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8qqieRTH, CBRaaHHue c HaJJHtraeM y qacTHU cnHH~ Ha npoTmKe-. 

Hffl MHOrmt JieT npHBJleRaJIH BHHMaHHe 3Rcnepm.1eHTaTopoB I'! Teope

THROB, pa60TaJOIIIIDt B paaJll'lqHIDC 06JlaCTJDC tpH3HRH aJieMeHTapHb!X qac

T~ H aTOMHWC smep. 8TOT HHTepec Bll3BaH TeM, qTo noMpH3aUHOH

HHe aqqieRTll ~ RBJieHHe HHTeJJ<llepeHUHOHHOe. Mx H3MepeHHe Il03BOJlR

eT BOCCTaHaBJIHBaTI, aMilJll'!Ty.n;y pacceRHHR. Mayqerme 3Tl'lX aqqieRTOB 

RBMeTCH BaJltHHM cpe~CTBOM npoBepRH npe~cKas9.llliil TeOpHH. OHH 

HaH60Jiee '4yBCTBHT8JI!,HU R MaJWM npHMeCRM pa3.rin,'.IHIDC B3aHMO~ettcT

BHn, qTO ~aeT B03MOJKHOCT!, uayqeHHH IlOCJle~. a TaRJKe npoBepRH 

paaJIHqHwc 38.ROHOB coxpaHeHWI, 

llpn npoBe~eHHH pacqeTOB IlOMPH3aUHOHHHX aqqieRTOB B npouec

cax c yqaCTHeM qacTHU co CilHHOM 1/2 qacTO, oco6eHHO npH BHCORl'!X 

aHeprnmc qacT~, HCilOJII,3YJOT MeTO~ ROBapHaHTHOtt MaTpHuu IlJIOTHO

CTH, BupaJKeIIBe ~.71/I Hee 6HJIO no.nyqeHO Ml'!IlleJieM H BattTMaHOM( i ) 
.r 

B 1955 r. IlpaBHJla o6pameHWI c MaTp~ett IlJIOTHOCTH npOCTH H urnpo-

RO H3BeCTHH. TIOCROJI!,RY B 3TOM no~o~e ~JlR OilHCaHHfl qacTHU Cue

JIHMH HJIH IlOJiyUeJIHMH CilHHaMH HCilOJll,3YJOTCH ROBapHaHTHUe ipopMaJIH3-
(~ ~, 

MII IlayJIH-4)npua H PapHTa-lIIBimrepa, TO B aMnJIHry~e pea.RUHR RBHHM 

o6pasoM yq:aTUBaeTCR HH:aapHaHTHOCT!, no OTHOmeHmo R npeo6pa30Ba

HHRM Hopeima, npocTpaHCTBeHHOMy OTpaJKeHHD, o6pameHmo BpeMeHH 

H aapJI,JJ;OBOMy conpmteHHD. Ta.RM aMilJIHTy~a Il03BOJIReT cpaBHHTeJI&

HO npocTO nepexo~T!, H3 O~Hott CHCTeMU OTcqeTa B mryro. MeTO~ 

MaTPH!lli_~JIOTHOCTH Il03BOJIReT npOCTO BuqncJIHTI, Roppe.71/IUHH Mel[.IJY 

CilHHaMH pasJIHti:HllX qacTHU, yqacTBYDIIIIDt B peaRUHH. OH C O~HHaRO

BHM ycneXOM MOJKeT ~pHMeHHTl>CH ~ pacqeTa RaR ~yx. T8.R H MHO-

3 



roqacTRqHwc npoueccOB, 'ITO oco6eHHo Ba.~HO DPli BHCOROfi aHeprllll. 

K HaCTORl.lleMY BpeMeHH 8RCnepm1eHTaJII,HO ycTaHOBJleHO cymecT

BOBaHlie 6om,moro 'iliCJia pesOHaHCHBX COCTOflHHH a,JU)OHOB c BHCORH-· 

Mli 3HaqemtRMll CIIBHOB. HMeeTC.II 60.m,moe ROMtieCTBO pea.KIUiH, npe,ll;

CTaBJl.lIIO!llHX liHTepec.c yqacTHeM 8TlilX qacT.au •. BH.IICHHJIOCb, 'ITO yqeT 

BRpTya.m,amc COCTOflHliH C BHCORRMH 3HatieHHJIMli cnIDia B npSIMoM H ne

pertpecTHl1X I<aHa.nax He06XO,ll;HM npR B~RCJieHRH aMnnzTy,ll;H. B smepHHX 

pea.KIUI.IIX Ta.KJKe BCTpeqaIOTC.II HYRJIOHHHe o1pa30BaHR.II C 60}11,mRM CIIB

HOM. B CB.II3R c BTRM npe,I1;cTaBn.1IeTc.1I BalKHHM nonyqeHHe nOJl.lIPH3aIUl

oHHott MaTpRIUI DJIOTHOCTR ,ll;n.lI qacTHU C BHCORHMli 3HatieHHJIMH CDRHa B 

ROBapuaHTHOH ~oPMe. 

HacTo.limaSI ,ll;HCCepTaIUl.lI COCTOHT li3 BBe,ll;eHM, nm.a rnaB, RpaTKO

ro 063opa pe3y.m,TaToB H D.IITH npznoJKeHd •. 

IlepBaSI r.naw ,ll;HccepTaIUIH nocB.IIllleHa npo6neMe nocTpoeHM MaT

PRIUl DJIOTHOCTR. BHpal!telIHJI ,ll;n.lI MaTPRIUl nJIOTHOCTH, ycpe,ll;HeHHOH no 

noMp1rnaUllll, ,ll;M uenoro R nonyuenoro cnHHoB nonyqeHH, Rcxo,ll;.II R3 . 

Tpe60BaHR.II nopeHneBOR ROBapHaHTHOCTR H CBOHCTB BOJIHOBBX <pyHRIUlR. 

nM onzcaHHSI DOJl.lIPH3aIUiOHHOro COCTO.IIHWI qacTHIUl BBe,ll;eH Ha6op R3 

2 s CDHH-TeH30POB ( s - CDRH qac~HIUl) I .IIBJl.lIIOIIllilXC.II HenpRBO,ll;HMH

Mli KOM6RHaIUIRMR, DOCTpOeHHhlMH li3 onepaTOpOB CIIBHa. nJI.II DOJI.IIpli3a

IUiOHHOH MaTpHIUI DJIOTHOCTR qacTRU C ueJ.WM CDRHOM J nonyqeHO cne

,ll;ylOmee BHpm.teHue: 

n~ - /\:, [ f4 rig:J s~,n rr::r,~ Jiti .rr1 -/ \ LJ-1) , c > l/4}h'} :Cfl{e} n.:o n. >-,, .. )1.n, >., ... >-n,{<S}Ui] M 1 

. S"~ . 
3,ll;ecb {r-l 0603naqaeT coBOKynHocTb HS 'J RH,ll;eKcoB f:. ; ,.; ... >.n. -

4-MepHHH Tensop panra t1. , paBHHH B CliCTeMe DORO.II qacTRIUl cpe,ll;HeMy 

sHaqeHHro cnHH-TeH3opa paara Yl; KOaqqiuuzeHTH /~ nonyqeHH B 

llpliJIOJKeHH.IIX; 
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••• >,2K,l<>HSJ ~"(d~cs1(d"sl(Jc,3):1-1< (2.a) 

,,'J,2r..-ti ~ p ' 
~ L = L-...rtE.,.csr1 ·~(cl,.G).Jd>-rl (~J"h-1<-1 

.>.., ... >.zic+i,~}{ij {l.}ld'Ja:} . 

(2.6) 

r,I1;e d,\G =.g,M,-P,. Pcs/tn.,2- ; P um - 4-HMnym,c R Macca qac-

THIJ;l,l; SHa.K ~p OSHaqaeT cyw,rn:poBaHRe no BCeM nepecTaHOBKaM 
,W{.eJW 

HH,ll;eKcoB B coooityDHocTSIX {>,} , lo} , {~} ; HyMepaIUlH HH,ll;eR-

coB B (2.a) R (2.6) onymeHa • 

IloRasaHo, qTo IlOJISipR3aIUlOHHaSI MaTpHua DJIOTHOCTli )];JI.II qacTRU 

C DOJiyUeJlhlM CilliHOM J + f npOCThlM COOTHOmeHlieM Bh!pa1taeTCH qepe3 

p~}{v}: 

o:J+:i 
r{j(}lVJ 

-£3+1 y V b 
- ~}M 0r'J•10Y~+1 '-/m 

CJie,ll;yeT OTMeTRTb Ta.KJKe pe)];YRUHOHHHe ~OPMYJIH 

ns ns-1 
Jr':Jvcr JtrHYJ = ~H\IJ 

r,ll;e S = 'J HM , ... f 
D::i+½ , ~ 

Sp l~Hll} = ~M 

(3) 

(4) 

(5) 

B COOTHOmeHli.lIX (3)-(5) npe,lJ;IlonaraeTcH paBeHCTBO cpe,ll;HHX 3HaqeHHH 

CDRH-TeHSOPOB O,ll;Horo paara ,I1;n.1I paSJIH'iHIDC $. 

OT~eJlbHO B nepBOH r.naBe paccMOTpeH cnyqaii DOJlHOCTbID noJISipnso

BaHHHX,HJIR qlicTmc,cocTOflHHH. 3,ll;eCb BHpaJKemm )];JI.II MaTpRIJ;l,l ITJIOTHO

CTH )];JI.II npORSBOJll>HOro CIIBHa cymecTBeHHO ynpomaJOTC.II R CBHSaHH C 

COOTBeTCT:syromRMR BHpaxteHRJIMR ,ll;JIH CDRHOB 1/2 H 1. 
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ITocRom,ey B nomrp1rnaIU1ommx pact1eTax t1acTo ncnom,syeTcH cnH-

pa;n,Huii qiopl!aJIH3M J-iROOa-BIIBa ll 3':cTaBe.imo, Hepe,IJ;I{O B03HHRaeT He-

o6XO,ll,ilMOCT1, nepeXO,ll,U OT 11miapnaHTHl1X aMilJIHTY.D. R cmipam,HHM. ITpo

CTOil cnoco6 TcIBoro nepexo,ll,a c 11cnom,s0Bamrnr.1 MaTpimu IlJlOTHOCTll ,ll.JIJI .• 

tIIICTOro COCTOITHIIH yRU3aH B IlOCJle,ll.HeM naparpaifle nepBoii r.naBhl. 

Bo BTopoii rnaBe .n.nccepTUIUil'l paccMOTpeH nonpoc o B03MOlitHOCTl1 

3r<cnep1me11Tam,Horo onpe,neneHRH cmma 11 tieTHOCTR IT- rnnepoHa H 

t1eTHocT11 S - rimepoHa, IIpe,ncRasaime cyinecTBOBUHIDI IT-rl'!Ilepo

ua n ero HMHTOBHX t1vrceJ1 .fIBHJ1oc1, BUJKHhlM pesym,TaTOM TeopM 5 U3-
crutir.WTPH!-1 • I103TOMY orpoMH!lll HHTepec npe.ncTaBJlHeT :mcnepHMeHTaJII,

HM npoBepm.1 npe.:i,cr<asammx sHat1eH111}1 cmrna H t1eTHOCTIII. Cn111H .Ur111-

nep0Ha :,w;;;uo .Hsr✓.epiITI, B mo6ofi peamurn c .nocTaTotIHO 60J11,nmM cet1eHH-:-
r,- ('IJ 

eM po:it.11.emrn .),. L , anaJllls111pyH cro pacna,ll,H. Onpe.n.eJ1eHlle JKe tieTHOCTH 

n: r.nnc.:pona conpm<eHO C Tpy,ll,HOCT.fiMll Ilpl-!!IIU1Illl3JlI,HOrO xapm<Tepa, 

Till( !{31{ B Tpex,iacTUtIHblX peaRIUiHX, B !(QTOpblX pollt,ll,aeTCH Q.- , sa 

HC!(JllOtieHl'!eM C~'tIM !(Q!.mJlaHapnofi reoMeTpllH( S ) , ero tieTHOCTI, ll3-

Mep.0.TI, HeB03MOl!tHO, 

O.n.HaRo pesyJII,TUThl rrn~'tleH.0.H npoueccoB HorepeHTHoro polK,ll,eHHH 

tIUCTHU Ha H.ll,pax np.n BHCOROii 3HeprHn, llHTeHCllBHO npoBO,ll,HBmerocJI B 

nocJle,ll.Hee BpeMH, Il03BOJ1HIOT na.n.eHTI,CJI Ila B03MOl!tHOCT1, nx HCilOJlI,30-

BUHHH ,ll.JlH pememm pacCMOTpeHHOii npo6JieMhl. Kar( noRasaHO BO BTOpoii 

rnaBe-, y.no6HHMll ,ll.JUI aToro HBJllilOTCH npouecchl I<OrepeHTHOll ,ll.HCCOIU13-

1Ulll Me30HOB Ha H.ll,pax B rnnepOH-aI!THrl/lllepoHlllle naphl 

K+Z-:==+/\(~)+Z 

K ... z-n-+2+Z 
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ITpo111sBe.neHHh!e oueHRn noRasHBaIOT, tITo ceqeHne TaRHX peaRIU1fi pac

TeT c aHeprHeil n yJKe npn aHeprHHX ycRopnTeJ1eii B CepnyxoBe n Ba

TaBnn MOl!teT ,ll.OCTHrHyTI, 3HatieHmi, ,ll,OCTynHllX Ha COBpeMeHIIOM YPOB

He 3RCnepHMeHT3JlI,HOii Texmran. 

CneIU1w111Ra RorepeHTHoro poJK.n.eHIIH Ha H.ll,pax, aaKJIDQaD~aaca B 

qpesBHtiaiiHoii ysocTn yrJ10Boro pacnp~,neJ1eHnH, nosBoMeT paccMaTp.n

BaTI, aTn peaRIUlH RaR.n.ByxqacTHQHhle.HaJIHt1ne lite BToporo r111nep0Ha, 

pacna.D.H ROToporo .fIBJ.lHIOTCH aH8.JllllsaTopoM ero noJ1HpnsaIU10HHoro coc

TOHHllH, .n.aeT B03MOlKHOCT1 06XO,ll.HT1,CH 6e3 Il0JlHPH30BaHHOii MnmeHH. 

PactieThl npOBO,ll.HJIHCI, C I/ICil0Jl1,30BaHHeM TeXHllHH, paaBHTOii B 

nepooii rnaBe. PesyJ1I,TaTu npnBe.neHhl B woPMe, npnro.n.Hoii .D.M Heno

cpe,ncTBeHHoro attaJllllsa aHcnepHMeHTaJ1I,H11X ,naHHh!X. 

naJ1ee B .n.nccepTaUM paccMOTpeu1,1 pasJ1HqH1,1e H.ll,epHue peaKIUlH 

npn BhlcoRoii aHeprnn, nponcxo,ll,Jitnlfe c nepe.n.aqeii o,ll.Horo HJlH HecRoJ11,

KHX HYKJlOHOB. 3.nec1, IlOJIHPH3aIUlOHHHe ns~epeHHH HBJ.lHIOTCH BaEHIDA .n.o

IlOJlHI/ITeJlI,HhlM cpe.n.cTBOM BhlHBJieHHJI MeXaHH3M3,0TBeTCTBeHHoro sa ,ll,aH

Hhlii npouecc. 

B TpeT1,eii r.naBe o6cylK,ll,aeTcH BOnpoc o MexaHllsMe peaRIUll'l 

r~ d -t +'ii+ (6) 

npn BhlCOROii aHeprnn. 

B JlHTepaType HMeeTCH 60J1I,illOe J(OJlllqecTBO pacqeTOB ,ll,JlH aToro 

npouecca, npOBO,I(llMhlX n MO,ll,eJIH, npe,ll,JlOlKeHHOii Py.ne.PMaHOM( 6 > n 

1952 r. Cor.nacHO 3TO~ MO~eJlH Mellt,ey HaJleTaIDtnHM li CBH3atlllhlM npOTO

HaMH nponcXO,ll.HT peaRUHH 

P+ P -d.. +'ii+ , (7) 

IlOCJle qero polK,ll,eHHhlii ~eiiTPOH c HeiiTPOHOM o6pa3YXJT H.ll,pO TPHTRII, 
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IlepBHe pacqeTH( 7 ) IlOKasaJIR, 'lTO npn aHepr.m npOTOHOB 341 MaB 

aToT Mexa.lillsM xopomo onncHBaeT aKcnepm!eHTam,1me .ztaHHBe npn BCex 

yr.nax. IlosJKe BWICHRJ1oc1,, 'lTO c pocTOM anepr.m corJiac:n:e yxy,lijllaeT-
!-

CH; 3TO nprurnCHBaJlOCI, Hey.It,a'lHOMy BH6opy BOJIHOBUX WYHKIJ;Htt ~ep. 

ABTOpaMH pa6om< B ) 61:lJlO noKasaao, 'ITO IlO.It,6opoM BOJlHOBUX WYHR

u;:n:fi ,.zteilcTBHTeJII,HO, MOlKHO .It,06RTI,CH xopomero cor.nacM.pacqeTOB c 3KC

nepHM8HTOM np:n: MaJilDC yr.nax BHJleTa Il-Me30Ha B c.u.M.; B o6JIB.CTR xe 

6om,m:n:x yrJlOB pacXOlK.It,8Hlie OCTaeTCH 3Ha'lHTeJII,HHM. 

B HacTOflll1ett pa6oTe :n:s pacqeTOB. no ~arpaMMe, nso6paJKeHHott Ha 

p:n:c.1, no.nyqeaa qiopMyJia Py.It,eIJMaHa. IlpR 3TOM BWIBJleHH npe,nnOJlOl!te

HHH, KOTOpHe Heo6xo~HMo ~M.aToro c~eJiaTI,, H no.nyqeH 60J1ee TO'llilltt 

pesy.m,TaT. 3HepreTH'l8CKM 3aBHC.l!MOCTI, ceqeHHH .IlM yrJia BHJleTa Il

M830HOB 180° IlOKasaaa Ha pnc.3 nyHKTlipHoil JlHHHett. 

ITpoaaaJ1HsnpoBaHH npH'lHHH Toro, qTo pacqeTHoe ceqeHHe oKasH

BaeTcH c:e:m,Ho saaueHHHM no cpaBHemno c aRcnepm.1eHTaJII,HHMH .ztamw

MH. 

nM 3TOM 06JiaCTli yrJlOB npe~JlOZeH MeXaHH3M, O~OilliOHHOrO 06-

MeHa, rpawnqecKH noRasaaHHil Ha pnc.2. E;msocTI, aaoMam,Horo nopora 

B aMnJIRTy.It,e, OTBeqaro~ett 3TOMY M8XaHR3My,K Wli3Wl8CKOtt 06JIB.CTH pac

ceHHHH .ztaeT ocHOBaHne .zt.M Ha.rte~ Ha 6om,moe ce'leH:n:e. Hs-sa He

snaHHH BHeMaCCOBUX 'lJ18HOB B BepmRHHOtt WYHKIJ;HR JUU)a TPRTHJI, KOTO

pHe npe,nnoJUll'aJ1Hc1, Ma.lllM:n:, ~ BH'!RC}l8HHJI HHTerpaJia no m.mym,caM 

BlipTyaJII,HUX qacTHU HCil0JlI,30BaJlCH TaKEe ~cnepc:n:OHHH2 no,IJ;XO.Il B 

npe,nnoJ10JJteHHH o .zt.OMrurnpoBlllmH o6JiaCTll aHOMam,Horo paspesa. Ilon:y

qeHHHe pesym,TaTH 6Jm3KR no B8Jill'll!H8. B}larO.It,aPH 6HcTpott CXO~OCTH 

-HHTerpaJia, cJiado MeHsmll!HeCH qJleHH 61um BHHeceHH aa 3HaK HHTerpaim, 

'lTO Il03BOJmnO IlPOCTO CM3aTI, C8'l8Hli8 paCCMaTpliBa8MOrO npouecca C 

ce'leHHeM 'it d - pacceHHM Ha38Jt :n: :swmcDTI, noJIJII)nsau;:n:oHHHe aqqieK-
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Tll. Pacc"illTaHHM TaI{ilM o6pa30M aaBHCHMOCTI, cetiemm peaI{UHH (6) OT 

aHeprHri npOTOHOB B n.c. npn yrne B!lJleTa Il-MeSOHOB 180° IlOKaaaHa 

Ha pnc.3 cnJIOlllHOfi JIBHHeil. IlOCKOJII,Ky B aHepreTHtieCKOH 3aBl1CHMOCTH 

'ird - pacceJlllllil aaaa.n; Ha6JIJO.n;aeTcsr pesKnil nHK npu HMnyJJI,ce Il-Me;o

HOB B n.c. ,., 700 MaB/C( g ) , B pactieTHOfi aHepreTHTiecKofi aaBn

CHMOCTH cetieHIDI peaI{UHl1 P+c.t-+t+fi+ .n;nsr Il-Me30HOB, B!lJleTaiommc Ha

aa.n;, TaK~e CYIIleCTBYeT nHK npn aHeprnn npOTOHOB B n.c.,., 1080 MaB. 

HMeiIJUleCSI 3KcnepHMeHTaJJI,H!le .n;arurne,.n;encTBHTeJJI,HO,yRa3!lB8llT Ha cy

~eCTBOBaHHe B 3TOM MecTe "nne-qa" B aHepreTRtI8CKOH saBHCilMOCTll. 

Hs-sa Heonpe.n;eneHHOcTett B BllTIHCJieHHH HHTerpana no m.1nym,ca.M 

BHpTyaJII,HHX -qacT:im tincneHHoe cornacne c aKcnepm.1eHTaJII,JrnMH .n;aH

Hl:lMH MogeT 6!lTI, .D;OCTIU'HyTO Jlllll]I, no nop~y BeJlll"IHHU,ll noaTOMy Ma

JlO roBOPHT O pom1 MeXaHll3Ma. ropas.n;o 6onee BrultHBM SIBMeTCSI cpa:e-

.· HeHHe aHepreTJrCieCROtt H yrJIOBOtt saBHCHMOCTett, a TBltze nonsrpnsalli!OH

HllX aq4JeKTOB. 

IlonsrpHSalli!OHH!le napaMeTpH B O.n;HOilllOHHOtt Mo.n;e;m B!lpageHH qe

pea cooTBeTCTBYJX!llle napaMeTpH r;rd - pacceJIHID1. IloRasaHo, TITO RBaJl

pynoJISip~rnallRSI .n;ettTpOHOB He .n;aeT BRJia,n;a B peSltIJ;ill'.J (6). Ilapa.MeTpu 

acHMMeTpHR B OIIHT8.X C noJISipH30BaJUWM nyTIKOM 11 noJISipHSOBaHHOtt MR-, 

UlellI>JD CBSIS!llIH KOa®JHUHeHTOM 3/2, B TO BPeMSI KaR B MO.D;eJilrl Py.n;ep.!a

Ha OHR npHMepHO paBH!,! no BeJlll'UIHe. 

rna:sa T1 nOCBSilll8Ha HSyqeHH!D nponeCCOB pacceSIHllSI npOTOHOB Ha

Sa,Il; Ha nerKHX sr.n;pax. 3TH pe8.Klli!ll npHBJlCRJUI BHBMaHHe ancnepHMeHTa

TOPOB B nocne.n;Hee BpeMSI B CBSISH C TeM, qTo y HmC ORasaJIOCl, Y.n&Ilm-
' ' \ 

TCJII,HO 6oJII,mOe ceqeHne n HCT .n;ocTaTOtIHOro nOHm.la.HRJI HX M8Xaim3Ma. 

B § 1 paccMoTpeHo Pd - pacceSIHRe ~aaa.n;. Jvm aToro nponec

ca HMCCTCSI Han6om,mee ROJill"ICCTBO aRcnepm!eHTaJII,llllX .D;aHHHX n Teope-
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Tll"ICCKHX pactieTOB. B 60JII,mHHCTBe CJJytiaeB nOJJy"IeHO y.n;OBJleTBOpnTeJII,

HOe cor.nacne pacTieTH!lX sHatieHmt ceqeH.l'L'i c aRcnepHMeHTaJII,HllMH. TeM 

He MeHee cettqac HeJII,ssr c.n;enaTI> onpe.n;eneHHorosaRJilO"IeHWI o poJIH paa

JmtIHHX MeXaHHSMOB. nonOJIHHTeJII,HylD llH!pOI!dalli!lD MO!U!O nOJJy"IllTI, Il3 

paccMOTpeHrui: noJISipnaaUHOHH!lX sq4JeRTOB. IlpoBe.n;eHHOe cpaBHeHHe .n;aH

lUDC no acHMMeTpnn ceTieHHSI pacceSIHM nonsrpnsoBaHHHX npoTOHOB Ha 

.n;ettTpoHax npH sHeprnn 425 MaB c npe.n;cRasaHIDJMH MO.n;eJIH O.n;HonnoHHo

ro o6MeHa noKasano B o6JiacTn 60JII,II1IDC yrnoB pacceSIHIDI CHJII,Hoe pac

xo11t.n;enne. Buco~M TIYBCTBRTeJII,HOCTI> noJISipnaatn10HHHX aq4JeKTOB K npn

Mecn .n;pyrmc Mexa11nsMOB .n;enaeT me HsyqeHHe BaXH!lM cpe.n;cTBOM npoBep

Rn npe.n;cRasrumtt o.n;HonnoHHott Mo.n;eJIH. IloKaaaHo, Hanpmv1ep, TITO aTa 

MO.D;eJII, Tpe6yeT OTCyTCTBllff KBa.IijlynOJISipHSanu y .n;ettTpOHOB OT.n;ai:m 

B Pcl - paccemum Hasa,n; n PeaRUHH P t- P - o( + Tl .,. • KpoMe Toro, 

cne.n;yeT oxn.n;aTI> naMeHeHnn sHaRa napaMeTpa noJISipnsatn1n .n;JISI STHX 

Pea:KUHA B 06JiaCTH 60JII,IIlllX yrJIOB pacceSIHHSI npn aHeprnn npOTOHOB 

~ 1,5 raB. 

Bo BTopoM naparpaqie paccMoTpeHH nponeccH ynpyroro paccemmsr 

:a nepesapJUtKn npoTOHOB Hasa,n; ~a sr.n;pax 3ae n t . "AMnmtTy.n;H RJ!aCcH

IPHI\HPOBaHH no nsoTonn-qecRoMy cnney B nepeRpecTHOM .RaHane. B Ra

tiecTBe .n;narpaMM, .D:8.DlltHX BKJia.n; B R30CRaJllij)Hyl'.l H R30BeKTOPHYJO aMilJlll

Tyl!J, paccMOTpeHH nOJilDCHM .n;narpaMMa C nepe.n;a-qett .n;enTpOHa, R Tpe

yroJII,HaJI, co.n:epJ!talll8J! O.n;HOilllOHH!ltt OOMeH. OHR noRa3aHl,l Ha pnc.4 n 7, 

B OTJlllTIHe OT peaRUHH Pd - pacceSIHHSI Hasa.n; s.n:ec1, aTH .n;Ba Mexrurns

Ma He nepeceRaJDTcsr. 

nnsr pacqeTa BCpmHH B noJillCHOfi ,n;narpaMMe HCnOJII,30BaJiaCI, npo

CTaSI napaMeTpll3allRSI .n;nsr BOJlHOBmc.lIJYHRUHtt sr.n;ep 3He Rt B BH.n;e .n;Bon

HOro·rayccoBCROro pacnpe.n;eneHM, a<fxpeRTHBHO.YtIHTHBall!llero sr.n;epHHtt 

ROp. lJaCTI, napaMeTpoB qllil<CRPOBaJ!aCI, .D;aHHHMH no e-3He-paccesnmJD 
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npH MaJlllX 3Haqeml.lIX nepe.n;aIDioro mmym,ca. OcTam,Hble napaMeTpu 6u- I . ' . 

JH'l no11yqen11 li3 cpaBHeHHJI pac'leTHOro 3HatJeHHJI Birna.n;a IlOJIIOCHOll ,Il;H-

arpaMMil B H30CIWMpnoe ceqemie C ::mcnepHMeHTaJII,HOll B8JlH'lHHOfi ce

qeEHfI P-3He-pacceJIHIIJI na3a.n; npH Tp=6?0 MaB. HecMoTpJI Ha p_q.n; BBe

.n;ennux ynpon1el!Hll, Rpa:v.He Bh!CORM tzyBCTBHT6J1I,HOCTI, IlOJl!OCHOro Me

xaHH3Ma R IlOBe.n;eillllO JI.n;epHOM BOJJHOBOfi (l)YHRUHH Ha Ma.nmc paccTOJIHH

JIX no3BOJlHJra. nonytJHTI> xopomee cor11acHe npe.n;cRa3aHlillX napaMeTpoB 

c noJIBIIBlln!MHCJI no3JKe .n;anHUMli no 3apJI,IJ;OBOMY ipopM!f,3RTopy 3He( l lf ) • 

CpaBHeHHe npOH3BO,l\HTCJI Ha pnc.6. EJra.ro.n;apJI HaJlH'lli!O 3Q)!l8KTliBHOro 

JI,IJ;epnoro ROpa,B aHepreTH'l8CROH aaBHCHMOCTH BRJla.n;a IlOJIIOCHOH ,IJ;Har

paMMil, noRa3aHHOli Ha pnc.5, HMeeTCJI npoBaJl npn Tp-2?0 MaB. EcJIH 

OH CHJlI,HO 3anOJU-IJI6TCJI BKJra.,l\OM OT .li30B8KTOPHOM aMilJl.liTy.n;u, H30CI{a

MPHI:lli 'lJ16H D cet1emrn c11e.n;yeT Bll.D;8Jll'!TI,, ,IJ;JlJI qero HYlKHO HM8TI, .n;an

H!le no BCeM TpeM npOr(eccaM. 

PacqeT TpeyrOJlI,HOH ,IJ;HarpaMMh! npOBO,Il;HJlCJI ana11or11t1HO TOMy, RaK 

3TO .n;eJra.JlOCI, B npe.rumymei1 rJra.Be ,l\JlJI peaRUHH (6). IIpn Bhl'lHCJleHHJIX 

HCil0JlI>30B8JlHCI, RaK 8KCnep:nMeHT8JlI,HUe .n;aHHHe no 3TOH peaKUHH, TaR 

H pe3yJ1I,T8TH npoBe.n;eHHIDC pact1eTOB. B aHepreTII'l8CROH aaBHCHMOCTII 

BRJla,IJ;a·aTOW .n;HarpaMMu, IlOKaaaHHOH Ha p11c.8, o»rn.n;aeTCJI nHK npli 
Tp~ IIOO 1.1:rn.llpH· ttcnon1,30BaHHH BwmcneHHoro 3Haqemrn ceqeH11a 

pt-pacceHHHR Ha3a,n 11 3KcnepHM8HTaJII,HOro .D;JIH F-He3-pacceHHHII Ha~ 

3aJ'1513 II30TOilHqecKHX COOTHOW6HHii noJiyqeHhl orpaH11qeHHH Ha OTHO-

W8Hlle ceqenun KBaanynpyroro Bu6uBaHHH He3 ui. ua uaocKanapnux 

a.n;ep npH Tp=670 l,l:rn: 

4,5 ± 1,33~ 6Hea/Q~1.2,1 ± 2,3 • '· 
KaK YJK8 OTMetJaJlOCb, Ha-aa Heonpe.n;e11eHHOCT8li B BlltJHCJleHIDI KOH

TypHoro· HHTerpa.7ra. 6oJlbmoe aHatJeH:ne HMeeT HayqeHHe nOJlJIPH38.r(HOHHUX 
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aqqieRTOB. PactJeT Tpeyrom,Hoti ,ll;liarpru.wu Il03BOJUieT BUpa3HTI, IlOJl.ll

PH3aUHOHHh!e napa.MeTpu paccMaTpHBaeMux npoueccoB tJepes cooTBeTcT

ByIOmue napaMeTpu peaRUHti ·p ... d .... t. 1- 'ii.. H r.o( - pacceJIH:wr. IloJIIOC-

HaJI ,ll;liarpru.i.'l!a .I(aeT .IIJUI noJl.llp1rnamm HyJieBoe 3HatJemrn. ,,. 

HaRoHeu, B nocJie.I(HeM naparpaqie paccMoTpeHo P-4He-pacceJIHHe 

Hasa.I(. B aToM cJJytJae imeeTcH o.I(Ha Hs6TonHtJecRM aMilJlHTy.I(a. Pa9tJeT 

npOH3Be.I(eH B noJIJOCHOM npH6_JlIDK~HHH Il 0.I(HOnHOHHOH MO.I(eJIH. ~Jl.ll BU

tJHCJieHHH BepmlIB ,ll;liarpaMMu Ha pHc.9 HCnOJlb30BaMC1> BOJIHOBaH qiyHR

I:(lfH H.I(pa 
4

He B BH.I(e .I(BOilHoro rayccOBCKoro pacnpe.I(eJieH:wr, Bee na

paMeTpu KOTOporo Il3B8CT~( 11 ) Il3 .I(aHHUX no sapsutOBOMY <pOIJMqJB.K

Topy He
4

• PesyJ!bTaTu pacqeTa no nopH.I(Ky BeJ1Hq1IBu cor.nacyIOTCH c 

HM8!0mHMHCH .I(a!lH!i!MH. B aHepreTH'l8CKOH 3aBHCMMOCTH .ll;li@)epeHUHaJlb

Horo cetJeH:wr pacceJIHHH Ha3a.I(, BUtJHCJI8HHoro B nomocHOM npH6Jllillte

HHH, OlltH.I(aeTcH IlPOBaJI B pattoHe Tp = 200 MaB. 

B nHTOH rJiaBe pa60TU paCCMOTpeH Bonpoc O TOM, KaKyIO HH~OJ)Ma

l\l'.l!O O CBOHCTBa.X HYKJIOHHOti TpaeKTOPlili Pe,Itllte MOJKHO H3BJie% li3 HM8JOr

lllID(CH .I(a!lHUX no CTPYKType JierKmc .II)'.{ep. 3Ta llliq)OJ)MaUHH HBJl.lleTCJi 

BeC1>Ma Il0JI83HOH, noCKOJII,Ry npH BUCOROH aHeprmi: nOJl.llpH3al\l'.IOHHUe 

3@)8RTU B npoueccax, ll,llYIIlliX tJepe3 06MeH HyKJIOHHOH ,TpaeKTOp:iren,He 

3aBMcJIT OT BUtJeTa, a onpe.I(8JIH!OTCJi TOJlbRO ~OJ)MOil Tpa8RTOpmi:. 3TO 
....... 

oco6eHHo IIBTepecHO B CB!I3H C B03HHRnmMll B nocJie.I(Hee BP8MJi 60J1I,..: 

illMMll TPY.IIHOCT.RMH npM nonuTKe 0.I(HOBpeMeHHOro OllliCa!lliJi .I(aHHUX no 
noJIHpH3aUHM B Tl rl - pacceJiHHH M nepesap~e Hasai 18 ) • · 

IlpH onpe.I(eJieHHH napaMerpoB TpaeKTOPHH Pe,Itllte BalKHHM HBJl.ll8TCJi 

3HaHHe CileRTpa Mace tJaCTHU, a B CJIYtJae ~epMHOHHOli TpaeKTOPHH li 
. (19) . 

HX napTHepoB no tJ8THOCTH,· npe.I(cKa3aHHHX rp.i:60BuM.·OTcyTCTBHe B 

npMpO.I(e HYKJIOHHOro napTHepa 06UtJHo OO~JiCHHeTCJi o6pameHHeM Blf!JeTa 

16 

I 

. B HyJ!b B 3TOM MecTe. 3HaH:ae IA:::: Uo • np:a ROTOPOM 3TO npoHCXO.ll;liT, 

BBM.IIY cKasaHHoro BimJe, 6uJio 6u HHTepecHUM. 

B IlHTOli rJiaBe IlORa3aHO, 'ITO npM odpameHIDi D HYJ!b IlbltJeTa Tpa-

8RTOPHH Pe.I(J[e BK.J18A B BMnJll'ITY.IIY OT o6MeHa mo6UM COCTOHHHeM, JieJKa

l!IID,I Ha 3TOii TpaeKTOPHli,TaKJlte o6pamaeT~H B HyJlb Il npn TOM lite 3Hatie

HHH KBa.I(paTa nepe.I(aHHoro 4-MMJiyJlbca. IIo aToti npntIHHe .mo6rur Bepm:a

Ha BMPTyaJ!bHOro ncnycKaH:wr HYKJIOHa .I(OJllKHa npoXO.I(HTI, tiepe3 HYJ!b 

npM U == Uo, PaccMoTpeHHe Bepm:am,r paanam .I(ei1TPoHa n peaym,TaThl, 

noJJytJeHHh!e B tI8TBepTOH rmne .I(JUI .II)'.{ep 3He Il 4He, noKa3UBa!OT, '!TO. 

HyJlH y sutepHHX B8PmHH ,.I(eHCTBHTeJ!bHO ,HMe!OTCH ll OHH B OCHOBHOM 

pacnoJIOllt8Hhl B pawoHe ..[u"; = ., ?46 - 755) MaB/c. EcJIM BKJla.n; HYKJlOH

HOH TpaeKTOPIDI B Pd- pacceJIHl{e Ha3a.I( .I(OCTaTotIHO Bemm, TO CJie

.I(y8T OlltH.I(aTI, npoBaJia B 3HepreTHtJ8CKOfi aaBHCHMOCTH cetieHMH Il a!lOMa

Jillll B yrJIOBOM pacnpe.I(eJieHIDI B 06.naCTH aHeprim npOTOHOB 1,13¼1,19 
· . . (20) 

raB. ~aHHue no yrJioB~ti aaBHcMMocTH cetieHHH npn TP = 1,1so raB , 

.I(8HCTBHT8JlI,HO,YKa3UBaIOT Ha CYJJl8CTBOBaHil8 TaROil aHOMamrM. 

0CHOBHUe peayJ!bTaTH ,ll;liCC8pTauim .I(OKJia.I(UBaJIHCI, Ha ceccim 

0T.I(8JI8HHJi fln;epHoii ~Il3IlKH AH CCCP B 1972 r. Il ony6JIHKOBaHhl B pa-

60Tax<21 -25 ) • 
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