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Pe~epupyeMaH llHCCepTBUHH nocagmeaa 9KcnepHMeHTanbHOMY 

HccnenoaaHHIO nayx paanH'IHbIX npoueccoa: 

( 1 ) 

l'Ae V - HeiiTpanbHble BeKTOpHble Me30Hbl p O H Cu , H 

(2) 

B npouecce (1) peanuayeTCH CBH3b CHnbHOl'O H aneKTpOMal'HHTHOl'O 

' B3~HMOAeiiCTBHii, 3KcnepHMeHTanbHOe HCCnenoaaaHe 9TOl'O npou_ec-

ca noaaonHeT onpenenHTb BB>KHblH napaMeTp - KOHCTaHTbl CBH3H 

B8KTOpHblX Me30HOB C aneKTPOMBl'HHTHblM rroneM. lf HCneHHble 3Ha-

1JeHHH 9THX KOHCTaHT Heo'6XOAHMbl, B rrepay10 011epe/lb, AllH Bbl-

6opa pa3nH'IHblX aapHaHTOB TeopHH CHMMeTpHH aneMeHTapHblX 'ISCTHU, 

B IJaCTHOCTH, AllH nocTpoeHHH TeopHH AOMHHBHTHOCT.H BeKTOpHblX 

MJ30HOB B aneKTpOMBl'HHTHblX B38HMOAeiiCTBHHX, 

B rrpouecce (2) peamiayeTCH cny11aii CHllbHOl'O " N -B38HMO

AeiiCTBHH, COOTBeTCTByIOmHii OAHOITOnIOCHOii MOAenH Pen>Ke, Teope

THqecKHii aaanHa aToro npouecca c ~011KH apeHHH Monenu Pen>Ke 

HMeeT nae CTOpOHbJ: a) B03!'-10>KHOCTb nony'IHTb ynoaneTBOpHTenb

aoe OITHCBHl!e· 3KCnepnMeHT8llbHblX llBHHblX nyTeM ycno>KHeHHH MO-

nenH, OCTaBaHCb B rrpenenax l'HITOTe3bl o6MeHa A 2 -Me30HOM 
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II 6) BbHICHIITb ponb B03MOlKHOI'O 'pacmenne,rn~t" A 2 -TfHICl<

TOpllll, 

HccnenoaaH11e npoueccoa (1) 11 (2) 6h1no npoaeneHo B 1966-

69 rr. Ha c11Hxpocpa3oTpoHe nB3 OHHH Ha ny,IKe "-. -Me3oHOB 

c 11MnynbCOM p=4GcV/c 

ll11ccepTaUIIH COCTOIIT 113 qeTwpex rnaa. 

ITepaaH rnaaa nOCBHIUeHa nocTaHOBKe 3KCnep11MeHTa II on11-

Cb1BaeT HOBhIH MeTon nn11 11ccnenoBaHIIH aneKTpOMaI'HIITHblX pac

nanoB pe30HaHCOB; 3Kcnep11MeHTanbHYIO ycTaHOBKY, pean113yIOIUYIO 

3TOT MeTon; II MaTeMaT11qecKyIO MOnenb 3KCnep11MeHTa, 

Bo BTopoli rnaae npflaeneHhI MeTonhI o6pa6oTKfl nonyqeHHhIX 

3KCnepllMeHTanbHblX naHHblX II COOTBeTCTBYIOIUlle nporpaMMLI ·nnH 

aneKTPOHHbIX Bbiqf1cnf1TenbHblX MaWflH. 

TpeTbH fl qeTBepTaH rnaBhl nOCBHIUeHbl cpfl3,fl'!eCKIIM 11ccne

noaaHlll1M npoueccoB (1) fl (2). 

OcHoBHhie pa6oThI, aowenwfle B ·n11ccepTaUflIO, nonO)KeHhI Ha 

MelKnyHaponHhlX KOHcpepeHUIIHX no cpfl311Ke BbICOKflX 3Heprflli B 
/1/ . /2/ /3/ 

EepKnfl ( 1966) , fennenb6epre ( 1967) , Be He (1968) 
/4/ 

fl nyHne (1969) ; Ha MelKnyHaponHhIX KOHcpepeHUfl11X no aneK-
. /5/ 

TpoMaI'HIITHhlM B3a11MoneliCTBflHM B lly6He (1967) If CTampop-
/6/ /7-10/ 

ne ( 1967) ' a TaKlKe ony6nttKOBaHbl B pa6oTaX 

rnaaa I. On11caHfle aKcnep1i1v1eIJ:Ta 

lln11 nccnenoaaH1111 npoueccoB ( 1) 11 (2) 6hm npennolKeH Ho-

" /11/ . . 
Bb!H MeTon I n03BOn11IOIUIIH 113MepHTb Macey pe30HaHca no 

npony.KTaM pacnana, YcTaHOBKa npencTaBn11eT co6oli nBYXKaHanh

HYJO CIICTeMy neTeKTOpOB ( pflC, 1)' KalKnhIH 113 KaHanoB KOTopoli 

COCTOIIT H3 CflCTeMhl KOHBepTOpOB co , flCKpOBhIX KaMep SC 

nnH per11cTpau1111 HanpaBneH1111 TpeKoB, fl qepeHKOBCKoro cneKTpo
~ 

MeTpa nonHoro nornomeH1111 ,C nn11 fl3MepeH11n·aHepr1111 E 

pacnanHhIX qacT11u. Macca pe30HaHca ann peaKUflli ( 1) fl (2) Bbl-

q11cnneTc11 no cpopMyne: 
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M = (E1 +E 2 ) -(1' 1 +1'2 )=2f; E
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(l-C'os0 !• (3) 

rne 0 - yron pa3neTa qacT11u pacnana pe3oHaHca. 
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P11c.l. CxeMa 3KCnep11MeHTanbHOH ycTaHOBKII. 

ITpennolKeHHbIH MeTon IIMeeT p11n nfellMYIUeCTB no cpaBHeHIIIO 

C npyrllMfl cymecTBYIOIUIIMII MeTonaMII 11ccnenoBaHflH pe30HaHCOB: 

B03MOlKHOCTb BOCCTaH0BneHlll1 aqicpeKTflBHOil: M_aCCbl HenocpencTBeHHO 

no nponyKTaM pacnana, 6onee BhICOKaH ceneKTIIBHOCTh nnn per11cT

pau11n aneKTpOMaI'HflTHhlX Mon pacnana, nepeonpeneneHHoCTh K11He

MaTf1qecK11x ypaBHeHH.H nayxqacT11qHbIX peaKUHli Tllna ( 1) If (2)'. 

onHoapeMeHHaH per11cTpau11H pa3nuqHhIX Mon pacnana nn11 pa3n11q

HhIX npoueccoa, Hanp11Mep, ( 1), (2), wupoK11li n11ana3oH no Macce 

pe30HaHca, BhlCOKaH reoMeTp11qecKaH sqiqieKTIIBHOCTb perllCTpau1111 

II T,n, 

Linn 3KCnep11MeliTOB 6hin cqiopMllpOBaH nyqoK 1T' -Me30HOB 

c IIMnynhCOM. p = 4 GeV / c 11 1'1p / p =+ 1,5%. Pa3Mepbl nyqKa -
· 2 - 3 . . 

45 x 50 MM ; IIHTeHCIIBHOCTb (25 +- 70) • 10 qacTnu/u11Kn ycKopttTenH, 

B 3KCnep11M8HTe 6hinll HCnonb30BaHhI: aonoponHhle MIIW8HII IIT 

nn11Holi 50 II 25 CM; cu·11HT11nnHUHOHHhie cqeTqllKII s pa3MepaMII 
' 2 2 

7 x 7 CM H 50 x 50 CM ; nyqKOBhle IICKpOBbie KaMepbl B H3 cponb-

5 



3 
I'll, MHororrnaCTIIH'laTbie, pa3MepaMI! ( l OX 10 X 6) CM II Ben11q11-

Holi paapsumoro rrpoMe)KyTKa l .cM; 11cKpOBbie KaMepbl paaMepa-
3 

MIi ( 50 X 50 X l O) CM !IO 4 B K8)K,Cl0M Ka Hane. KaMepbl H8IIOnHR-

n11cb CMeCblO Ne+ lie 11 ¢0Torpa¢11p0Ban11cb B ABYX rreprreHAIIKY-

nnpHblX rrpoeKUIIRX Ha ¢oTorrneHKy; 'lepeHKOBCKl!e y -crreKTpo-
2 

MeTpbl C pa.ct11aTOpOM 113 ,CBl!HUOBOI'O CTeKna pa3MepaMI! 50 x50 CM • 

CBeTOC6op B crreKTPOMeTpax ocymeCTBmmcn c IIOMO!Ub!O 9 ¢oTo

YMHOlKl!Teneli <l>SY-49. -3aBl!CIIMOCTb aMIInllTYAbl crreKTpOMeTpoB 

OT aHepr1111 aneKTpoa.oB AO 4 GeV , B rrpe.ctenax ow1160K, n11HeliHa. 

8Kcrrep11MeHTanbHoe paapeweH11e B 06nacT11 1!3MepneMbIX B aKcrre

p11MeHTe aHepr11li ~ (7+-10) %. 

3neKTPOHH8SI nor11Ka aarrycKaeT ycTaHOBKY OT COBIIa.cteHl!li . ". 
S1S2 S3 S4 Cl C2 rrp11 BbIIIOnHeHl!II ycnOBl!li 

Et..?' Eot 'Ea;;: Eo2' Et + Ea ;;: Eo' (4) 

r.cte E O)< II E o -ycTaHOBneHHble IIOpOI'OBbie 3Hepr1111. ITp11 3TOM 

rrpOBOAIITCSI ¢0Torpa¢11poBaH11e TpeKOB co6b!TIISI 
0

B l!CKPOBblX KaMe

pax II aHan11a 11x aHepr1111 s. crreKTpoMeTpax. 

B rrocne.ctHeli 'laCTII rrepaoli rnaabI KpaTKO orr11caHa MaTeMaT11-

'leCKan MO.ctenb 3KCI1ep11Mel1Ta, C IIOMOWblO KOTopoli rrpo113BO,Cll!nl!Cb 

Bbl'11!Cne1111n OIITl!MalJbHOli reoMeTpllll 3KCIIepl!MeHTa, a¢¢eKTIIBHOCTII 

ycTaHOBKII, OlKl!AaeMbIX pacrrpe.cteneH11li .ctnn 11ccne.ctyeMoro a¢¢eKTa 

II ¢oHOBbIX rrpoueccOB, Mo.cten11poBaH11e rrp0!!3BO,CIIITCSI MeTO,CIOM MoH

Te-Kapno. ITporpaMMa aarr11caHa Ha R3bIKe <l>OPTP AH 11 11crronb

ayeTCS1 Ha aneKTpoHHofi BhI'll!Cn11TenbHOli Maw111re CDC'-1604A 

no 38,ClaHHblM xapaKTepl!CTl!KaM ¢1131!'1eCKOI'O rrpouecca II 3K

crrep11MeHTanbHOli ycTaHOBKII, C y'leTOM B03MOlKHblX l!CTO'IHIIKOB 

IICKalKeH11li, Mo.ctenb reHep11pyeT "cTOilKHOBeHl!SI" B M11WeH11, rrpouec

Cbl pO)K,CleHl!SI II pacrra.cta peaoHaHCOB II Kl!HeMaTl!'IeCKl!e II reoMeT

p11'1eCK!!e xapaKTepl!CTl!KII KOll0'1HblX ·rrpOA)'._KTOB peaKUIIII. OT611paeT 

co6b!TIISI, "aapeI'l!CTpllpOBaHHbie" ycTaHOBKOli, 11 Bbi.ctae·T iia·rre'!aTb 11 

Ha rpa¢11KII Bee Heo6XO,Cll!Mble I'!!CTOrpaMMbl. Oco6eHHOCTblO rrpor

paMMbl nanneTcn ee r116KOCTb II yH11BepcanbHOCTb. B 'laCTHOCTII, 

6 

\ 

•I 
I 

B rrporpaMMe nerKO ll3MeHneTcn aaKoH I -pacrrpe.cteneHIIR .ctnn 

rrpouecca o6pa30BaHun peaoHaHca (11crronbayeTcn aaKoH da/dt ,,,exp(-At)), 

y'll!TbIBaeTcn II nerKo 11aMeHS1eTcS1 yrnoaoe pacrrpe.ctenea11e 'laCTl!U 

pacrra.cta peaoHaHca B aaBuc11MOCTII OT aa.ctaBaeMhlX 3Ha'leH11li rra

paMeTpOB MaTpl!Ubl rrnoTHOCTll plk • 

rnaaa II • MeTOAbI o6pa60TKII 3KCIIep11MeHTanbl!bIX 

/WHHbIX 

A. Hccne.ctOBaHl!e npouecca {l) IlpOBOAl!nOCb B ABYX cepl!SIX 

8KCrrep11MeHTOB: 

1. C yrnoM MelK,cty OCSIMII KaHanOB 0 1 = 260 11 BOAOpO.CIHOfi 

Ml!WeHblO .ctn11Holi 50 CM. II 2. 0 2 = 29° C Ml!WeHblO .ctnl!HOli 25 CM. 

Ebmo 3aper11cTp11poBaHo B o6meli cnolKHOCTII 33000 C06bITllli 

( N77-= 7.10
9

). Ha HIIX OT~6paHO 18000 rrone3HblX ¢0Torpa¢11li, 

rnaBHbIM o6paaoM, pacrra.ctoB Ha 2y , 3 y 

B. EnoK-cxeMa Ha p11c. 2 11nn10cTp11pyeT rrpouec·c o6pa6oTKII 

IlpOCMOTp, KOHTpOnb; 1!3MepeHl!e Ha rro_nyaBTOMaTax II Ul!Kn o6pa-

6oTKl! co6bIT!!li Ha Bbl'll!Cnl!TenbHblX MaWl!HaX ,CIO nony'leHl!SI I'l!CTO

rpaMM, OT.ctenbHble 3Tallbl o6pa6oTKII IIOApo6Ho OIIl!CaHbl, 

P/./OTO 

. i'. ,,. C1 1 C2 

SC1 . I SC2 

1·i .8 
"i 
EXPER. 

ARRANGEMENT 

I ········- -----.-, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: /_/ \/ COMPUTER 
L PROCESSING -------- ------------- ______ ( 

Pnc.2. EnoK-CXeMa o6pa6oTKl! 3Kcrrep11MeHTanbHbIX A8HHbIX, 
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f. 
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. c. B STOH )Ke rnaae 11p1rneneHhl 6noK-CXeMhl .11 ·01111caHHH oc

H0BHblX 11porpaMM nnn sneKTp0HHbIX Bbl'IHCnHTenbHblX MaWHH, C 

II0M0Wb!O K0T0pbIX 06pa6aTb1Ban11cb SKC11ep11MeHTanbHhie co6bITHH. 

rnaaa III • Hccnenoaaa11e peaKu1111 ,,-+p ➔ n+e+e-. 

A. O6aopHaH qaCTb conep)KIIT TeopeTH'leCK0e 06ocH0BaH11e 

Ba)KHQCTII 11ccnenoaaHHH nponecca (1) II cyMMHpyeT 011y6nHKOBaH-

Hhle SKCnepHMeHTanbHbie peaynbTaThI. 

+ ·-
B. 8Kcnep11MeHTanbHoe 06Hapy)KeH11e e e -pacnanoa aeK-

T0pHb!X Me30H0B. 

Beeb MaTep11an (33000 C06h1T11ll) 6bm nonaeprHyT TpeXKpaT

H0MY 11p0CM0Tpy. no nayM cep1rnM 113MepeHHil 6hinO o6Hapy)KeHO 

33~ co6hITIIH C. ipeKaMH 3apg)KeHHbIX• qaCTHll. nocne 113Mepea11ll 

9TH co6hITIIH nepenaaan11cb Ha 8BM nnn MaTeMaTH'leCKOll o6pa6oT

KII no· nporpaMMe, II03BOnHrowell np0ll3B0nHTb reoMeTpll'leCKyro pe

K0HCTPYKllHIO, KHHeMaTH'leCKIIIl aHaIIH3 II OT.6op KaHn11naT0B 110 Kp11-

Tep11HM: a) nepece'leHIIH TpeK0B aapH)KeHHbIX 'laCTllll B o6'heMe Mll

weH11, b) 0TCyTCTBIIH no11ona11Tel!bHbIX TpeK0B, C) nonanaHIIH 

TpeK0B B pa6oqyro o6nacTb c11eKTpOMeTpoa · 11 d ) SHepr1111: 

0,5.,5(E1 ,E2 ).,53,5 [GeV]; 3,5.S (E 1+ E 2 ) :S 4,7 [GeV]. (5) 

B peaynbTaTe oT6opa nony'leHo 71 co6hITne. 

AHan11a ycnoanll SKCI1ep11MeHTa ·110Kaaan, 'ITO 0CH0BHbIM nc

T0'IHIIK0M qJOHa B nepBoll cep1111 113MepeHHll ( OKono 25% OT sqiqieK

Ta) HBIIS!eTCH reHepallHSI K0HBepCl!OHHblX nap Y -KBaHTaMH B CTeH

KaX MIIWeHH. 8TOT qJOH 6hm paCC'IIITaH 110 pacnpeneneHHIO YY -

nap, 11onyqeHHb!X onHoBpeMeHH0 B TOM .)Ke SKCIIepHMeHTe. 

c. PeaynbTaTbl SKCIIep11MeHT_a. 

nocne Bbl'IHTaHHSI qJOHa 6hinll nocTp0eHhl pacnpeneneHHH· 110 

SHeprHSIM EI E2 , E1 +Eii , no yrny paaneTa 0 e+e- 110 sqi-

qieKTHBHOH Macce m e+ e - 11 110 KBanpaTy nepenaHHoro 11M11ynbca 
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-I · • Cornac11e yKaaaHHhIX pacnpeneneH11ll c peaynbTaTaM11 C'leTa 

110 MaTeMaTH'lecKoll M0Jlen11 )lnsi nponecca ( 1) xopowee. OcHoBHbie 

rHCTorpaMMbl npeJlCTaBneHbl Ha p11c. 3a, b • r)le 0T'leTnHB0 Bll)lHbl 

IIIIKII np11 0e+e- = (20+-26)
0 

II me+e-= (600r900)Me\l , C00T

aeTCTBY~IUHe C06b!TIIHM ( 1) •· PaapeweHHe° 110 MaCCaM B )laHHblX 

113MepeHIISIX He II03B0nSIEiT paanen11Tb BKnanhI OT p O 11 w • On-

HaKo oneHKH, cnenaHHhie no nonyqeirnoMy -pac11peneneH11ro, 

0 
110 naHHblM nIIH p II Cu -Ce'leH11ii II npenenbHhlM 3Ha'leHHSIM 

nnn 0TH0WeHHH BepOHTH0CTeii pacnanoa p 0 11 Cu -Me30H0B, no

Kaaan11, 'ITO B Haw11x ycnoBHHX BKIIan Cu -Me30H0B Man II He 

npeBbIWaeT 8%. Kp11Bhle Ha pllC, 3a II b nony'leHbI Monen11poaa-

HHeM pacnanoa p O ➔ e+ e - B ycnoa11six, Karna n11¢qiepeHn11anb-

H0e ce'leHHe o6pa30BaHH.ll p O -Me30H0B 0IIIICbIBaeTCSI Bbipa)KeHHeM 

da/dt ~ exp (-At) np11 A= 8,53, a yrnoabie pacnpeneneHHSI e + 

II e - - Bbipa)KeH11eM W( 0 ~ = 3/811 • sin
2 0 + • Cornac11e SKClle-

p11MeHTal!bHbIX r11cTorpaMM C Monenb!O C00TBeTCTByeT ypoBHIO ae

P0.HTH0CTII P(x2)> 0,5. AHan113 r11cTorpaMM 1103B0IIS!eT Bbl'IIICIIHTb 

Macey II WIIPIIHY p
0 

-Me3oHa: 

m =(742±12)MeV 
pO [' 0 = 020+ 20 )MeV . 

p -
(6) 

Heo6xon11MO non'lepKHYTb, 'ITO B HaCTOSIIUell pa6oTe m po II r 0 

0 + - p 
a11epBbie 11ony'leHhI no pacnanaM p ➔ e e 

Ha p11c. 3 c np11aeneH r.paqi11K 

peHnHallbH0H0ro Ce'leHHH o6pa30BaHHSI 

0 
" +p ➔ n+ p 

-3aBHCIIM0CTII n11qiqie

p O -Me30H0B B peaKn1111: 

(7) 

8KcnepHMeHTanbHbie naHHbie a1111poKCIIMIIP0Ban11cb qiopMynoll 

-At 

da/d_t=Be (8) 

. 2 

B HHTepaane O,:, j I I :, 0,4 [ GeV / c ] 
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C 

+ -
PacnpeaeneHlle e c -nap a) no yrny paaneTa1 b) no 

0 + --
Macce. Kpl!Bble paCC'!llTaHbl AnH pacnaaa p ➔ C e Me- · 

TOAOM MoHTe-Kapno. c) 3aBllCIIMOCTb ampcpepeHUllanhHO

ro Ce'!eHlllI peaKUIIII 11 - + p ➔ n + p O, p0 ➔ e + e - OT 

KBaapaTa nepeaaHHOI"'O llMnyni,ca -I .• HaKnOH npHMOH 

A = 8,6 [GeV/cl 2 
• 

10 

I, 
/I 
\, 
't 

i' 

l 
l 
ti 
i~ lJ~ 

,•r_. ·- · 1 

<'·'1 

~l 
I 

'fl tJ:i 

l ·1 . l 

1 

!S, 
! 

·\ 

~ 2 
A= (8,6.;1-3,3) [ fu.V/c] ; 11= (460.a1- 150) [nb/ (GcV / c) ] (9) 

npll: P( x 2 
) > 0,5. Benwurna A xopowo cornacyeTCH c IWHHbIMII 

/12/ 
pa6oTbI , nony,IeHHbIMll np11 per1IcTpau1I11 npouecca (7) no 

OCHOBHOH MOAe pacnana p 
O 

-Me3oHa •• 

K 'll!Cny OCHOBHblX peaynbTaTOB,_ rrony'leHHblX B HaCTOHwell 

pa6oTe, OTHOCHTCH 1!3MepeHHbie B 3KCnepllMeHTe 3!Ia'!eHIIH BP o. 
0 + 

n ll w - OTHOCllTenhHbIX BepOHTHOCTell pacnaAOB p ➔ C C 

+ 
H W ➔ C C 

nnH B w 

• 11cnonh3YH rnnoTeay w- ¢ -cMewnBaH1151'. n SU(3) 

n B p o , nony'!nM: 

B O = (5,2 ± l,l ) IO 
p 

-5 
B = (6,6 ± 1,4 ) • IO -

5 

w (10) 

Heo6XOAllMO OTMeTllTh, '!TO peaynhTaT nnH B p O npaKTll'!eCKll He 

aaBllCllT OT rnnoTe3bi CMelllnBaHnH, T.K. BKnan W -Me3OHOB Man. 

KoHCTaHTbI CBH31l V -Me3OHOB c aneKTpoMal"'HIITHbIM rroneM nony

'!a!OTCH 

Y
2 I 411 = 0,52 +0,IO; 
po 

y 
2 

/ 411 = 5,0 + 1,0 . 
w -

( 11) 

3TH peaynbTaTbl llMelOT Ba)l{HOe 3Ha'!eH11e, T.K. y V HBnHeTCH oc-

HOBHOH (nocne KBaHTOBblX 'lllCen) xapaKTepllCTl!KOH V -Me3OHOB 

ll BXOAllT npaKTll'!eCKll BO BCe paC'!eThl no Teopnll BeKTOpHoll no-

MllHaHTHOCTllo' 

CpaBHeH11e peaynbTaTOB HaCTOHwell pa6oTbl C TeopeTll'!eCKll

Mlf MOAeliHMll ll 3KCnepHMeHTanbHbiMll naHHblMH, nony'!eHHblMll noa

)l{e, npllBOAlfTCH B Ta6n0uax 1 ll 2. 

11 



Ta6mrna 1 

ITapaMeTpbI 0 -Meaoaa p 

m,lMcV) r 0(McV) 
-5 

na6opaT. Bpo x IO PeaKUHH e. 
ily6Ha 742+12 120+20 5,2:1,1 

- 0 0 + -TT p ➔ np ,p ➔ c C 

HoaocH6. 754+9 105+20 5,0:1,O ,:!" c- ➔ p 0 , p0 ➔ TT+ TT-

5,8:1,2 yA ➔ Ap 
0 0 + -

rapaapi::t - 97+20 • p ➔ /1 /1 

Opca 760+4 112+ 12 6,54:0,72 c+ c- ➔ p 0 ,po ➔ "+"-

il3311 6,4:1,5 yC ➔ er°, p 0 + -- - ➔ C C 

Ta6nHua 2 • 
CpaBHeHue 9KCITepHMeHTanbHbIX i::taHHblX C TeopeTH'IeCKHMH MOi::tenHMH 

3KcnepHMeHTBnhHble JlBHHble TeopeTHqeCKHe MOJ:tenH 
Paena)l. 

Bx 10-5 KnapK. 
r:/.4" y -2 na6opaT. SU3) CaK. OMO K.L Z. 

V MO)l, 
~ 

5,2:_1,1 0,52:_0,1 9 ny6Ha 9 9 9 9 9 

YepeJ:tHeHHe no na6opaTopHRM: 

0 + - 0 52 +0,07 n:3311 p ... e e 6,04+0,5 
' -0,06 

9 
Honocn6, 
Ope:;, 
fapnapJ:t 

+ -
a;6:_ 1 ;4 5,0:_1,0 0,94::;0,19 ny6Ha 

Ct.I ➔e e Yepe)lHCHHC no na6opaTopllRM: 

6, 1 ::;1 , 1 469+1,24 1,00 UEPH 
' -0,81 :,0,21 Ope:;, 1 0,65 1,21 0,97 0,7 

i~ 12 

. i•-

j 
·11 

I 
--" 

fnaaa IV· 11ccnepoBaHHe peaKUHH TT +p ➔ n+~ 

A. B· o6aopHOH 'l8CTH onHChIBaeTCH. MO)lenb Pei::tlKe H Teope

TH'leCKHe npei::tcKaaaHHH MOi::tenH i::tnH npouecca TT + p ➔ n + ~ • 

B. 11ccnei::tOBaHHe polKi::teHl!H ~ -Me3OHOB B IIHTClpnane nepe-

i::taHHbIX HMnynbCOB O_s: ! 1 1.:$: 0,24 [ Gt-V / c ]
2

• 

I. TpeXKpaTHblM llpOCMOTpuM 6hinO OT06paHO i::tnH J:IBYX cepHH 

9KCnepHMe,:TOB OKono 9000 yy -c06bITIIH. 11a HHX 6hinH o6pa6o

TaHbl TOnbKO 4200 co6hITHH nepBOH cep1111. IT01;ne OT6opa no KpH-

Tep11HM a;- d (cM. rn. Ill • B). OCTanOCb 3560 yy -co6b1-

THH. Pacnpei::teneHHe 9cpcpeKTl!BHblX Mace i::tnH yKa3aHHbIX co6bJTHH 

IIPHBei::teHO Ha pHC, 4. 11a PHCYHKa BHJ:IHO, 'ITO a pacnpei::teneHHH 

HMeeTCH OT'leTnHBblH IIIIK c ueHTpOM = 550 McV • AaanorH'lHblH 

ITHK Ha6nronaeTCH H B pacnpeneneHHH 110 yrnaM paaneTa Y -KBaH-

TOB llpH 0 = 0 h ➔ 2y) = 16° yy min 

> 
~ 
~ 

e5 
Q.: 

~ 
~ :::::,; 
Lu 

------.----,..---'T"""---r---, 

600 

500 

400 

300 

200 

100 

O I , :::i::,- 1 

.4 .6 .8 1.0 1.2 1.4 

MASS CGEVJ 
PHc.4. Pac11pei::teneaHe y y -co6bITHli 110 acpcp.eKTHBHOH Macce. 
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2. 0T6op pacna.noB 11 ➔ yy npoBOAHnCSI !IBYMSI cnocd5 8MH: 

a)HJ:10HTH¢HK8UHell no K8Hany peaKUHH (2) H b) Bhl60pKOll no yrny 

paaneTa ( 14 +- 19) 
0

• PeaynhTaTbI o6eax npoue.nyp cornacyIOTcsi. 

B npouecce H.ne~TH¢HKaUHH no x2 npoaepsieTcsi rHnoTeaa (2); 

npH 9TOM HCnOnb3yIOTCSI pa3nHqHb10 KHH0M8THqecKHe COOTHOW0HHH, 

B KOTOpblX yqHTbIBSIOTCH ow116KH B H3MepeHHH yrna paaneTa /t,.0 

0,6° H 9HeprHll B OTJ:10nhHb!X KBHanax /tJ.E I 2 = 10%. TaKHM 

cnoco6oM ObinO OTo6paHO 1430 COOblTIIH, y.noaneTBOpHIOWHX KHHe

MSTHKe npouecca (2). 

3. PacCMOTpeHHe ¢oHOBblX npouecCOB noKaaano, qTo pacna!lbl 

11 ➔ y y (12) 

HMHTHpyIOT B OCHOBHOM .nae peaKUHH: 

1r+p ➔ n+1r°+rr° ➔ n+4y ➔ n+2y, ( 13) 

rr +p ➔ n +w ➔ n+rr
0

y ➔ n+3y ➔ n+2y, (14) 

Kor.na qacTb y -KBSHTOB a) He KOHBepTHpyeT B HCKPOBblX KaMepax 

HnH b) He nona.naeT B ycTaHOBKy • .UnH oueHKH BKna.na OT peaKUHH 

( 13) 6bJnH HCnOnb30B8Hbl 9KCnepHM0HTanbHbie !IBHHble .nnH 4 y -

COOblTHH, KOTOpbie perHCTPHPOBanHCb YCTSHOBKOll O!IHOBpeMeHHO 

C• YY -COOblTHHMH. no oueHKaM: 

a 
O O 

=(389±48Hµbl. 
rrrrC4y) · 

¢OH y -KBBHTOB, He npeTepneBWHX KOHBepCHIO B HCKPOBblX KaMe

pax, .naeT OCHOBHOll BKna.n B (12) H OU0HHB80TCSI Ha OCHOBSHHH 

9KCnepHMeHTanbHblX. !18HHbIX. lfHcno ¢0HOBbIX COOb!THll COCTaBnHeT 

0K0no 25%. fHCTOrpaMMbl HS prrc. 5 a , b C nOK83blB8IOT pac-

npe.neneHHH pacna.noa 11 ➔ y y no aHeprrrrr, yrny paaneTa H 

_no Macce .nnH 1060 coohlTH.l! nocne BbiqeTa ¢oHa. KpHBbie Ha rrr

CTorpaMMax nonyqeHhI Mo.nen11poaaHHeM npouecca (2) Ha 3BM 

B npe.nnono:lKeHHH, qTo .n11¢¢epeHurranbHoe ceqeH11e po:lK.i:teHrrSI 11 -

14 
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~ :::,; 
ILJ 

Meaoaoa onlIChIBaeTcsi aaa1ICIIMOCTb10 du Id t = exp (- 4 t) • Ha plI-

cyHKa BIIAHO, 'ITO, pacnpe.i:teneHIISI, nonyqeHHb1e Mo.i:ten1IpoaaH1IeM, 

xopomo COBIIa.Qa!OT C 3KCrreplIM0HTanbHOll I'IICTOI'paMMOii • .Umpqie-

peHu1Ian&Hoe _ce'leH1Ie d d I d t pOJK.QeHIISI T/ -:Me30HOB B 38BII-

CIIMOCTII OT KBa.QpaTa nepe.i:taHHOI'O IIMnyn&ca -t nplIBe.QeHO 

Ha p1IC. 6. 

TTplI Bbl'IIICnemrn napaMeTpOB 8 11 A, xapaKTep1I3Y!OllllIX ae-

IIII'IIIHY du Id t · nplI J t I =0 II HaxnoH KPIIBoii t:11Iipqiepemman&aoro 

Ce'leHIISI, nocne.QHee annpoKCIIMIIpOBaJIOCb Bblp8lK0HIIE!M (8) • .Unsi 

3Ha'leHIIii -t - B IIHTepaane 0,02 .S I I I _< 0,24 [ GeV / c] 
2 

, -2 , · 2 
A=(4,3;t0,8) [GeV/c] ;B=( 190z)8) [µb/(GeV/c) ] (16) 

rrplI P( x 2 
) > 0,9. 

f OUR DATA 

f GU/SAN ET AL. 

i 100

lf 
.... 50 

r + f , 
7 1

1Hlj! 1 
§ 

~ 
,:s 

20 

10 '-

f 

0 .05 .10 .15 .20 .25 .30 .35 · .40 .45 .50 .55 .60 

-TRANSFER MOM. C(GEV/ch 

P1Ic.6.3aBIIC~MOCTb A1I!p!pepeHu1IanbHOI'O C0'10HIISI peaKUHII lT:t,➔ R+-T/, 
7/ ➔ YY OT KBa.i:tpaTa nepe.QaHHOI'O IIMIIyn&ca -t • - -

.QaHHble HaCTOS!llleii pa60Tbl. 0 - AaHHble, nony'leHHb10 B 
pa6oTe 1141 
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B HaCTOS!llleii pa6oTe TO'IHOCTb. H3MepeHIISI KBaApaTa nepe.i:taH

HOI'O HMrryn&ca_ 6hma nOBblllleHa B TPII paaa no cpaBH0HIIIO C paHee 
~ /14/ . 

ony6n1IKOBaHHOII • 3To noaaon1Ino anepBhle .i:teTanhHO 1Iccne-

AOBaTb o6naCTb nepe.i:ta'I OT 0,24 [ GcV/ cl2
• • To'IHOCTb II3MepeHIISI 

L'.t oueH1IBanac,b ABYMSI crroco6aM1I: 

a) C IIOMOlllb!O axcnep1IMeHTanbHbIX AaHHblX II 6) MO.Qen1IpO

B8H1IeM npouecca (2). Peayn&TaTbl 06e1Ix oueHOK aaxo.i:tsiTcsi B 

xopomeM cornac1I1I II paBHb1: 

2 . 2 4t= . .:t.0,0l5[GeV/c] nplI Jtl ➔ 0 II i:'.t=± 0,030rrp1Iltl=0,24 [GeV/c] . 

TT onyqeHHbie 3KCrreplIMeHTanbHbie ~aHHbie YK83bIBa!OT Ha OTCYTCTBIIe 
. 2 • 

nnaTO ( P(x ) < 0,001) .QII!p!pepeHUIIanhHOI'O Ce'leHIISI a IIHTepaane 
. 2 • 

O;;; ltl -<0,24[GeV/c], II He cornacyJOTCSI c peayn&TaTaMII pa6o-
114/ · - · · 

Thi • llaHHbie HaCTOS!llleii pa6oTbl noaaonmoT oueHIITb TaKJKe 

aen1I'l1IHY nonHoro ce'leHIISI npouecca "- p ➔ 071, T/ ➔ 2 y 

ne 0~ It I ~ 0,24 [ GeV / c ]
2 

u = (26 + 5 )[ µ b] . 
71 ➔2y -

B IIHTepaa-

BalKHOCTb nony'leHHOI'O peayn&TaTa CBSI3aHa C B03MOlKHOCTb!O napa

MeTplI3aUHII qiyHKUIIII BbI'leTa A 2 -TpaeKTOplIII B MOAen1I PeAJKe. 

0AHaKO AnSI npoBeAeHIISI yxaaaHHOii rrpoueAypbl Heo6XOAIIMbl AaHHble 

nplI APYI'IIX 8Hepr1IS1X. 

KpaTKIIe BblBO/lbl II3 nony'leHHbIX peayn&Ta~TOB_ 

0 + -1. lloxaaaao cymecTBOBaHIIe pacrraAOB p ➔ e c • 

2. H3MepeHbl OTHOCIITenbHble BeposiTHOCTII llpo 

rraAOB _po + -
11 uJ -Me30HOB Ha e e -rrapbl: 

-5 -5 
B 0= (5,2 ± 1,1) 10 B u1 =(6,6 ± 1,4) -10 

p 

H Bu) pac-

3. OrrpeAeneHbl KOHCTaHTbl CBSl31I p 0 
II uJ -Me30HOB C 

}'. -KB8HTOM: 
2 2 

Y o /4,r=0,52.;1-0,10; y /4,r=5,0+l,O, p . . u) -

l!M0!011lll0 !pyHAaMeHTanbHOe 3H8'10HII0 B MOA0IIII B0KTOPHOH AOMII

HaHTHOCTII. 

17 
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4. YKa3aHHhle peaynbT8Thl IIOJJ.TBep)KJJ.8IOT r11nOTeay O cymecT

BOBBHHII IIPHMhIX BllpTyanbHhIX nepeXOJJ.OB BeKTOPHhIX Me3OHOB B 

y -KBaHThlo 

cpeAHHH Macca 5. BrrepBhie uaMepeHa no pacrraJJ.aM p 
0 ➔ it e -

·O u w11p11Ha p . -Me3oHa: 

m 
0
=(742±12)MeV; r 0 =(120+20)MeV. 

p p -

6. HaMepeHO JJ.HtpqiepeHUHanhHOe ceqeHne pO)KAeHHH p 
O 

-Me-

3OHOB rrpn HMnynbce 1:r-=4GeV/c n orrpeaeneH rrapaMeTp, xapaKTe

puay10m11li HaKnoH KPHBOli pacnpeneneHHH: 

A 0=(8,6+3,3)[GeV/c]-
2 

• 
• p - . 

3HaqeH11e A po 
· "/12/ 

HaXOAIITCH B cornac1111 C pa60TOli , • 

7. n onyqeHhI HOBhie, 6onee ToqHhie peaynhTa Thi no ceqeHHID 

o6pa30B8HIIH 17° 17 ° ➔ 4 y B rrpouec.ce 17- + p ➔ n + 17° 17° ➔ n+ 4y 

a.,P 170 C4y,= (389 ± 48) [µb]. 

8. BrrepBhle 113MepeHa 3aBIICIIMOCTb aucpcpepeHUHanhHOI'O ceqe-

HIIH peaKUHII 17- + p➔ n + T/ OT KBaapaTa nepeaaHHOI'O HMnynhca 
2 

\ t J B 11HTepBane 0_< 11 J ~ 0,24 [GeV /cl • llocT11rHyTaH ToqHoCTb 

no Jtl ·( i'.t = 0,015 [GeV/c)
2 

rrp11 lt\ ➔ O )B TPH pa;;Ja npeBhI
/14/ 

waeT TOqHOCTb, rronyqeHHYIO-B pa6oTe • 
2 

B HHTepBane 0,0 2_< \ t \ ~ 0,24 [GeV I c] onpeaeneH napaMeTp 

HaKnoHa: 
-2 

A 1/ = (4,3.,:t 0,8 )[ GeV / c ) 

/14/ 
aHaqeHne KOToporo He cornacyeTCH c aaHHhIMH pa6oThI • 

9. HaMepeHo nonHoe ceqeHne o6paaoBaHHH T/ -Me3OHOB 

rrpn HMrrynbce p =4GeV/c B npouecce 17- + p ➔ n +T/, 1/ ➔ 2 y: 
• 17-

a = (26 +5 )[µb]. 
11 ➔2y -

10. CoaaaHa MaTeMaT11qecKaH Moaenb ycTaHOBKII, no3BOnHIO

lll8H MOAen11pOB8Tb Ha 3BM peaKUHII ( 1) II (2) H PHA apyrnx rrpo-

ueccoB. 
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