaKHM 

06pa30M, He il03BOJIJIIOT OTJJWIHT:& pa3Hlle qxliJMll Hapymemm CKeMHHI'ao 

3KCllepiDAeHTanDHI:le .n;aHHI:le 6wm npDa!!aHH3npOBaHI:l TaKJKe B npe,n;-
' M.t. llOJIOJKeHim, 'ITO >' ~ .IIBJIHBTC.II qiyHKIUIBH W = W - --:l. , 

"--· i:f ~ KOTOIJa.II COOTBeTCTByeT Hap~e.tmlO CKe>UllrlHI'a B npe,n;aCUMIITOTH'!eCKOI1 

06JiaCTH. 0DHCaHRe .n;aHHHX H B aTOM CJIY'lae OCTaeTC.II y,n;oBJI~TBOIJHTe~-

HHM. 

,Ulm BIJ.IICH9Im!I aKTYanDHOI'O BOrrpoca 0 clJopMe . napymeHH.II CKBMHHI'a 

HYlKHI:l nonue .n;aHHIJe no ce'le.HmO r;xy6oKoneynpyroro .e-,t; -pacceruiiDI 

npH 6(>JI:r,IIIHX 3Ha'leHH.IIX 1. .t • -

Bo BTOWH I'~aBe /'J/ npe)J)IOJKeH aKCnepHMeHT IIO H3Mepe~ aCHM

MeTpHH B YlliJYI'OM pacCe.IIHHH IIO~H30BaHHUX ~BllTOHOB Ha llO~H30naH-
. .z . . . ; . . -- . . 

HOH llpOTOHHOH MUmeim: . B o6JiaCTU 6oJiblliHX ' . , 'ITO n03BO~O 6ll _ 

nponepHT:& o.n;no H3 cJie,n;cTBHil napTOHHOil MO,n;e~, 3aMID'laromeecir B TOM, 

'ITO npH 9' .t >> M~ aJieKTIJH'!ecKHii II sapH.n;oBllil <Ix>Pi$KTopu ne,iiyT 

ce6.1I O~OBO: 

~ ry--t) A/ .61- ''J.z) . . (I) 

IIOKa3aHO, 'ITO B aTOM ~ae npo,n;O~Ha.II aCH.MMBTIJU.II no MO,IJ;yJIID MHO~ 

6o~:&me nonepe'!Hoii. 

C .n;pyroii CTOIJOHll, ec~ C'lHTaT:& nyKnOH CB.II3aHHHM COCTO.IIHHeM • 

'laCTHIJ; co Clll!HOM . J · II 0 , TO npH f -t >> M .& ~oncKHil 

3 



H nay~eBCKEH ~P~TOpH ~e~T Ce6H O~OBO: 

F; ('l.t} ~ li rp~-J. (2) 

B aTOM CJIY'Iae npo.nQJU,Ha.H H nonepe'!HaH acHMMeTpHH o,JUioro nopa:.nKa·• 

TaK KaK IIMeiOilllieCH aRcnepjwenTam;nue .namme ne MO:ryT HCRJID

~T:& O,nHHaKOBOe llOBe,neHHe iiJo.PMiJa.RTOpoB fi H ~- llpH 6oJI1>1lliDC 

tj ~ 1 TO nOCTaHOBRa npe,ll;liOlKeHHOro. 3KCnepm.teHTa no pacce~ 
no~H30BaHHllX ~enTOHOB Ha ll0~30BaHHOM llpOTOHHOH MHmeHH ~-

eTCH BeC:&Ma aKTYaR1>HJH• 
u t4/ 

B-rpeT:&eH rRaBe npe,ll;lio~en cnoco6 aRcnepHMeHTaR:&noro onpe.neRe-

HHH s.HaKa ROHCTaHTH CJia6oro B3ai!Mo,nefrcTBIDI G • B I959 ro.ny 

JI.E.3e,m,,nOBH'I 06paTHR BHHMrume Ha TO, 'ITO B TeOp!m C ~MelltyTO'IHHM 

W' -6030HOM ROHCTaHTa G- ,no~ 6m:& nOROlmT8R:&HOii. TaKIIM 

o6pasoM, onpe.nMeHHe 3HaKa 6- npe,ncTaBJJHeT qiyH,naMeHTaJ.t1,ffilii HH

Tep:ec .. )VIII Teopuii Ma6oro BsaiiMO.n;eiicTBrur. 

B nepBOM naparpaifle paccMoTpeHa B03MO~OCT:& · onpe.n;MeHIDI sHaKa 

(7 B onu~ax no rRY60KoneynpyroMY pacceHHHro no~HSOBaHHHX Re~~ 
TOHOB Ha H~nORRPH30BaHHOH npOTOHHOH MKWeHH nyTeM Ha~eHIDI ~ 

p . -He'IeTHOil ~CHMMeTpHH, B03HliKaiDI.!Ieii sa C'IeT HHTepPepe~ CRa-

6oro H 3H8KTpOMarHHTHOrO B3aHMO~encTBHa. 

~ raMHJibTOHHaHa B3aHMO.n;efrCTBIDI npHHm.tanOC:& BupaEeHHe 

1t' = 1/ ~ + -§(l f.t f~~ +fA{;-Je)Zo '. (3) 

r,ne 4._"_ -,. HeiiTpaR:&.EWil a,IU)OHHHli TOK. Ilpe,nllOJia.I'aJIOC:&, 'ITO HeiiT

paJII>ffilii a.npoHirul1 TOK HMeeT 061.!1Rfr BHJJ;, B03mntarol.!~Rfr B e.n:HHHX Teo

PIDIX CJia6oro. H aReKTPOMarHHTHOro B9aHMO,nefrCTBIDI. liOKa3aHO, 'ITO 

COBoeynnocT:& BilliORHHeMUX ~ nacTOJllllee Bpe.Mil OIIHTOB (rRY6o~oneynpy
roe l-:A/ pacceHHHe, rRY6oKoneynpyroe Y-Y pacceHHHe, npo~eccH 

C. 
(? e )-H ( ~ e )-pacceHHHH) n03BOHHT onpe,neJmT:& 9HaK KOHCTaHTI:l 

G- • . 
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.IVm rauHJiz,ronnaHOB asam.to~encraHa nponeccoa( f e )- n ( Yc e )
pacceHHHH HCnDnL30BaRHCb BI:lpaXeHHH: 

::.e"~ e = G-~ ( >kj::t.tn-;;-)~ .. ) ( e,;:~J'I., t .'1-"l;-) <2) 

~e =. /;R ~PfiifJ-Je){ej:lrt.,fi·J~)+.(;tp_ (r"rj;-)J/e){e~ '.'fr f jA,j;-J<d~J. 
B § 2 HCCRe,nOBaH BOnpOC 0 B09MO~OCTH Onpe,ne~eHHH 3HaKa Gr 

-lo- + -
B 'iHCTO Re';JTOHHou nponecce e e - F _!A- • IIOimsano, 'ITO oT-

cyTCTBHe aJWOHOB n03BO~O 6U Onpe,ne~T:& 3HaK (j- Ha OCHOBe 60-

Ree 061.!1ero cl?eHOMeHO~OI'li'IeCKOrO aHanH3a. 

lleTBepTaH r~a / 5 ,G/ nocMn:et~ paCCMOTP8HUID P -HC'I8THUX 

a~KTOB,· B03HHKarol.!lnX sa C'IeT HeHTpaR:&HUX TOKOB y 3a~eHHUX 

'IaCTHUJB R8llTOH-a,IU)O!WUX nponeccax. 

liOHCK Ma6ux H8HTP.aJibHUX TOKOB Y 3aPHXeHHUX 'IaCTUU - sa.n;a'Ia 

qpesBmafrno TPY.n.Ha.H, TaR KaK me a<P!JeKTu MficKUpymcn ua necROJibKO 

llOPHJtKOB 6oRee CUJI1>1illM aReRTpOMarHHTHbiM B3ai!MO,neiiCTBUeM. EcJlli 

· HeHTPaR1>IWe 'TOKU Y 3apm!teHHUX 'IaCTUn He COxpaHHIDT 'I8THOCT:& 
1 

TO 

ecTecTBenlillii · nyT:& noucza TaKHX TOKOB - nsy-qeime P -He'IeTnux 

a~RTOB B ~enTOHHUX H RenTOH-a.n;pO!WUX B3auMO,n;eHCTBHHX. 

B § I BH'IHC~ena B Mo,ne~ BaiiH6epra P -He'IeTHaH acHMMeT

PHHI B03HHKaiDI.!Iaff B ynpyroM pacceHHHU neno~nsoBannux RenTOHOB 

(aHTUenTOHOB) Ha no.ruqm:30BaHHOH npOTOHHOll MIDIIeHJ!;. OOIJMilaKTOp!1, 

xapaKTepRSYIOilllie MaTpH'!HHH aReMeHT uefirpan:r,noro a.n;ponnoro TOKa B 

TeOpiDI Bafru6epra, B aTOM CRY'!ae MO~O BI:lpa3HT:& 'Iepes aReRTpOMar-· · 

HHTHI:le H aKCHaJibHI:le iiJopfv$lKTOpU nyMOHa, u· O~eMUe npH aTOM 

acEMMeTPmr MOJ'YT 6!1T:& BI:l'IHC~eHI:l RaK ifJYHKUIDI e,nuncTBennoro .napa

MeTPa TeopRfr ~i-n~ Bw• ITpo,nom,Ha.H acHMMeTPIDI BI:l'IHC~eHa B umpoKOM 

HHTepnane yrRoB R eaep:rnH npH pasHI:lX 3Ha"'eHIDIX 5i-n~rJ"". IIoKasano, 

'ITO _acHMMeTPIDI (A (l) ) , B03HURaDIII8JI npu paccerunm: ~enTOHOB, u .. 
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ClmhHO MeHReTCR npn H3WeHeHnn napauerpa BaAHOepra. l~R HanOo~ee 

aepoaTHoro 3HMeHHRSin 2. 8..,=0,40/"acnwerp~IH fl11 ( .t) =2,2%,a nplf ~i n1.0w= 
0,60 aCHMMeTPIDI ~ocrnraer 8,5% • .U~R acmmerpnn A,t ( l ) , B03HH

~eil rrPH paCCCRHHif aHTRnCITTOHOB Ha ITO~H30BaHHOH npOTOHHOH MH

meirn:, HCT CTOJri. pe3I<OH 3aBHCHMOCTH OT- Si-n.J/.OW • 

B § 2 paCCMOTpCHLJ p -He'lCTlille a@>eKTU HCHTpa.n!>Hl:lX TOKOB 

.ItJ1li KpOCCHHr-Cl'!MMCTPli'llioro npori;ecca e +e.--pf5 /6/. !IOKa3aHO, 

'ITO B CJiy'lae npD,I\OJI:&HO ITO.IDlpH30BaiiHUX €. + e- !JY'IKOB ( C03,I\aHl'le 

TaKHX ny'IKOB B HaCTOR~ee BpeMa 06Cy~eTOR) npn xapaKTepHOH ~ 

IIJiaHIIPYet.rnx aKcnepm.teHTOB auepnm JienTOHnoro ITY'!Ka E = 14 ThB 

aqx,DertTil cwu,uo samwm oT yr;ra BaHu6epra n .I\OCTIII'alOT IO%. B aTOM 

~e naparpa~e paccMOTpeu TaR~ npo~ecc o6pason8HKfl 6apiiOH-aHTII6a

piiOHHOi1: nap& Ha ncrpe'lHh!X e + e- lJY'IKax. 3,n;ec:& HaH6oJI:&Imrii HHTepec 
. +- 0~ 

npe,IICT~eT npo~ecc aH.tml'IJJllii.Um e e B 11 11 -rnnepoHH B CBR-

su c nccJre,I\onamteM nsoTom!'IecKoii CTPYKTYPH a.IUJOHHOro ueiiTI>aJII,

uoro TOKa. B COOTBCTCTBHH C MO,I\C.IDIMH Tl!Jia Baiiu6epra H CaJiaMa 06-

llzyJO CTPYKTYPY uefiTpam,uoro TOKa MO~o npe,I\CTaBIIT:& B BH,I\e 
0 3 3 .... • 0 

':/, · = ~- + ant' + uol + QoL.; 
~ 

3 3 . 
r,I\e 'lepe3 lQ U Qol 0603Ha'leHll BCKTOpHM II aKCHaJII,HaJI. 'laCTH 

H30B8KTOpHOrO TOKa, a 'lepe3 ~"' If a.; - COOTBeTCTBYD!IIIIIe tJaCTIII 

H30CK8JillpHoro TOKa. leT8JihHO oOcy~aeTCR C!IOCOO B~e~eHHR 1130CKa

~JlpHOrO aKCH8Jia0V:, KOTOporo HeT KaK B 3~eKTpouarHIIITHOM 0 TaK If B 

3apHXeHHllX TOKaX. 

Ilepe'IUCJIHM OCHODlille. pesyJI:&TaTU, flOJIY'lCHHlle B ,IUICCepTau;HH: 

I.· IIoRasauo, 'ITO ,I\aHHlle no r;ry6oKoueynpyroMY e-~ paccerumro 

He HCRJIIOqaJOT B03MO~OCTH. Ha.lili'liDI aHOMaJI:&Hb!X pasMepHOCTeii. 

2. IIoRasaao, 'ITO .I\.IDl onncaiiiDi ·MHHh!X B o6JiacTn VI~ ~.8 TaB 

HC06XO,ItliMO Y'lHTHBaT:& 'lJielill, HapyniaiOI!IIIe CRefuniHr. HMe!Oil!Hedk ,I\aHHlle, 
(:' . 

* Hs ~aHHWC Ci:RN no nryOoKOHeynpyroMY-r-Y pacceHHHD c~e,llyer, 
qro s1.11.,.e..,..= o,J4 ;I; o,os. 
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O,I\HaKO, He ll03BO.IDIIOT pa3~K'll!TL ~orapH~MHtJeCKJD 11 CTe!IeHHJD 

rr .e _ 3aBHCHMOCTH WYHKIJ;IUI )} v{_ • . ·- · 
3. IIpe~o~eH aRcnepHMeHT, npoBe,I\e.tme KOToporo BWICHUJio_ 6u 

BOnpOC 06 aCHMnTOTII'leCKOM COOTHOIDeHHH MClK;IIY iJ>opr,xfJaKTOpaMH npDTOHa. 

4. IIpe~o~eH cnoco6 aRcnepnMeHTam,uoro onpe,IIeJiemm 3HaKa 6- • 
5. PacCMOTPeHa P -He'leTHM acnMMeTpiDI, B03Irn:Itaroma;r B Teopmr 

Baiiu6epra B ynpyroM paccemnm HCITO.IDlpH30BaHHb!X JICITTOHOB Ha flO.IDlpH3Q

BaHHOH npOTOHHOH MHmeuu. 

6. PaccMoTpeHH P -He'leTHHe a@>eRTu, B03Irn:ItaJOIIIIIe sa C'leT 

HCHTpam,Hl:lX TOROB B npo~ecce aH.tmrHJI!IlUlli npO,I\OJI:&HO !IO.IDlpH30BaHHb!X 

e + e- -!JY'IKOB B 6apHOH-aHTH6apHOHHYJO napy • l1CCJIC,I\OBaHa B03MO~-
+- 0-; HOCT:& BI:l,r(eJICHIDI H30CRa.JiJipHOI'O aKCHaJia B npo~ecce e. e -I\ 1\ · 

9TH pesyJI:&TaTll HBJIHJOTCH HOBllMl'l H ITOJIY'ICHH B ,IUICCepTa~ 

nnepBne. 

0cHOBlille pe3yJI:&TaTll 0 BOIDe,I\I!IHe B ,IUICCepTa.qmo, ,I\ORJia,ItllBa.1IHC:& . 
Ha. CeMHHapax JIT(li l'l JIB9 Ollill1, Ha KOH~peHIJ;IUI MOJIO,I\llX Y'lCHllX B EoJI-

rapl'lH ( I974) , Ha MCl!r,IlYHa.pO,I\HOH RO~epeHIJ;IUI . no qmsmte BllCORHX SHep

rnii: B JIOH,ll;OHe (I974) H Ha ROug)epe~ "HeftTpHH0'75". O.tm ony6Jil'!
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2. C.H.EMeH:&RM, E.Xp.XpuCTOBa. CooO~qeHHe -OIDH!, PI-9724, lyOHa, 

. 1976. 

3. S.I.Bilenkaya, S.M.Bilenky, A.Frenkel, E.H.Hristova. 

JINR, preprint E2-8678, Dubna, 1975; Hili,~. 40I·(I976). 

4. C.M.EHJICHbKHH, H.~~aRH, E.Xp.XpncToBa, H~,2I,360(I975); 

xYII Intern. Corif.~n H~~gh ~~rgy Pby~.', Lond:, 1974, p.111-14. 
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5. C.J4.EwreHLKHii, H • .na.zta.m~, E.Xp.XpHCTOBa. H<li, 2!, I27I (I975); 
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6. E.H.Hristova. Preprint JINR E2-9J95, Dubna, 1975. 
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