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Kallmllfl ro.n q>l'I3lllia Bl:lCOKWC aHeprmt IlpmiOCHT H8.!-I HOBIW 3HaHID1, 

HOBl:le !lKcnepRMeHT8J.II,mie q>aRTll O Pa3Jlll'U{l,IX THIIax B3ru!Mo,neilCTBmi. 

HCHO, 'ITO 8TH 8KCil8PRM8HT8J.II,Hl,18 qlaRTll np1rne,eyT B 6JIIDK8.i!mee Bp8Mll 

K nepeocMucnemrn Bcex q>YH,ItaMeHT8J.II,HHX Bsr.IDI)!;oB Ha MaTepmo n ee 

npeBpamemm. IIpe,ncTa.BJifleTCJI BamnlM ,nam,Heilmee HaROnJieHne aKcne-· 

pliIMeHT8J.II,Hl,IX .nammx, Tll!aT8JII,Hlll1 M8TO,IUI'I8CKmi l'I HaY'{HHil aJlaJil'I3 

IlOBe.nemm o6pa3OBaBWl'IXCH 'l'.JaCT~, COilOCTaBJieHne rue IlOBe,nemm C 

npe,ncKasrumm.m TeopeTH'leCKHX Mo,neJiett • 

~CTOHlll8,fl .nuccepT~ IlOCBl!llleHa H3ytl8Hm) noBe.nemm pa3HHX 

ttacTlll{'n pe3OHa!iCOB, o6pa3OBaHHliX B llHOH-HYKJIOHHHX B3anMO,neflcT

BRIU npn aaeprnruc 7,5 :e: 40 raB. Ilp:e: H3Y'{emm npliIMeHHJil'Ic1> pasHHe 

no.nxo.Itll: ruraJIHs qacTmt onpe,neJieHHoro COPTa c ycpe,naeHHeM no 

BCeM OCTaJil>HllM 'laCT~aM H peaRitHSIM l'IJIH - no BCeM '1'.JaCT~aM B ,naH

HOM TOilOJIOrl'I'leCKOM KaHaJie peaKrnm-cooTBeTCTB8HHO l'IHKJIJ03HBHHA H 

n~JIJ03RBHW1 no~xo~u,a TaKllte :e:ccJie,noBaHne Bcex qacTmt B He

KOTOJ>liX KOHRpeTHHX peaKIUtJDC - 8KCKJIJ03HBHllA no,nxo,n. 

.I(nccepT~ COCTOHT H3 .nBYX qacTeA • 

B.nepBYJ) qacTI, BOIIL1Il'I MeTO,IUI'IeCKHe BOnpocu paccMaTpl'IBa8MllX 

aKcnepHMeHTOB, BO BTOpofl H3JIOllteHH pe3yJII,TaTU q>H3H'l8CKHX HCCJie

.noBBlillii. 
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B nepBOH rJiaBe JWccepTamm RpaTKO OilRCB.Hll xapaRTepHHe oco-

6eHHOCTli!I :e: ycTpoffCTBO :e:cno.m.syeMWC B aRcnepRMeHTax nysup:&KOBHX 

KaMep: 55 cM/24JI/[rJ .IU!YXMeTpoBoii npona.HoBHx KaMep. [2] • Ha ~ 
npm.1epe 55 CM m1Mepa c.neJiaHo :e:s;roxeH:e:e o6umx np:mm:e:noB o6pa6oTRH 

BSaml!O.I(effcTBd n H,It8HTli!lqJRRBium aJieMeHTapHHX 'laCTmt. Oco6oe BHRMB.

H:e:e l31s.nec1, ~6pameHO Ha HCCJI8.I(OBaHR8 TO'IHOCTett B onpe.zteJiemm . 

ROOP.ItHHaT, HMIIYJI!>COB H yrJIOB o6pasOBBllllm:XCH 'laCTmt H a\ll;peRTHBHliX 

Mace. 

Bo BTOpoff rrne OIIHCaH!,I M8TO.I(l:l H npHBO.MTCH pesyJILTaTli [4 ] 

onpe.zteJieHHH ROHCTBHT OilTH'l8CROtt CHCTeMli 2-uerpoBon nponaHOBOn 

nyslipbROBOH RaMepa: ROOP.ztmmT OilTJi!1'18CRRX oceff, ROOp.ztHHaT penep

HHX RpecTOB H MaCIIITa60B q>OTorpaqmpoBamm, Heo6XO.I(HMl,IX AIDl pa6om 

nporpaMM!l peROHCTPYRllIDI npOCTPB.HCTB8HHliX ROOp.ztHHaT. 

B TpeTr,ett rrne ormca.Ha c:e:cTeMa. nporpBMlll o6pa6oTR:e: :esB.HMO

.nelcTBmi aJieMeHTapHHX 'laCTmt (Bap:e:aHT, pa60T811Ild B C<$m), sape

I'llCTPHPQBBHHllX B .ztBYXM6TpoBOtt nponaHOBOff KBMepe (p:e:c.I). OCHOBHYJ) 

ciiYHRmm 06c11eTa HeceT nporpar.!Ma ~HT - S [51 • 9ro (p:ac.2) 

BapHaHT nporpaMMU I'EOI>HT [ 6 1 , np:e:cnoco6Jiemm:tt . AIDI aJieKTpOHHO

BH'IHCJmTeJI!>HliX MammI TRna IC L • Ps.m aJJI'OpHTMOB reoMeTpH'lecRoii 

'laCTR nporpaMM!,1 GEO 6HJI BMT roTOBHM HS -~r-HX pa60T (<I>oPMYJili 

czcTeMaTli!ls:e:po:eamr B.H.MoposoM H .np. B 7 , o.I(HaRo OHR 6HJm, 

Il0-B03MOXHOCTH, ynpo~eHli. B pacqeTli BH8C6Hli H6KOTOpLle yco-

BepmeHCTBOBaHHH, CBHSamwe co CTPYRTYPOI nporpaMW, C Y'l6TOM 

pa.IU[allROHHliX n0Tep1,, IlOl1lCKOM HSJIOMOB Ha TP8Ke, IlOHCROM npoe1n:can, 

COOTBeTCTBYJOlltliX ~8.HHOMY CJI8JIY [a] • o6~e.I(HHeHHeM .ztBYX 'laCTeff 

o.nnoro H Toro lite cJie.zta RS pasmix noJIOBl1lH RBM8J!El l1l .ItP. .lL1m :imeH

THgJl1lK8llRJ1l KaHaJIOB peaRq1ra, V"- 11acT.m.t R ¥ - KBaHTOB Hcno.m.

SOBaJiaCL l 9 ] MmmMHS~ \PYIDmHOHaJia c Heonpe.zteJieHHliMH MHO.U

TeJUIMlI Jlarpamta. 1Io.n6op KOHCTBHT H HCCJI6.I(OBaHHe nporpaMM!i npoBe-
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P:e:c.I.CHCTeMa o6pa60TRH 4'lIJIJ,MOBOff lIH\POPMailRll OT 
npona.HOBOI nyslipLROBOA KaMeptl. /Ccx{n:m,I972-I975/. 

P:e:c.2. OprrumrpaMMa GEOFH·S- /9BM: !Cl. , ICK/ 
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,It8HO TaKJEe B [IO) • BeJIHtIIDill <;~> H < ft), xapa.KT8pll3ymtl!8 

Ka'leCTBO no.ztroHKn reopeT:Htiecxnx Kpl!'.Bllx K axcnep:HMeHT8Jll,HOMY Fe

KY H npa1JH.IIJ,HOCTl, pacqeTa oum6oK ,ItJIR: n± - M830HOB, o6paaymnu:c.a: 

rrpn 40 ran/c, oxaaa.,mcr, panmn.m cooTneroTBeHHo I,043 n I,2IO IIPR 

TeopeTH'l8CKOM 3Ha'leHKH, paBHOM e.nmnnie • .I{ocTOB8pHOCTJ, Im8HTEJPII

K~ HaIIaJIOB peaKrnra, V0 
- TJaCTml H ¥ - KBaHTOB npoBepiJJiacr, 

[9, ' IO} C IIOMOOU,JD Jm8HTEIJJRR~ CMO,It8JmpoBaHH!lX 3aB8,ItOMO H3B8CT

H!lX KaHaJIOB peaKtnm JI MO.It pacrra.na 'laCT.mt. 

IL 'lEtTnepToff r.nane JicCJie.J:lYl)TCJI B03MOll!Hocrn KaMeJH B onpe.zte

JieHRH KOOp,nHHaT CJie,ItoB, m.myJIJ,COB n .yrJIOB o6paaOBaBIIIHXCJI 'lacT.mt. 

IlpOBO,ItHTCJI HCCJI8,ItOBaHRe JIOlllHOff KpHBH3Hll CJie,ItOB H3-3a MHOI'OKpaT

HOI'O KYJIOHOBCKOro paccerumJI. Jl.wI amx neJiett HCllOJIJ,3YJ:)TCJI qJOTOrpa

qJlIH CJie,ItOB nepBH'lHIU 'laCT.mt, llOJIY'l8HH!lX B KaMepe 6ea MaI'HlITHOro 

llOJ.III. Cpe,ItHlie· OTHOClIT8JIJ,Hl,18 onm6KJI B onpe,IteJierum HMllYJlJ,COB lI 

yrJIOB npne.zteHH B -Ta6JI.mte I. 

0THOCHTeJIJ,H!le o,OKH 

<t1P/p> 
<6l<Jol/hJd.) 
<Al,ct) 

% 
Pa.rt, 

pa,n. 

Ta6.mrua I ---\i 
Cpeme ornocKTeJIJ,H!le onmOKK 

n*-MeaoH!l aJieRTpoHl:l 
II03HTpoHll 

14,2 12,4% 

.0061 ± .OCJOI .OI75 ±- ,0005 

.0037 ± .ODDI .DI05 ± .0003 

C JI8}JJJ aapime.HHHX BTOPH'lH!lX 'l8CTml lI3M8p!iJIHCl> Ha Cpe.IUieff 

,ItJIHHe npo6era, paBHOtt 33 ,64 c■ • .Il.wI 60JIJ,IIIHHCTBa '.Jr- Me30HOB 

( ~ 70 % 'laCTHn) cpe,ItWtlI OllllI6Ka B onpe.zteJieHKH HMIIYJIJ,Ca M6Hl,lll8 

npllBe,IteHHoff B Ta6JI.mte I B8Jlll'lKHbl lI COCTaBJI/IeT ~8 %. 
IlPH BWICH8Hml I>Jma M8T0.141A8CKHX BOllpoCOB lllKpoRO HCllOJIJ,30B8HO 

MO.zteJmpoBaHne npoueccon paa.7Ilil'lHOro nima. C arott neJIJ,JO 6Il.na 

cocTaBJieHa [II] nporpaMMa F'ARFORS , RpaTxoe onKCaHHe aJiro-

PHTMOB ROTOpoii IlPKBO.ItHTCH B aTott r.naBe. ,Una: HaC oco6eHHO B83Hli 
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napRaHTH nporpaMM!i F' A RF ORS .ItJIR: MO.zteJmpo:B8.HWI mmJIDallBHllX 

l121 K My-JIJ,TKnepHI>epll'l8CRHX [r3] pealtUd. 

Mo.zte.7mpo:eaime, B 'laCTHOCTH, HCllOJIJ,30BaJIOCJ, ,ItJIR: BWICHeHIDI 

Bonpoca o paa.zteJiem Mew- co6ofl A , I<°- qacT.mt lI Y -RBaHTOB. 

BepoHTHOCTH paa.zteJiellHJl 8THX qac-m.n B 3aBHCHMOCTH OT aHeprHH 

UPRB8,IteHH Ha pllc.3. Onm:6Itll B ID4IIYJIJ,Cax H yr.nax lipH MO,IteJIHpoBaHRH 

38,ItaBaJIHCJ, 6JIH3KHMR I< aKcnepHMeHT8Jll,HHM. !3H.ItHO, 'ITO K°- M830Hll 

B 95 % co6um oTJIH'lHM!i oT· A- · rHIIepoHOB 11 y - RBBHTOB BnJIOTb 

.zto mmyJIJ,COB IO ran/c • .I{orroJIHKTeJIJ,HHI amuma yrJIOBHX pacnpe.zte

JieHKI JI'" - M830HOB B CKCT8Me llOKOH K° - Me30HOB llORa3aJI, 'ITO 

(00 ± IO)% Hepaa.zteJieHHHX A- K-qacT.mt HYJEHO oTHeCTH K A -rH-

JiepoHaM. H eCJllI C'llITaTl> nee H8pa3JlH'lHM!ie J\ ~ r -
¥ - ICBaHTEIMH, ML! TepaeM He 6oJll,llle (4 ± 2)% OT BC8X 

nepoHOB. 

tJaCTEJ.tl,l 

A -rn-

IlpK Hayqemm: npo6JieM!l paa,IteJieHHII OT,It8JIJ,Hl,IX K8HaJIOB peaKJ.tHlI 

6IlJIO llORa3aHO, 'ITO HMeeTCH B03MOlltHOCTl> Bil,It8J.IIITl> TaKHe KaH8Jll,I, 

B KOTOPHX He odpaayeTCJI HeaaperHCTplipoBaHHHX B KaMepe HettTpaJ!l>

HllX 'laCTHn (HMeeTCJI 4 ypanHeHIDI CBH3H-4 CPI T). Mo.zteJIHJ)OBaHHe 

npKMeHIIJIOCh TaKJEe ,ItJIR: OT~eJieHlill B3aHMO~effcTBHfl Ha CBOdO,ItHllX HYJ{

JIOHax OT B3aHMO,ItefiCTBd Ha gyKJIOHax, CBH3aHH!lX B smpe yrJiepo.zta, 

H .ItJ.llI pactJeTOB 3\Pl)eKTllBHOCTK perHCTpaIUm ¥ - KB8HTOB E .ItBYX

MeTpoBOff lipOIIaHOBOff K~epe [ 
14

'
161 

B IISITO! rJiane R3Jial'ru:JTCJI peayJil>TaTH HCCJI8~0B8HWI HHKJll03HB

HilX peaxltliff n- + p-.cJ.+ ••• , n-+ p+ ¥ + ••• , n- + P-P + •• , , 

n-+ p + n + n+ ... npx m.myJIJ,ce nepBB'lHll~- n- - r.1eaoHOB 40 raB/c. 

H8RJID3HBHllfi IIO.ItXO.It B uayqeHHH B3aHMO~effCTBHii aJieMeHTapH!lX 

'l8CTml llCIIOJIJ,30BaJICH ,ItaBHO. Hanp:HMe;,JioryHOBHM H .ztp. Ir7
] TaKOff 

llO.ItXO.It 6IlJI npKMeHeH eme B !967 I'OlJY. 0,ItHaKO HayqeHHe HHKJID3lIB

HllX CIIeRTpoB CTaJIO ocodeHHO 6ypHilM noCJie padoT 1/ettHMa.Itaf rs] , 
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PHc.4 A,E. Pacnpe,n;e~eIOOI CTPYKTYl)HliX <NHHilHff /BBepx::,/ 

Gr(JJ). i'K4Atfr) 4p: . /BHH3y/ FT(x) .. J f(,c,r:>Jr; 
MH pe~ Ir+ p .... Ir:. . .. .. np11 Tpex aHeprmu 

8.05, IS.5 H 40 raB/C, 
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Hara H .np(I91H .npyrHX aB'l'O.l)OB, yxasa:emruc Ha 0CH0Be npocmx MO

,n;e~ea Me'l'O,It!,[ CpaBHemm lUIKJII)3rullillX TeopeTWieCRWC H 8RCnepHMeH

TaJll,Hl:lX cneRTPQB H ll0JIY'IHBIIIWC MHoro HHTepecmx H ,n;ocTaroi:rno ~erRo 

npoBepirewx npe.n;cHa.srumtt • 

limtJIJD3RBR!le cneRTp!i CBSI3aHl:l·co cpe,D;Hea MH0lteCTB8HH0CTbD 

o6pasoBaBIIIHXCJI t1acntrt. Cpe,D;HHe tJHc~ t1acTmt pasHoro ~a Ha o,D;Ho 

B3aRMo.n;effcTBRel201npH HallleA aHeprHH 0T.1Jlflml)TCJI CYJllecTBeHHo(cM, 

TaelJI. IIJ. 

< 'tti) ('tt,no) < o/tl(o) <~ 
5.62 ± 0,04 2.43 ± 0,05 · 0.07 ± O.OI 0,23 .± 0.02 8. 75±0.08 

IIpoBe.n;eHo cpaBHeHKe l2thTPYRTYPHHX <l>YHK~ ,n;Jlll peamtmI 

n- + p.,. n- + •••• npH Tpex sHat1emmx aHeprd: 8,05, IS.5 H 40 raB: 

F,.(x) = ~ 1(~,f¢)dp; 11 GrC~): ~ f (~,p~)dp; CI) 
8Cf 1¥' !ICE Pr 

r.IJ;e mmapHaHTHHe .JU$pepeHIUiaJThHHe cet1emm f (x, p{) Hf(~, p¢) HMenT 

~= 
f(-,c p.2.) = ~ do- . f( rf)- _4 dt1 ' T TL p;M Q)( dp-$' l 1,rr - 1t ~Pf' 

3,n;ecb E°llf - aHeprtm B CUM ~6pasoBaBmeDCJI ~acTHql,I, pgM -HMIIYJII,C 

nepB0Hat18Jll,H!lX t1acTHit B CUM, 1;/ - 6HCTpoTa. IIoKasaHo (p11c. 4 A,E), 

tJT0 B ~eHT~HOI o6JiaCTll CTPYK'l'ypHli8 <NHHtnm COBllMSM, B 8'l'OM 

np0HBJIHSTCH MaCmTa6HruI HHBapHaHTH0CTb HHBal)HaHTHHX pacnpe,n;eRem. 
• (22] 

MacmTa6HHe CBOffCTBa 06Hapymmam TaHllCe rr+ [2rJ H rr° -
llf830Hli 113 C00TBSTCTBYJ[IIIWC peaHill!ff n-+ p-. n+-,.. ll fr + P- n°, •. 

0TM8tl8HO, <iT0 CTPYR'l'YPHWI q>j'HK:inm ,Il;M llpoT0H0B B 06JiaCTH Wpar-
M8HTaxnm CYJll8CTB8HHO B!lllI8, 

B arol r~e npe,1tcT~eHli pesy~Tam E3YtJSHim Koppe~ 

MSJQzy n±, - M830HaMH B mll<~HBHHX peaH;inmX ll- + p _. ll± + rr +. • 

npll 40 raB/C. HHTerpaJII,HHe K0ppeJDiltm)HHl:le .R08qXpmt:H8HT!l f pasHHX 
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nap Il·M980HOB OTJmqml OT 'fIYJm np:a 40 raB/C (pKc.5). :3TO COOTB8TCT

BY9T TOMY, 'ITO 1231 pacnpe;rteJieHHe no MHOllteCTBSHHOCTK KB.R BCSX 
::'-

aapruKeHHblX tJaCTmt, TB.R K OTpn:u;aTSJU,HllX M980HOB CYJllSCTBSHHO OTJIH

tJaeTC.11 OT pacnpe;rteJiemm Ilyaccoaa (pRc.5). 

KaK BR'AHO K8 pirc.5 A,E, 8aBRCRMOCTl, f2. OT aaeprllll'. OTK.noM

eTC.11 OT JIOrapEt.{JMll'lSCKOtt KB.R .JVIlI pp-, TB.RH .JVIlI U- P-E3aRMO:rteflcT

BHit. &ro rOBOPKT O TOM, 'ITO I<OppeJJSIQlill M8llf,ey" qacTn:u;&m He .IIBJiflDT

C.11 TOJibKO KOPOTKO;rtelcTBYJOO!l™H, - B08MOlKHO, cymeCTB8HHllfl BKJIB,I( 

BHOC.IIT R :rtaJibHO;IteitCTBYJ)llll'I8 Koppe.JIBQID{. 

KB.R 

lByx'laCTWIHaa KOppenannoHHaa ~YHKUHR R(~1,VJ, onpe;rteJmeMrui: 
d10 

R(~0~) -c(~o~L)cri✓ ~~ ~ = ~tt ~,, - 1 , (2) 
11 d~ crq; ~L 

npR Yr '= Y2 -;, 0 OTJIR'!Ha OT KYJUI ~JI8 pa3HI:IX nap IT - MeaOHOB, '!TO 

cJie;rtyeT Ra Ta6JIIDJ;U m /24/_ 

Ta6JrnmL.ll.I 

3KcnepRM8HT u+ u+ Be.1oomHff+ rr_i:t (O,O) U- U- rm 

n- p, 40 faB/c 0,2r ±. 0.06 0.59 ±.0.08 0.2? ±. 0.00? 0.4r±.0.04 ..., 
pp, 205 raB/c 0,25 ±. o.o5 ~0.?9 ±.0.09 0.38 ±. 0.06 o.50±.0.06 

0.6? ±.0.06 

EcJIR KoppeJISIItHH M8lltnY,'laCTIDJ;aMll TOJU,KO KOp0TKO,neAcTBYJ)lltlle, 

TO "II~RJibHoe" noBe.neHRe R. - \PYHK~ COCTOMO 61:1 B CJI8:ztYDll8M: 

.JVUI K~oro aaatJemm: Yr o;ItHoA tJaCTIDJ;I:l R3 nap1:1 MeaoHOB pacnpe,neJie

HRe R - qiym<~ no :ztpyrofl tJacTIDJ;e H3 nap:i RMeJIO 61:1 Ma.R~HMYM 

npR Yr= Y2, R Ha6JIIQitaJIOCJ:, 61:l npaBRJibHOe JOlDElHKe MaRCKMy-Ma B 

npe;rte.nax IlJiaTO 61:lCTpoT. Ta.Roe IlOBe;rteHKe MaKCKMy-Ma .neACTBHT8JIJ:,HO 

R OOHapymmaeTC.11 12~1 (p:ac.6), O,l{Ha.RO ecTL H8KOTOpoe RCKallteHRe: 

Ma.KCHMa.JII,HOe aHatJeHHe R - q>ym<ItIDI OTHeceHo BJieBo .JVUI !Jl+f[ -

KOMClmmintB B RHT8pBaJII:l - 0.2 ,(_ Y'W~ 0.2 R - .64':Y31-~ - 0.2. "'' 
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pllllCeHHWLH H Me:E,ll;y·oTpHna
T em,Hw.m; /E/ TOJU,KO 

PHc.5 B. Pacnpe,neJieHHe no 
MHO.lKeCTB8HHOCTH BTO
pll'lHllX aapmKeHHI:lX 
'li,CTllll .JVIlI peaKill'll'I 

Mell\!IY OTpn:u;aTem.ml~ rr-Me-
30H8MR :rtJilI peaKill'll'I /A/ n + P➔ U- -M880HOB C IlpoTO

HaMl'I npn 40 raB/c. 
filTpl'IX-nyHKTIIPHOH JIH-n± •••• H /E/ .JVIlI p +p-+n-+n-•• 
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PHc.6. Pacnpe,neJieHK.11 KoppeJI.IIUHOHHOtt ~YHI<Ill'll'I:\(Yr, Y2) 
)1)IJ{ paaJIKtJHI:lX KOMORHanKit aapruiteHHI:lXIlap n-M880HOB! 
/B/ ,!{JI.II n~ n- -nap;/r/ .JVIlI BC8X B08MOlllll:lX KOMOR

·nanE:tt aaPMOB. J/.aHHI:le no.nyqeHI:l B n- - p -Baa.KMo
~encTBHaxnpH 40 faB/C. IlymtTHPHOtt JIHHHeil 0008HatJeH 
peaym,TaT pac~eTa no MO:rteJIH giaaoBoro 061:,eMa. 
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8TOT qiaKT MOlltHO npmIHCaTL BKJ!a,ICT 'A8JILHO,ne:l1cTBYJOl!UiX KOppe.1I/Illllil. 

Jla;ree paccr.m.TJ)RBaeTCR eme o,1.t1m BH.D; Koppe~: cpe'AHee 'llIC

JIO rr°-M830HOD 3aBHCRT Jllrae:l1HO OT 'l'.HCJia 3apruKeHHHX 'l'.aCTmt (a,necL"' 

1L -Me30HOB/25/ <'!no>= f- + cl.. n_ , IIpHtieM IIPR 40 r:rn/c 

~- = I.85 n J..,_ = 0.28 ± 0.04. PaHee 6!,!JIO IIOKa3aHO, 'ITO B lleHT

paJILHO:l1 o6JiaCTR 'l'.RCJIO Tl -Me30HOB paaHoro 3HaKa O,IU!HaKOBO. C 

pOCTOM ::mepr:im BKJ!a'A 3TOfi o6JiaCTR YBeJmtmBaeTCR (nmpRHa IIJiaTO 

pacTeT KaK .ftts ) , noaTOMY npn 6oJILrmrx aHeprIDix MO.lltHO oim,naTL, 

'ITO K03\fxI)HitReHT J.. 6y,neT B03pacTaTL. 8To OJKm(aHRe OIIpaB,1~1,IBaeTCR 

Ha O!lllTe 1261. 
fl, HaKOH81.l, o6CYJ!maIOTCJI BOIIpOCll IIpHMeHewm o6MeHHl,IX .zu,;arpaMM 

K IDIKJII03RBH11M IIJJOl.l80Ca.M. 

B mecToii r.mme R3Y'l'.aIOTCJi KaH8Jlll C!pHKCRpOBaHHl,IM 'l'.RCJIOM 

aapruKeHHl,IX 'l'.aCTm:t - IIOJ1YllliKJll03RBlllle peaKl.lRR. Ilpn IiICCJie,noBamm: 

38.llRCHMOCTR TOIIOJIOrH'l'.eCKRX cetieHR:ll OT MHOllteCTBeHIIOCTR o6cyl!Q:(aeTCR 

TaK Ha3liBaem:l1 CKe:llJnmr no MHOllteCTB8HHOCTR 127/_ 

.lla.mn,Ie MJI !TCp, 91'."p, pp- peaxl.lRili npn IOO raB/c n Ilp npn 40 raB/c 

xopomo JIO.JKa.TCJI Ha o6IeyJO KPHBYD (pnc. ?) • HHBapRaHTme pacnpe,neJie

mm IIOJ1YllliKJID3RBHHX n-p - peaKl.lR:l1, KaK n 6HJIO npe.1t11ommo B 

pa6oTel28( TaKJKe OKa3llBaIOTCJI MaCll!Ta6:mlMR, 8CJIB MJI HRX BBecrn 

eme napaMeTp 1t /2. '11.): 

f (s,x, p~) = ((x, ~, ti../4_n_))[i +f(1/'tnJ], (4),. 

r,ne lf ( i/tns) -nonpanKa (pnc.8). · · 

_IlOKa3aHO, 'ITO MJI RHBaPliiaHTHliX pacnpe,neJieHR:ll OT B3ruIMO,nel!CT

B9: paaHoro TJUUi1' ( 1rp R pp) IIO.I(06HOrO COBlla,It8HIDI He Ha.6JlxmaeTCR. 

CJI8'AYiJlll8fl 3aKOHOM8pHOCTLD, 06Hapyx8HHO!t / 29/ MJI II-P - coy.na

peH:zfl: Ha OCHOBamm llOJJY'i8HIIllX axcnepHMeHTaJIL!WX 'A8HHHX, 6wr 

cKe:llJnmr nOJ1YllliKJiil3RBHHX .zu,;qqiepeHl.lliiam.HHX pacnpe,neJiem no none-
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?Re.a. HHBapB'aHTHHe .Itl!IM/epeH-
f llll8JXLH!:l8 Ce'l'.eHIDI fi(p;)c 

Jt(i,w) dx II r:(x)" Sf ~ •. N) art 
• t 'AJill mIRJID3RBHOl! . p0aRl.lRliI 

rt"+ p • n· • • • npn aHeprIDix 
40 raB n IB.5 raB. CpaBHeH!:l 
TaKH8 KaHaJlll peaKl.lRliI, 'AJI/1 KOTOp!:,IX 
OTHomemm ttt'"~ t;r) COBlla,ItaDT. 
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OT ~n> /'I\ 'AJI/1 aHeprliI:ll 
B3aRMO.I(eiicTBlP.[IOIIIIU qacTm:t 
IOO raB n 40 raB OT peaK
tt:d n-~e30HOB C IIJ)OTO
Ha.MliI li IIpOTOHOB C npoTOHa
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PRc.9. 3a.Bncm.iocTL cl1YHKllRliI 
~ J(i OT B9Jm'l'.RHH 

15' --a-p; PT/4>) 
MJI pa.aJiliI'ffillx Tono)I&
rHtiecRRX KaHaJIOB pe
aKl.lIDl n· + p ➔ n-+ ••• 
npn aHepro 40 raB. 
IIYHKTHPHOI JIRHiiiei 
o6o3Ha'l'.eHO COOTBeTCT
BYJ)IIJ3"e pacnpe,neJietme 
.It:!!11 peaKl.lRliI p + ~ .. 
n ••• npn _aHePI'IDI 

300 raB" 



pe'JH!lM H IIl)O.I{OJII,HliM m.mym,caM: 

-~ 42.G" _ _t _i_ (_f.:c__ ~) ,c 

O' clpTdp:" - .(Pr)<At")f\(p..}'<Pii"'4) (5). 
0Ka3aJIOCI>, 'ITO \PYHIUll!II J He 3amlCHT OT Ha'laJII,HOtt aHeprim, Tmra 

peamurn: 11 MHOJKeCTBeHHocrn BTOpntIH!lX 'JaCTmt (pHC. 9). Pacnpe,neJie

HIDI nonepe'JH!lX H npo,nOJII,HllX HM!1YJII,COB annpoKcm.mpoBamtCI, Teope-

TH'leCKHMH \PYHK1U!IIMl1, paCCMaTpimaeMl:lMH B TepMO,nHHaMH'I8CKOtt MO,I{eJIH. 

3Ha'leHIDI napaMeTpoD arnx \{lYJU{ItHfi CODna.ztaJOT ,n.1Ill pa3HllX TOilOJIOrH

tJeCIUiX Ka.HaJIOB H 6Jlll3KH K B8JIH'IHHaM 1 IlOJIY'ISHl:lliM ,n.1Ill pp - B3a.HMO

,neifoTBHi1 / 3D/. 

B KOmte rJiaBll 06Cyll\ItaeTCH IlOBe,neime KOppe.runuroHHHX C-H 

R -\{lYHKI.tIIii .nJIH pa3llliX TonoJiormecKHX KaHaJIOD. IloKaaaHo, 'ITO 
(") 

aHa'leHIDI Rt.t (0,0) B npe,neJiaX .nBJKpaTH!ix onm:6oK OTJIH'lllli 
C: C (,,) 

OT JIY.llil 11 c POCTOM t\ npH6JOOKaIOTCJI K HYJID cmray, a R+_ (0,0) 

B npe.l(eJiax own6oK He OTJIH'laJOTCJI OT HY.IIII ,n.lIII '1'15 = 4, 6, 8, ID ••• 
. ('II} 

OTMeTHM, 'ITO - R:1:: (0,0) corJiacyercn c pacqeTaMH no qiaaoBOMY 
•o 

o6~euy H c ~a.HHUMll na6oparop1111 1?epMH./JI/ • 
B cem,Moa rJiaBe npHBO.It!ITCH peayfilTaTbl nccJie,nonaHIDI A -rH-

nepoHOB H K°-M830HOB, o6pa30Ba.HHllX B ill!KJIB)3HBHllX H IlOJIY}!HKJID3HD- . 

llliX n-p -peaKl.lllSIXnpH 7,5 raB/C / 33-3~/H 40 raB/c / 3s/. Ha p:im.IO 

npHBe,neHa 3~HcHMocTI> oT aHeprim nonepeqm.x ce'leH~ · O"CYK) = 

ett°K0
) + G(y•1t) u G(!(K): \J(K0K") + 6"(i<°Kt) .Ce'leHH!l HHKJm3HBHOro 

o6paaOBaHIDI J\-rHnepoHOB H K0 - M830HOB, COCTaBJIIIBIIme npH 

7,~ rsB/C COOTB8TCTB8HHO 0.80 ± 0.25 H~S ± 0.6 M6apH, CTaJIH npH 

40 raB/C I.5 ± 0.3H5.5 ± 0.9M6apH.COOTB8TCTB8HH0 1 H 06Hapy

lE:HBaJOT Te~emnm K .l(aJII,He!meMY BoapacTamm. B paccMaTpHDaeMoi 

rJiane oTMeqeim TaKJte HeKoTOpue oco6eBHOCTH B o6paaoBainm A -rn

nepoHOB, K°-M830HOB H_ conpoBO~aJOl!tRX HX 'JaCTmt. 11HKJII03HBH!le 

HHBapmuiTHlle, pacnpe,neJieHIDI (I) ,n.1Ill A11 K°-'laCTHI:l cpaBHeHl:l c 

pesyJII,TaTaMH, IlOJIY'l8HHHMH B n-p - B8aHMO,nettCTBl!IIX npH_205 raB 

:a npa HeKOTO!)IlX .npyrax aHeprmu:. 
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PHc. ID. IIonepe'IHHe.ce'leHRfl: 06paaoBaHW1 CTpaHH!lX qacTHl.l 
B 3aBRCHMOCTH OT ID.filYJII,Ca HM8Talllln1X Il -Me30HOB. 

PHc. II. 

!): 

--~-~--~~~~·~-· -~ •:-

.. _,.,..,. ......... .. ..... - di , .... ,.,. tw ,. 
""11•rrall 

Pacnpe,neJieHIDI ajxpeKTHBHllX Mace M.,rr-Co) t\=l/, (6) Its"' 2, 
(') -cj'MMapHoe . 11s ., 2,4. I'JiaBHlle KpHBUe COOT
BeTCTBY!lT · (lla30BUM 06'!,eMaM, COBila.ztaDIIIHM c. paC'ISTOM -· 
MoHTe KapJIO. HopMHpOBKa KPHBUX npoBe.neHa no C06llTl1lIM 
nPaBee SHa'lemnt, YKa3aHHllX cTpeJIKaMH~ IlYHKTHpHoii 
JIHHHei o6oaHa'leHo pacnpe,neJieHHe 6ea reoMeTpH'lecKoA 
nonPaBKH. · 
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B IIOCJI8,1Jll8M naparpaq>e HpaTHO OimCaH 8HCII8pm18HT /37 / no 

no:0:cey npo,IJ;om,Hoil noJJJip:ll:Sa.qHR A-rmiepoHoB, o6paaoBa.HHliX npH 
-'· 

7' 5 ra:e/ C. AchMMeTpHR B yrJiaX BWI8Ta 1mepe,D;-Haaa,n IJpOTOHOB OT .. 

pacna,na A-r1mepoHOB B c1tcTeMe naKOH A - rmrepoHa He o6Hapy-

JKeH0. OTO HSXO,IJ;RTCH .B COI'JiaCHR / 3a/ C co.:xpaHeHHeM IJpOCTpaHCTB8HHO:li 

qeTHOCTH B CWI!,HHX B88.llMO,IJ;eflcTEIDIX. 

B BOCI,MOfl I'JiaBe np:ll:B0WITM peaym,Tam R3y:,t8H:ll:H pe30HaHCOB 

B mIBJII03ImmIX H llO.nymiHJII03llBHUX pea.K~ II!)I,I 7 ,5 raB/C. HccJie,IJ;O

BaJI:ll:CI, TQJil,KO Tarrn:e, p8a.RI.tlll1 (939 C06HTd), B ROTOPHX po~CI, 

CT:pamn,te qacT.imu ( .A-rHIIepoHH II K°-M830HH), npli'i8M PH,It pa60T 

13 ' 35 ' 39-45/ 6WI ll;>Be,IJ;eH 11 TO BpeMll. HOI',IJ;a npoHCXO,ItWm 81lt8 

TQJII,1(0 nepwe OTHPHTIDI B o6JiaCTH pe30HaHCKOf! \IIII3lIKII. Ha6JW,IJ;a.JI0CI, 

o6pa30BaHRe II H3y:,taJIM pacfiM ~ -M830HOB, Ap f+o (I070)-Me-

30H0B, L (I385) /p11c.II/1 L (I765) - l'l!IIepoHoB, Ir' (888)

MesoH0B II ,IJ;pyrHX pe30HaHCOB. BnepBHe HaMR Ha _nplllllepax Ar -M830-

HOB (pIIc.I2) K L.(I765) 6HJI0 BHHCH8HO, 'iTO H8ROTOpue pe30HaHCH 

MOryT pacna,naTI,Cfl: K8CKa,IJlILIM o6pa30M. B pa6oTe 06Cylll;ll;8DTCH H 

,IJ;pyrHe MaRCru.,yMH B cneKTpax ~KTIIBHHX Mace, Hanplllllep 13 CII8KTpax 

qempex II -MeaoHOB {2W2Il""), B cneKTpe qac-mq (K°SII) H ,IJ;pyrHX, 

np:apo.rca H0TOPHX eDte He BHHCHeHa. B KOHit8.I'JiaBH OlllICHBaIOTM '!W,IJ;

H0CTH, C H0TOPHMR M!l CT0JIRHYJmCI, npR II3y:,t8HHR pe30HaHCOB,H mt 

qacTK'iH0e npeo,IJ;oJieHHe. 

B ,ll8B/ITO:li I'JiaB8 11syqamCH 8KCKJIJ03m!H!le pea.KUHH - ~a.KitHH 

B o6uqHOM, Tpa,ItKrtR0HH0M noIDIMamm: K8HBJI npoQecca co CTpoI'O 

\llill!CllJl0BaHH!lM -«mCJI0M o6paaoBa.BlllllxruI qacTHQ. Ilo~eHH nonepeqwe 

ce'l:eHM peaRQitli c 1IHCJI0M aapruKeHHHX 'iaCT~ OT 4 ,Il;O I4 npli 40· raB/C. 

••'· IlonepeqHoe ceqeHRe ){JIii peaRitHH II""p ➔ pn+ + 2rr- corJIB.CyeTM 

C ,Il;aHHHMII .IJ;PYI'lIX pa60T / 4S/ • 
i B ,necHToff I'JI§Be npe,IJ;CTaBJieHH peaym,Tam 11ccJie,IJ;oBaHHJJ eme 

' · ,IJ;BYX aKCKJIJ03miwx perummt - yn-pyroro paccemnm J. \-rHIIepoHOB H 
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'.a 
..§. 
b 

¼1,t 

PRc.I2.Pacnpe,IJ;eJieHIDI scM>eK
TimmIX Mace 
M -i- + + .rr,im cJiyqa-

n.a.n.a.n-
eB c o6paao~eM 
K -M830H0B /E/; H 
pacnpe,IJ;eJieHRe Mace M,J 
,Il;JIII co6HTHH · -r· 
c /\ K -napru.m /a/; 
Cgpa:ea pacnoJIOllteHH 
~8KTHBHH8 M8CCH 
M n+n- .rr,im co6HTK:li 

li~ ~6~CTH 959.<'. M 
(n.a.n.:.n-)4II50 MaB 
pacnpe,IJ;eJiemm /E/. 

t = 
.1. ■,.a..O 2.0 l.O ol.05.0 

i Pt•.'-•• (GeV/c) 

I 

PHc. I3. Ilonepet1we ceqeH:ll:fl: ynpyroro pacce.llHIDI A:..rHIIe
poHo~ Ha npoTOHax B 38:Bl!CHMOCTH OT mmym,coB 

j\ -rmiepoHOB. 

17 



if !, 
11 ,I ,, 
,1 
i' i!, 
i 

R0-Me30HOB Ha BO,ll;Opo,n;e. Raum pa6om / 47/ 61lJIH B tJllCJie nepB!lX 

3KCnepRMeHT8JII,HllX f4B/HCCJI8,ll;OBamifi Henocpe.n;cTBeHHoro CTOnKHO- ~ 
BeHIDI An K0 - ti:acTmt c HYKJIOHaMH • .llo sToro cBe.n;emm o 

B3am.10,n;ettcTBHH IlO.llyliaJIHCI, ll3 rura.mrna 3Heprmt CBfI3ll rHneppparMeH

TOB. 

KpaTKliff o6sop pesynTaTOB ll3ytl:8Hl'lf! I'llileppparMeHTOB ll Teo

peTll'l8CKOe llX llCTOnKOBrume npHBe.n;eHH B HaqaJie rna:Bll. ITocJie OT6o

pa A p - D38HMO'AellCTBlrll H BBe.n;eHl'lf! He06XO,nHM!lX nonpB.BOK 6wm 

onpe,n;eJieHH ceqemm /\.-p ynpyroro B3aHMo,n;eficTBllll no BCeMY HHTep-

BMY IIMIIynl>COB /\- I'llil8poHOB, OT 0,4 'AO 2,5 faB/c, KOTOpoe 

OKa3aJIOCI, paBHHM () i: = (36 ± I4) M6H, a TaKJKe B HHTepBaJiax OT 

0.4 ,n;o I.5 faB/C HOT I.5 ,n;o 2.5 TaB/c, r,n;e ceqerum OK838JlHCl> 

PaBHHMH COOTB8TCTB8HHO: 6;' = (42 ± 16) M6H H 6;_ = (30 ± I5)M6H. 

IlpoBe'AeHHHe Y'J'M3 nocJie ony6RHKoBamm aTHx 'AaHHHX H3Mepemm ceqe

Hmt reHepauHH A-rnnepoHOB n K° - MesoHOB B CTOnKHOBemmx 

rr- - M630HOB C JI.IlpaMH yrJiepo,n;a / 49/ noRasamr, qTQ llCilOll30Balllllfl 

npn onpe.n;eJieHllll'. ceti:eHmt 3aKOH A2/ 3 CWII,HO HapymaeTcJI yxe npn 

7.5 fsB/c. YqeT 3Toro Hapymemm flPllBO'AHT K YM8Hl>lilemm B8JIHqID{ 

nonepeqHHx ceqem Ha CFaKTOP I. 6. lfonpaBJieHHlle sHaqemm paBHii 

COOTB8TCTBeHHO B Bll6paHHHX llHT8pBa;rax: ~ = 26 M6H lil: <l = 22 M6H. 

Ha pnc.I3 npnBe.n;eHli BMeCTe C Hamm.m: ,ll;aHHHMlil: BCe 'APyrlil:8, llM8lllllHe

CJI K _HaCTOJllllBMY BpeMeHH, .n;amwe no nonepe'llWM ceqeHHHM l\ - p 

paccemnm B 3aBHCHMOCTII OT :meprnn l\ -rHnepoHoB. JlH®iepeH

~Hlie yrJioB!le pacnpe,n;eJiemm ~CCMB!IIHXCSI A -rHnepoHoB noqTn 

ll30TpOilHH BilJIOTI, .n;o sHeprmi I raB, B CBillIIB I faB llM6JOT CWII,HHfi 

mm Bnepe,n;. 

fJI&B.ll o,1pnrna8uaTast co.itepHT xpan:ne BUBO.ltli. 

OcHOBHHe pesynTam pa6oTH 

(I) Paapa6oTaH MBTO,ll; onpe,n;eJiemm: ROHCT8HT onTll'!eCKofi 
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CHCT8Ml,l RaMep!i c noMOllll>D penepoB, Hruro,ll,RlllHXCJI B pa6oqeM o6~eMe. 

C noMouu,m· aTOro MeTo.n;a onpe'AeJiem,i 3HaqeHHJI ROHCTa.HT 'AM 

H8CK0nl>RHX C88HCOB 06.llyliemm B ,!Jy6He H CepnyxoBe, a TaKll:e 

HCCJie,ll;OBaHU HCR8Jlt8Hl1ll H o~eHeHH HBTOtJHOCTll B onpe,n;eJieHllll napa

M8TPOB CJI8,ll;OB tJaCTmt. 

(2)C03JtaHa CHCT8Ma nporpaMM i.M o6pa60TRH B3aHMOAefiCTBHfi 

tJaCTmt, 3aperRCTpllpoBaHHHX B nysupl>KOBllX KaMepax, H8IIOJIH6HHHX 

llm.IU{OCTI,D 6oJiee TJIEeJIOii, qeM BO.n;opo,n;. )lru{ HY~ rpyIIIIH o6pa60TKH 

@t11l>MOBoro MaTepHMa H!ICTHTYTa H):(epHott WH3HKH n H):(epHoff 3Hep

reTHRH B CoqillH 61lJI HanllCaH H sa,n:eiil:CTBOB011 cne~am,md,i BapH8.HT 

nporpaMM, npncnoco6JieHH!l!.K 3BM, pa60T8JO!IlllM B CowHH. 

(3) Bwia HallllcaHa cne~am,mm nporpaMMa Mo.n;eJIHpOBaHIDI n 

MeHTllWHK~ rnnoTe3 ( FAR FORS ) n c ee noMouu,10 nccJie,n;o

BaHll B03MOlltHOCTH pas,n;eJieHIDI tJacTmt A , K FI ¥ MelJJJY co6ott, 

pas,n;eJieHHJI oT.n;enHHx KaHaJIOB SKCKJID3HBHUX peam.urtt 11 m,n;eJiemm 

npHMecefi B 3RCKJID3HBHHtt R8HaJI B3ruIMO,n;eficTBlltt Ha RB83HCB060.n;HHX 

-npoToHax OT JI.I16P yrJiepo.n;a. PaccqnTaHU TaRJKe sqxpeKTllBHOCTH perl!CT-

~ ¥ -KBaHTOB B 2-MeTpOBOll nponaHOBOll KaMepe. 

( 4) Ilo.llylieHH O,ll;HOtJaCTll'IHl,16 mmapHaHTHlle mll\"JII03HBHH6 pacrr

pe,n;eJieHl!'.l! ,n;Jill rr±, n°- M630HOB H H6ROTOplle xapaKTepHC~~}! ,ll;Jlll 

npOTOHOB. CpaBHeHHe pacnpe,n;eJieHHfl CTPYRTYPHiiX 4lYHK~tt ,n;Jill Tpex 

aHeprntt 8.05, IB.5 H 40 raB noKa31lBaeT, ~TO B Y3KOiil: ~eHTpanl>HOfl 

o6JiaCTH ( X = 0 ' 1i. ;;; 0 ) 3TH <J)yHK~H ,n;Jill rr-..:.M830HOB 

notJTH ,ll;OCTHrJm rrpe,n;eJII,HllX 3HatJemd1 npH 40 raB. 3TO YTB6pllll(eirne 

OTHOCHTCH TaK.llt8 R II+- H n° - Me30HaM. CKeitlrnHrOBM o6JiaCTI, 

(nJiaTO) paCTBT C YB6JIHtJ6Hll6M aHepr.m. 

CMemeHHe OTHOCHT6nl>HO 'APyr 'APyra pacnpe,n;eJieHHfi IIO nepeMeH

HOfl ~effHMaHB. X ll 6UCTp0TaM ,n;Jill n+-ll n--~ M630HOB, a TaK.llt8 

OTRJIOHeHHe OT. CHMM6Tpl'ItJHOCTH CII6RTpoB II -M830HOB ·. np:a pasHiiX 

3H6PI'IDIX YR831lBaeT Ha 3HatJHT6JII,HOe BJilliIHH6 JIMF!pYJOllll!X tJaCTm:(. 
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C yBeJmtieHHeM MHOllt6CTB6HHOCTH sapmteHHhlX qacT~ B TOnOJIOrHllec

KOM KaHMe, a TaKllte C YBe;mqemreM aHeprHH B38l!MO.n;eitCTBHSI 3TO 

BJIIDIHRe YMem,maeTCJI. 
::~ 

(5) HHTerpaJU,HHe KOaqq>mnteHTH KOPPeJIJllUIH n -Me30HOB OTJmtl

Hhl OT HYM H noJIOlltlITeJII,Hhl ,nJlll BCex nap n -M630HOB. 3TOT (plll(T 

Hax0,ItliTC.ll B corJiaCHH c Ha6.IIIQilaximRMC.ll OTKJIOHeHHeM pacnpe,neJiemtit 

no MH021tecTB8HHOCTz_qacT~ OT pacnpe,neJieHWI IIyaccoHa. HccJie.n;oBa

Hli KO~eHTH KOppeJillltl{H n-M630HOB B 6HCTpoTax. HaH60JII,filHtt 

BK.II8,lt B KOa@~eHTH KOppeJiflltIDI BHOC.lIT TOnOJIO!'Htl:6CKH8 KaHa.ml 

c Ma.mlM qncJIOM sap!DlteHHliX '!aCT~ n$ = 4,6. · . 

(6) Ilo~eHo, qTQ npll 40 raB cpe~ee 'IHCJIO n°-Me~OHOB 

3aBHCHT OT '!HCJia sapmiteHHHX qac~'JIHHeitHHM o6pasoM C HaKJIOHOM 

npaMOfi J., = .28 ± 0.4. CpaBH6HH8 C ~yI'HMH ,l{aHHHMH noKa8HBaeT, 

qTQ C B08paCTaHH6M 3H6p!'HH $ YB8JmtlHBaeTCSI B8Jill1mlla HaKJIOHa. 

3TOT qia!(T Haxo~C.lI B corJiac:im C MO,l{eJII,D IPeiHMa.Ha. 06 YB6.lm'i8HHH 

poJIH 1{8HTpa.lll,HOit 06JiaCTH C pOCTOM aHepr:im, a TaKllte xopomo 01m

CHBa8TCSI .lU)yrRMR MO,l{eJI!iMH. 

(7) SMrmpnqecKJ:n! 8aKOH wm: MHOllteCTB8HHOCTeii sapallteHHHX 

qac~. npeMOJlt8HHliH Ko6a, xopomo BWIOJIHII8TCSI ,nJlll TOnOJIOrHl!ec

KKX KaHMOB n-p - B38HMO,n;effcTBHii npH Hsyqaewx B HaCTOJllllee 

BpeWI aHeprHSix. lJ?o Kacaeic.11 cKet!mmra noJiymutJill3Hl!HHX mrnapHaH'l:

HHX ceqem c riapaMeTpoM 11 /(11.) , TO ero .neitcTBne orp8.Hli'leao, 

TO.Jll,KO n-p - B88HMO,nei1CTBIDIMH, npHl!eM npoBepKa npoBe.n;eHa C 
'· He60JildllOH TOqHOCTl,ID ( B npe.n;eJiaX 15%). 

(8) Ha6.IIIQilaeTCSI MaCmTa6HOCTl, IlOJIYID{KJIID3:0'.BHhlX·,n;wppepe~ 

HliX pacnpe,neJiem no rronepe'!HliM u npo,noJlbHliM lIMIIYJ!bCBM. • IlOJIY

qeHHh!e pacrrpe,neJiemm OKa8aJIRCl, ymmepCaJII,HHMH He TOJ!bKO ,nJlll 

TOlIOJIOrHlleCKllX KaHMOB o~ofl peaKrnm ( '.IC p ). HO l{ ,nJlll pa3HHX 

peaKI{Htt. 06cyJi!taeMall 3MIIHPl{qeCKWI 3aKOHOMepHOCTl, He CM8aHa 
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C KaKOit--Jm6o KOHKpeTHOit M0,!{6Jll,ID. ,lL!m ee OlIHCamlli y,no6HliMli_ OKasa

JIHCI, napaMeTpH, npe,nJiaraewe T8pMO,ItRH8MR'i8CKOfi MO,D;8Jll,ID. 

(9) Onpe,neJieHhl nonepe'!HHe ceqemm WIKJIIDSHBHoro o,ItRHoqnoro. 

ll napHoro o6pa30B8.HID! HeitTpa.lll,HhlX CTp8HHhlX qacT~ ( . ..\ -rmtepoHOB) 

ll K°-Me80HOB) B n-p - B38lIMO,l{eitcTB~X npH 7,5 raB/C ll 40 faB/C. 

CpaBH6HH8 C ,D;SHHHMll .lU)yrHX pa6oT lIOKa3HBaeT, 'ITO nonepe'!Hoe 
' ' ,-1. 

ceqemi:e o6pasoBa.IiM K° - Me30HOB ( nap K° K0) H A-rnnepoHOB 

npo,noJIJKaeT pacm. Ilonepe'!Hoe ceqeHHe o6pasoBaHIDI L\-rllliepoHOB 

n K0- MesoHoB ( AK H K K0 - nap) cocTaBJISieT suaqnTeJIL!IYID qacTL 

noJllloro nonepe'!Horo ceqeHl!JI 25 % G'~ npn 40 feB/c. 

(IO) BeJI!!tllll{B. npo,no)II,HOit noJISip:irnawm A -r:imepoHOB coBna

,naeT B npe,neJiax omn6oK c ffYJieM n HaxO,nHTCH B cor.nacmi c coxpa

HeHHeM lip0CTPaHCTB8HHOil: qeTHOCTH B CHJll,HhlX B3aliMO,D;6itCTBwtX. 

(II) C Hall60Jll,!II8f .I{OCTOB8PHOCTl>ID yCT8HOBJI8HO o6pa30BaHH8 

npH 7,5 feB/C CJI8.IIYJ(lltl!X Yllte H3B6CTHHX pe30HaHCOB ~ Hr 
(888) - MesoHOB L (1392) -rmrepona B peaKllW!X c /\ K - napaMH 

Hr (888), K (730)-MeSOHOB c K K -napa.MH, Ar, ,•~ (I070)-M630,;_ 

HOB, :Z (1770) -rnnepoHa , H 'f. (I660) - rnnepoHa n, B03MOlKHO, 

U ( L) -MesoHa. Ilo.lU)06Hhle cBe,neHIDI 06 o6pasoBaHHH ST.RX peso-

Ha.HCOB, B TaitOI'O THila nponeccax npll BUCOKHX 3HeprwtX 

IlOJJY'l'.8Hll Bll8PBH8 B HamHX pa6oTax. 
H8MH Bn8pB1i8 6HJIO yxasano Ha B03MOlllHOCTb K8CK8,l{HHX pacna.noB 

T.flEeJillX pesoHaHCOB, Ha npm,epax Ar - M830HOB 11 _E (1770)-rH

nepona. 
(12) II~eHH nonepeqH!le ceqemm .nM ynpyroro paccesmrui 

A· -l'llIIeponoB Ha npoTOHaX ( / 26 ± IO M6H I n 

/22 ± 9 M6H/ B HHTepBSJiaX HMIIYm,coB A-l'HIIepoHoB cooTBeTcT

BeHHo OT 4 .no I.5 feB/c H oT I.5 .no 2.5reB/c). Xo.n nonepeq

mu ceqeHJdl Ap -pacceJUmll c eHeprHeff no,no6ea pp - paccemum, 
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HO npn: MaJI!lX aHeprIDix (MeHI,111e 200 MaB) nonepet1HHe cetzemm: .ItJUI 

/\p -paccemnm B 5 paa MeHI,We pp-cetzeHMa. He o6HapYl!6HO CROJII,

Ro-1m:6y.I(1, cymecTBeHHofi s_ru3Hcm.1ocTH A p-B3aHMO.I(eficTBnil OT· 

cmma. 

~peHitHaJII,HHe c:et1emm: /\p-paccesmwr .I(O :m.mym.coB" I raB/c 

llO"<ITH H30Tpomw. IlpH 60JiblIIHX m,mym,cax pacce.f.lBIIIH8CJI J\.-rmiepoH!l 

npe,I(OOtlHTaIOT BWieTaTb Bnepe,I(. 

( I3) OneHeHH nonepet1HHe ce-gemm aRcRJII03KBHl:U pea.Krotll c 

60JIJ,IIIHM tlHCJIOM sapm;eHHllX 11aCTHU ( 't1s = 4 + I4 ) npli 40 raB/c. 

IlonepetIHoe cet1eHHe .I(Jlll peaRium n-p .... p+n++n-+n- coBna.uaeT c 

no;ry-geHHHM B ,I(pyrHX pa6oTax. 

Co,I(epJKaHRe ,I(HCCOpTaium OCHOBaIIO Ha MO.IJYIOIItRX ny6mmru:omx 

/3-6, &-I6, 20-25," 2&-2~, 32 - 37, 39-45, 47, 49/; 3TH ny6JI.HRa

IUm UHTHPYDTCS:I EO MHOrIU: pa6oTax ,I(pyrRX aBTOl)OB H 6UJIH npe.I(CTaB

JieHH Ha MeWHapo.rume ROH!_PepeHUHR no qJHslil(e aJieMeHTapHHx t1acT~ 

li BllCORllX aHeprHfi B leHeBe (1962 r.), ,!Jy6He (I964 r.), 

AMcTep.I(aMe (I97I r.), 0Rcqiop.I(e (I97'2 r.), EaTamm (I972 r.), 

3Kc-rui IlpoEattce (!973 r.) H JioanoHe (!974 r.). 

EoJibmmtCTEO SRCnepHMeHTaJII,Hl:lX W8l(TO!!, ormcaHHUX B ,I(HCCepTa-. 

ium, no;ry-geHo BnepBUe. 

'· 

22 

JI H T E P A T Y_ P A, : 

I. Batt ratt-11aH, M.H.CoJioEI>eB, CI/.H.lllRo6RH, Coo6meHRe Olliill 
P-2309, /!959/, IlT3, I, II, /!959/. 

2. J,;.P. llalaaui,, et al., H.I.t.~. 20, 110, {196JJ. 

3. B.A.EeJISIRoB, ••• B.H.IleHeE :a ,I(p. MaTepHaJJH MeJP;nYHapo.I(HOtt 
ROHl_PePBHIUm no EOnpocaM wnsm<H BllCORHX sHepr:att, Tnxa.HI>, 
25-31 ceHTJI6Pf! /!962/, EyAanemr, 1963, CTp. 120. 

4. HryeH Jbm Tu, B.H.IleHeB, H.A.CMHpHOB, M.H.CoJIOBbeB, 
Coo6meHHe OHHH !3-5~42, /!97!/. 

5. N.O.A.<hababian, J,.D.Gre,<ova, V.1'1.Penev, A.] .Sh~lovs,.rn.,•a. 

Bulgarian Journal of Physics • .§., ( 1 'ff'.,). 

6.A.Y .M.nypaXHMOB, HryeH Jbm Tu, B.H.IleHeil. Coo6memre Olliill 
I-5!40 /!970/ • 

7. H.~.MapROEa li .I(p. Coo6meHHe Olliill, PI0-3768, .l{y6Ha, /!968/. 

8. A.Y .M.nypa.x:HMOB, •• B.H.IleHeB .H ,I(p. Coo6meHKe Olliill I-6335, 
.lly6Ha, /!972/ • 

~. K.11.BmuHeBcRM, HryeH Jbm Tu, B.H.IleHeB, D.B.TeBaa,use. 
Coo6meH:ae Olliill I-5978, ,!Jy6Ha /!97!/. 

IO.A.Y.A6.nypaxHMOE, •• B.H.IleHeB H .I(p. Coo6meHRe Olliill I-5!2!, 
.lly6Ha /!970/. 

II.H.AttreJioB, r.H.KoIIHJIOB, B.H.IleHeB, D.B.TeBaa,uae, A.H.lIIKJroBc
Rrui:; Coo6me1me Olliill I-5449, ,Uy6Ha, /!970/. 

!2. G.I.Kop_ylov, V.l!.Pene·-.r, ;:...I.Sn-<lovs~aya. Bulbarian Jour"al 

of Puysics i, U.,1.ul ? 1-'/,;vG, ( l~'/4) L:rum •• 
!3.r.H.KonuJioB, B.H.IleHeB, D.B.TeBsa,uae, A.H.lllRJioBcRrui:. 

Coo6meH:ae OHiill 2-5490, ,!Jy6Ha, /1970/. 

23 



14
• A.Y.A6;zypaxBMoB, ••• B.H.IloHeB Rm>- Coo6meHne 0IDTII 1-4468, 

,!Jy6Ha, /1969/. 

I5. E.H • .KJxa.rtmnn<rui, ••• B.H.IleHeB H ,JUl. Coo6me11:ne 0llirn: I-5HI, 
7iy6Ha, /1970/. ,· 

16. E.H.K.1Ia.z:unntKa.c1, ••• B.H.IleHeB JI ,lij). Coo6me1me OIDlli 1-4283, 
)]ye!Ha, /1969/. 

17. A.A.LogU11ovt1.A.Mestvirishvili, liguen Van Hien, Phys. Lett. 
2~n. 617, (1967). 

18. R.P.Feyrnnau, Phys. Rev. Lett. n, 1414, (1969). 

I9. J.Benec,rn, T.T.Gbou, C.H.Yang, E.Yeu, Phys. Rev. j§Q, 21:l'.:J, 
(1969). 

20. A.U.AbduraKhimov et al., l'hys. Lett • .l2,B, 571, (1972) 

2I. H.O.Axae!ae!sm, JI • .l(.fpeKoBa, H.JI.Hl<oB, II.K.MapKoB, B.H.I.leHeB, 
A.H.IIIKJIOBCKWI, X.Ceuep.ItD:eB. Tpy,Itl:l IY cm.moseyMa no $!:sHKe 
BllCOKHX aHeprmt R aJieMeHTapHI,1x 11acTmt, Bapoo /1974/, Coo6111eH: 
0IDIH .l(I, 2-8405, /1975/. 

22. A.U.Abdurakhimov et al., !fuel. Phys. lillJ, 365, (1974). 

23. A.Y .M.nypaxRMoB, ••• B.H.IIeHeB Phtf~ Let!: 48B,.!i3, 277 (1974) 

24. H.AHreJioB, ••• B.H.IIeHeB H ,Iij). 0~ Pl-8269, .l(ye!Ha, 
/1973/. 

25. A.Y.M.nypaJCHMOB, ••• B.H.IIeHeB R ,Iij). H.nepHB.R: qmsua T.17, 
B.6, 1235, /1973/. 

26. F.T.Dao and Whitmore, Phys. Lett. ill, 2~2, (1973). 

27. Z.Koba et al. llucl. Phys. M.Q, 317, (1973). 

28. H.0.Axae!ae!sm, JI.n.I'peKOBa, B.H.IleHeB, A.H.IIIKJIOBCKWI. 
Ta.M .:ite, r,n;e R 24. 

29. H.A.AHreJIOB, H.H.MeJII,HHKoBa, T.COJiowm, JI.ll!erJioBa. 
TaM lite, r,n;e H 21. 

30. Z.Ming Ma et al. Phys. Rev. Lett. ,ll, 1320 (1973). 

24 

) 
s 

'1 

31. R.Singer et al., Phys. Leit. 49B 1 481 (1974). 

32. B.A.Ee.runroB, •• B.H.IIeHeB K ,Iij). JK3'1':P il, BUII.2,432, /1963/. 

33. BBH lDH-11aH ••• ,B.H.IIeHeB H ,Iij). !3'1\P 1:1, ll!:ln.3 /9/, 815-822, 
/1962/. 

34. Du Yuan-cai, •• V.ll.Penev •• et al. Proc. of the Int. Coni". 011 

High EnerSY Phys. at Cilll.U, p. 255. (1962). 

35. B.A.Ee.runroB, •• B.H.IIeHeB H .IUl• Ta.M JKe, r,n;e H 3, cTp.96. 

36. A.Y .AC!.nypaxHMoB, ••• B.H.IleHeB !ii ,lij). IIpenpHHT OIBill Pl-7267, 
/1973/. H.nepHB.R: ~lilSW<a T.18, 12-51. /1973/. 

37. B.A.Ee.runroB, ••• B.H.IIeHeB R ,Iij). !91':P 1§., wn. 2 /8/, 90-92, 
/1963/. 

38. V.G.Soloviev., Nucl •. Phys • .§., 608, (195H). 

39. B.A.Ee.runroB, ••• B.H.IIeHeB !ii .IUl· Tpy,Itl:l XII Me,n;.KoH@.no ~HSHKe 
BHC0KHX 8Heprmt, ,!Jye!Ha, 5-I5 allr. 1964 r. ATOMHB,D;aT, M0CKBa 
T.1 /1966/. 

40. 

4I. 

B.A. Ee.runroB, B.H.BeKcJiep, H.M.BRJl!IC0B, E.H.K.7ra,IunmKrui:, 
r.H.KoIIWIOB, A.MH:xyJI, B.H.IleHeB, E.C.COKOJIOBa, M.H.CoJIOBbeB. 
!91':P 46, BHn.6, /1967-1968, 1964/. 

B.A.Ee.runroB, B.H.BeKCJiep, H.M.B:HpR:COB, E.H.KJia,nHlil.U{aJI, 
r.H.KonwroB, B.H.IIeHeB, M.H.CoJioBheB, H.n;epHB.R: ~RsHKal, 
ll!:lII.2. 351-365, /1965/. 

42. Du Yuan-cai, ••• V.U.Penev etal.", Proc. of the Int. Conf. on 
°'ligh Energy Physics at GERlI, Geneva, p. 366 ( 1962). 

43. B.A.Ee.runroB, B.H.BeKcJiep, H.M.BHPJICOB, E.H.Kna.nHHrn<rur, 
r.H.KOIIWIOB, B.H.IleHeB, M.H.C0JI0Bb8B. TaM JKe,t.n;e H 39. 

44. B.A.Ee.mmoB, B.H.BeKcJiep, H.M.B:HpR:COB, E.H. Kna,zunntKaJI, 
r.H.KoIIWioB, B.H.IIeHeB, M.H.CoJIOBbeB. H,nepHrur ~HsHKa 
T.l, ll!:ln.2, 338-350,/1~65/. 

45. B.A.Ee.runroB, •• B.H.IIeHeB lil ,Iij). CooC!meHne 0lliIH P-1019, 
Jl.ye!Ha, /1962/. 

46. G.Ascoli et al. Phys. Rev. D7, 669, ( 1973), Yu.r.1.Antipov et 
al. Nucl. Phys., D6J, 141 (197J). 

25 



'I 

I 
r 

ii 
·i ,, 
1, 
'i 

ii 
,1 ,,, 

:1 
11 
'ii 
':! 

:i 
!1e 

!'I[ 
l! 
ll 
id 
ii 

I ., 
i: 
1: 
if 
11 
1, 

ii 

I 

47. B.A.Ap6ysoB, E.H.Kna.ItmntKasI, B.H.IleHeB, P.H.lPayCT0B. 
Coo61I1eime OH:iill, ,l{-82O, ,l{y6Ha /1961/. JK8'N> ~. BHII.4, 
979-984, /1962/. 

48. Odette Benary et al., A Compilation of YN-reactiona, 

?-

Particle Data Group, Berkeley, UCRL-200000 YN, January(1970). 

49. B.A.BeJlllRoB, ••• B.H.IleaeB H mi. !8'N> 46, BJ,1n.5, 1586-1596, 
/1964/, 

PYJ(OITlfCI, nocTynllfJia D I'IS,ltaTeJII,CKUM OT,lt8JI 
17 HlOJISl 1975 r. 

26 

\ 
\ 
I 

\ 
) 

) 
I 

\ 

. { 

j/0/JO 


