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B. HacToHmee npeMH aaH6onee o6me~ llHHaMHqecKo~ Monenbro nnH aeynpy-
/1/ 

rHx npoueccoB THna l +2 ... 3-+4-tS HBnHeTcH o6o6meaaaH Monenb Beaeunaao • 

STa Monenb npHHanne*HT K Knaccy nyanbHhlX Monene~ H coenHHHeT B ce6e 

cBo~cTBa aMnnHTYllbi PeLI*e npH BbiCOKHX ::meprHHX H aMnnHTYllbi c pesoHaH-

CHb!MH nonrocaMH npH HH3KHX 9HeprHHX. 

B. naHHOli pa6oTe o6o6meaHaH Monenb BeueuHaHo ncnonbsyeTcH nnH aaa-

nnsa npouecca rr-p~HKK(peaKUHH7rp-+pi\K0 H rr-p ... nK°K 0 
B HHTepBane 

saeprHii: HaneTaromero nnoaa 1,5-8 fsB.· 

DpenBapnTenbHbie pesynbTaTbi sToro nccnenoBaHHH npencTaBnHnHcb aa 

XV Me*llyaaponayro KoH!flepeHuHro no ¢H3HKe BbiCOKHX saeprnii: ( KHeB, 1970) 
/2/ 

H ony6nHKOB8Hbl ,B • 

1. MoLienb 

HMeeT BHn: 

12 

A= I K.Bs(xrz''!zJ'x34 '.x4S'xsr ), 

s 



Ill 
r)le 8 

5 
- IT5!THTottettHa5! cflyHKUH5! ( o6oomeHHe aMnnHTYJlbi BeHeunaHo Ha , 

5 ttac:nu), x 
11 

.. 'J- a 
11 

(s
11 

) , a 11 - nnHeiiHaR TpaeKTopHSI Pe)lme 1 caSI-

aaHHaSI C CHCTeMOfi ttaCTHU H j 1 s
11 

= (p 1+p 
1

) 
2

1 pI H m I - tteTb!pex-

MepHbiii HMnynbc H Macca i -ofi ttacTHUhi. Koa¢cflnuneHT 'J paaeH .cnHHY nepaofi 

ttaCTHUbl Ha TpaeKTOpHH npH ',/s 11 '>m I +m I H paBeH 1 npH v·;-;, < m1 + m I 

KnHeMaTntteCKHii MHomnTenb K Bbi6npaeTCSI B BHJle: 

TpaeKTOpHH a ( s ) aa)laiOTC5! B BHJle: 

a (s ) =a 
0 

+a 's + i a ( s -·s ) .o 

a(t)= a +0,9t 0 . 

{3 
npn s > s 0 

npn · s < s 
0 

r)le a O 
1 

a a H ·s O - KOHCTaHTbi 1 onpe)lenSieMbie H3 MaCC H ll!HpHH pe-
/4/ 

30HaHCOB
1 

a TaKme H3 peaynbTaTOB 9KCnepHMeHTOB ITO pacceSIHHIO aJlpOHOB 

3HatteHif5! 9THX KOHCTaHT Jl115! HCIT01Ib3yeMb!X TpaeKTOpHit npHBe)leHbl B Ta6nnue 

1. BenHttHHa {3 pasHa 1/2 Jln5! MeaoHHOii TpaeKTopnn H 1 Jl115! ocTanbHbiX • 

a) PeaKUH5! 

nn5! peaKUHH 

- 0 
" p ... pK K 

. - 0 
TT.;..p ... pKK 

(I) 

H3 12 )lHarpaMM 8 CO)lepmaT KaHanbi C 9K30THtteCKHMH KBaHTOBb!MH 'IHCnaMH 

H He )laiOT BKllaJla B aMnnHTYJlY • 

OcTaawnecR 4 JlHarpaMMbi npnaeJle,Hbi Ha pnc. 1, B Ka)KJlOM JlByxttacTHtJHOM 

KaHane yKaaaHa JlOMHHaHTHa5! TpaeKTopHR. Bbi6op K:*1;paeKTDPHH B.K "-KaHane 

0 -A 
2 

-TpaeKTopHH B K K , A -TpaeKTOpHH a p K · o6cynoaneH KBaHTOBbiMH 

.4 



Ta6nHua 1. napaMeTpbl TpaeKTOpHii. 

TpaeKro-
JluJKe nopoea Bblwe nopo2a PUU 

p 0,57 t 0,9 t 
(i) Q40 t0,9t 

Az 0,45 +0,895+i ·0,10·(5 -0,11 J 

K" Q34.t0,9t 

N -0,39+1,015 +l·0,12( 5-1,14) 

.,1 0,12 t0,9t 
~ 

A -o,n•0,975 + l·o,o9 ( s -1,i 7) 

. Yt' -0,25+0,9t 
-

5 
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Pnc. 1. nHarpaMMbl JlnSI 
- 0 

npouecca rr-p ... pK. K • 

p~n 
;:<-

2 

K• 
f'" 

a 

P 2 n - Ko Ko He. • HarpaMMbl ami npouecca rr p -+ n • 
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qncnaMH CHCTeM H SKCnepHMeHTaabHOH HH$OpMaunefi 0 Hannqnn pe30H8HCOB 

K:* 
1 

A 
2 

n i\(1520) · B cooTBeTcTBYJOIUHX cneKTpax scjlcjleKTHBHbiX Mace. 

Bbi6op cd -TpaeKTopHH B cncTeMe p p o6ycnoBneH noBeneHHeM rronHoro 
.. 0 /6-8/ 

11 nn$$epeHunanbHoro ceqeHnfi nn.s~ rrepeKpecTHoro npouecca K p .K p r/ · • 

B np.s~MoM KaHane ( rr- p) anbTepHaTHBHbiMH siBn.HJOTC.H TpaeKTOpHH H n 

l'l • CnenaHHhiH Bbi6op N-TpaeKTopnn rrponaBoneH, onHaKo, cymecTBeHHO He 

BI1H.HeT Ha KOHeqHblfi pe3yl1bT8To 3TO CBSI3aHO C TeM, qTO pa3HOCTb BKrrano'B 

H n l'l -TpaeKTopnii HeBennKa na-aa 6orrblllHX auaqeunii s 1; i1 npu6nnan
J9/ 

TerrbHOrO paBeHCTB8 H8KI10HOB STHX TpaeKTOpHH • 

LlnSI yrrpollleHHSI BbJqncneunii Mbi rrpeHe6pernn nnarpaMMoil c:) , ronep)!,ll-
' 

tUefi TOnbKO 6apHOHHblii o6MeH, BKnan KOTOpOii Man 110 cpaBIIelllliO C BKnanor.l. 

nnarpaMM c MeaoHHhiM o6MeHoM. Ha-aa o6MenHoro BbipO)!<nenuSJ K * 11 K •·' -

TpaeKTOpHfi B 8MI1nHTYllY He MOryT OllHOBpeMeHHO BXOlllfTb rpynna llllllrpaMJ\1 

(a) H (b; H nnarpaMM8 ( J). Mbl ncrronb30Bann nnarpaMMhl ( 0 ) II ( b ) 

(nnarpaMMa ( J ) He nMeeT cBoficTB, ueo6xonnMbiX nnSI, onncnnnSI o6pn3oBani•SJ 

peaouaucoB B peaKUHII ( 1)). nosToMy aMI1ni!Tyna peaKUJIII ( I) npllllllr.IIHO'T Bl!!l: 

rne }' - Hopr.mpoBD'IIIJ,Jii rrap£1:\leTp, 

LlnSI peaKUIIH 

- ' KOKO rr p ... n 
( 2) 

o6MeH SK30TIIqeCKHMll TpaeKTOpllkMll OTCyTCTByeT TOI1bKO B llBYX llllarpal\Jr.laX· 

( pnc. 2). LlnarpaMMoii '2 b ) ,. 1 conep)l{amefi 6apnoHHbiii o6MeH ,npeHe6perael\l. 

7 



. f>Mnnif.TyJJ.a peaKUHH (2), T8KHM o6pa30M1 paBHa: 

A2 _ .. y.K.B 5 [lj2-ai·s12 ), J -l;lp (t 23 ), l/2- ~ (s
34

), J -aA
2 

(s
45 

), l-aiC* (t
51

)]. 

2. CpaBHeHne npencKaaaHidi Monenn c aKcrrepnMeHTOM 

nng nonyqeHHR npeJJ.CK838HHH aMnnHTY/lbl A, H A2 HHTerpHpoBanHCb no 

«!JaaoBoMy o6'heMy MeTOJJ.OM MoHTe-Kapno c noMolUbJO nporp~MMhi FOWL 1101• 

llpn aToM BhxqncneHne «!JyHKUHH 8 5 rrpoH3BOJJ.Hnocb no rrporpaMMe XorrKHHco-
/ 111 . • 

H8 • florpelliHOCTH BbJqHcneHHH COCTaBnRnH He 6onee 3% JJ.nR nonHblX H 

8% - nng JJ.H«iJ«!JepeHunanbHhiX ceqeHnfi. PeaynbT8Tbi BhxqncneHHfi noKaaaHbi Ha 

pnc. 3-8 cnnolliHhiMH KpHBI;>IMH. 3KcnepHMeHTanbHbie naHHhie, npencTaBneHHbie 

6 
/5,12..,16/ 

Ha STHX pHCYHK8X1 B3S1Tbl H3 pa OT • 

Ha pnc. 3 npnBeJJ.eHbi npencKaaaHHR MoJJ.enn nng aaBHCHMOCTH nonHoro 

. ceqeHHSI peaKUHH ( 1) OT HMnynhca naneTaJOlllero Ti -MeaoHa. KaK BHJJ.Ho na 

STOrO pHCyHK8 1 MOJJ.enb KaqeCTBeHHO npaBHnbHO onHCbiBaeT noBeJJ.eHHe ceqeHHR 

C H3MeHeHHeM SHeprHHo 

Ha pnc. 4 rroKaaaHbi pacnpeJJ.eneHim no a«!J«!JeKTHBHbiM MaccaM cncTeM 
0 ·. -· 0 -· 

p K , p K H K K JJ.nR aTofi peaKUHH. llpeJJ.cKaaaHHR ·MOJJ.enn - oTcyTcTBHe 

peaonaHcoB B cncTeMe pK 0 
· H peaoHaHcHaR cTpyKTypa B cncTeMax pK- n K °K--, 

. B OCHOBHOM1 YllOBneTBOpHTenbHO COrnaCyiOTCR C SKCnepHMeHTOMe . llpR STOM 

npeJJ.cKaaaHHbie BepoRTHOCTH o6paaoBaHHR peaoHaHCOB A(l520) n .A/1320) B 

npet:tenax IIOrpelliHOCTefi COBn8/l810T C SKCnepHMeHTanbHblMHo 
. . 

Pnc. 5. JJ.eMoHCTpnpyeT npeJJ.cKaaaHHR MOJJ.enn JJ.nR pacnpeaeneHHH no 

nepeJJ.BHIIOMY HMnynhCY H KOCHHycy yrna BbineTa npoTOUa B CHCTeMe UeHTpa 

Mace nepBnqHoro B38HMOJJ.eficTBHR. MoJJ.enb npeJJ.cKa3hiBaeT nepn«!JepnqecKHfi . 

XapaKTep B38HMOJJ.efiCTBHH H. yBennqeHlf.e 8HH30TponHH BbineTa npOTOHa C poe

TOM SHeprHH HaneTaJOLUero · IIHOHa. 

-8 
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Pnc. 3. 3aancnMOCTb ceqeanst peaKunn rr- p -+pK-'K 
0 

neTaromero rr · -Meaoaa. 

9 

I 
8 

OT nMnynbca Ha-



--------~ 

pK" ~ (C) pK' 

1,5 1,7 t9 1.5 

~:r.,~l- , :r-(-e).--.--~p~K-_-, 
sf 4 

41 2 
I 

.1,5 1.7 1,9 . . 1,5 
.--..--~--.----..---, 

~ 19) K"K.· ~ (h) 

.12 

8 

Pne. 4. PaenpeneneHHH no a<P<PekTHBHhiM MaeeaM nnH peaKunn rr-p ... pK- K
0 

· npn 2 faBle, 3,1 faBle n 4 faBle. 
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1Cp-pK•K-

2Gt!V/C 2GtV/C 

gJo 
J2o 
't:l 

~10 

0 1 2 -1 0 •1 
• ·tpp(Ct!V1/cZ) Cos9p 

3Gt!V/C ~20 3Gt!V/C 

0 .. a 
~ 10 
~ 

-1 0 . •1 
Cos9p 

60 

E2o 
I,GeV/C ~ 4GeV/C . 

~40 "'-' .$ 
... 
8 1:!. 10 . "'tr . 

~ 
~20 , 

•1 •1 
Cos8j, 

Pnc. 5. Pacnpe.neneHnfl no nepe.naHHOMY nMnynhcy n KocnHycy yrna Bbine-
- - 0 

Ta npoToHa B c.u.M • .nnn peaKunn TT p .. p K K • 
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n 
I 
I 
I 

---------~----.. -------

TaKHM o6paaoM, Moaenb, B OCHOB.!IoM, yaoaneTBDpHTenbHo onnc~>maeT 
oc.aoBHbie xapaxTepncTHKH peaxunn rp ... pK -K 0 npn SHeprnn HaneTaromero 
nnoHa 1,5-8 faa. 

Ha pnc. 6 npnaeaeHa 3BBHCHMocTb ceqeHHH peaxunn (2) OT HMnynbca 

HaneTarornero rr -MeaoHa. KpHBbie Ha STOM pncyHxe COOTBeTCTBYIOT .QByM 

paannqHbiM 3HaqeHHHM HOpMHpoaoqHoro napaMeTpa ·y. Kax ana.ao H3 pncyHxa, 

npe.QCK838.!IHH COI'liBCYIOTCH C 9KcnepHMeHTOM
1 

HSqHHag TOlibKO C SHeprHH 
.. 3 faa~ 

Ha · pHc. 7 noK838Hbi pacnpeJieneHHH no s4J<lJeKTHB.!IbiM MBCCBM CHCTeM 

n K 1° n K 1° K ~ • nocxonbKy Bb!qHcneHHH nponaaoannHcb anH KoHeqHoro cocToS!-
o~ o 

HHH n K 1\ · , . To anH · nonyqeHHH pacnpeaeneHHH n K 
1 

cxna.QbiBanncb rHcTo-

rpaMMbi n K 
0 

H n 'ifJ • 0Hn noxaaaHbi cnnoumoa nHHHeA. DyHKTHpHoti xpn-

o BoA noxaaaHo pacnpeaeneHne no s<P<PeKTHBHoii Macce·cncreMbi nK , a KOTo-

poA He o6paayeTcH peaoHaHcoa. DyHKTHpHaH KpHBHH onnc~>u3aeT o6mee noae

aeHne SToro pacnpeaeneHHH, Ho He npeacxa3biBaeT o6paaoBaHHH peaoHaHcoa. 

CyMMapHoe me pacnpeaeneHne ( cnnoruHaH nHHHH) npeacxaa~>IBaeT o6paaonaHne 

peaoHaHcoa. OaHaKo ~onnqecTneHHo npeacxaaaHHH He cornacyroTcH c sxcne-

rr K o Ko PHMeHTOM.-,. ro xacaercH cnexTpa 1 1
. , To ero cnomHaH peaoHaHcHaH 

CTpyxTypa - noporoaag aHoMamrH npn M ':'·woo Msa H HHTep!jJepeHuHH f 

H. A 2 Me30HOB - He "onHCbiBBeTcg .B PBMKSX HBCTOHTI{eti MO.QenH (pHc. 7) • 

Ha pnc. 8 anH peaKUHH ( 2) nOK838Hbi pacnpeaeneHHH no nepeaaHHOMy 

HMnynbcy H KOCHHycy yrna BbineTa HefiTpoHa. :8 CHCTeMe ueHTpa Mace nep

BHqHoro B3BHMoaeiicTBHH · npn paannqHbiX sHeprHHx. HaneTaromero nnoHa. 

Kax BH.QHo H3 sToro pncyHKa, Monenb npeacxaabiBaeT nepn!jJepnqecxnfi xa

PBKTep B3BHMO.QeficTBHfi, O.QHBKo, KOnHqeCTBeHHO npeJlCK83BHHH nnoxo corna-
cyroTcsi' c SKcnepuMeHTOM. 
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60 

20 

2 3 7 8 

Pnc. 6. 3aBHCHMOCTb ceqeHHSI peaKUHH oT HMnynbca Ha-

neTaromero rr- -MeaoHa. 

2r:JS/c 
Y. 

nK: 
10 

5 

1,9 

x.-------. 

10 

5 

1,4 

X 
6 

4 

2 

"" 10 

1l-p-nK1K: 

3,1ra6/c 4r3G/c 
~ 

nK; 6 nK; 

4 

2 

1,5 t7 1,9 1,4 tB 2,2 

".---------, 

Pnc. 7. PacnpeneneHHSI no s<fMPeKTHBHbiM Mac caM cncTeM n K
0 

o -o · I 
nnSI peaKUHH rr - p -+ n K K 
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I 
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I 

1C"p-nK•(• 

2GeV/c g 2GeV/C 
~30 '?S 40 
a a ""20 
~ :g 20 
!61o ~ 

0 1 2 •1 
• tpn(GeV1/c1) Cos&: 

3GeV/C ~ 3GtV/C 
• ., 80 
Cl) 

lj60 
~40 
.g 20 

0 1 
·t,.;,(Gev'!c') 

30 4Gev;c g80 4GeVfc 
it •~: . ..... 8 60 ~20 
:t '"'t140" 
~10 :-... 

~ "1::1 ~20 

0 1 2 "1 0 •1 
·tpw(Gev'fc') Cos&; 

Puc. 8. Pacnpetleneansr no nepetlaHHOMy HMnrnbcy n KOCHHycy yrna BhmeTa 
HetiTpolla B c.u.M. Jlnsr peaKUHH rr p ... n K ° K 0• 
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TaKHM o6paaoM, B paMKax ncnonhayeMofi Moaenn He yaaeTcH npaannh-
. . 0- 0 

no onncaTb xapaKTepHbie oco6eHHOCTH peaKUHH rr - p -+ n K K • 
181 

B aaKniO'Iel!He oTMeTHM, 'ITO B pa6oTe peaKUHH ( 1) 6bma onnca-

Ha oaHoBpeMe nno c JlBYMH KpoccnHr-cnMMeTpH'll!biMH peaKUHHMH K + p .. K 0 
rr + p 

n K- p -+ K 0 rr- p c noMOJllhiO onHofi aMnnHTYJlbi, nocne ony6nnKoBanng 
/2/ /9 17/ 

npeaBapHTenbHbiX peaynbTaTOB HaWeil: pa60Tbl · llOHBHnHCb pa60Tbl 1 
, 

/9/ 
nocBHuteHHbie nccneaoBaHHIO peaKunn ( 2), B pa6oTe 6bin npoaeaen aH~-

nna aTofi peaKUHH npn P 17-= 12 raa/c B naoil:Hoil: Pen:l:Ke-o6nacTH ( ·s
11 

•> 

3 5 r 2). /16/ 6 .!..!. , aB , B paccMaTpnaanacb o naCTb 9q"peKTHBllbiX Mace B pafione 

peaoHaHcoB A
2 

- f , BbiBOJlbi aTHX pa6oT He npoTHBope'laT peaynhTaTaM, 

nony'leHllbiM B nannoil: pa6oTe. 

Mbi 6naronapnbi B.n • .ll:l:Kenenoay n B.n. liJenecTy aa nocToHllllbifi nn

Tepec n noMOlllh B pa6oTe, n A.r. BonoahKo, B.H. :>Kypaaneay n B.B. CTpy

MHHCKoMy aa noneallbie o6cy:l:KaeHHH, 
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