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B HaCTOameH pa60Te npe~CTaBneHH nepBHe R nORa e~CTBeHHHe 

pe3Y~TaTH no H3MepeHHD ~~peHUHanDHHX ce~eHHi peaKqHH '" 
Irp -- r"l 6 0 (1232) (I)tI 

npn mwT,1~Dce 3,3 /1/ H 4,75 rsB/c. llpw aHeprHRX cBume 2 faB 

npouecc (I) npe,ncTaBJmeT,c TO~lG! 3pemm TeOpID! Pe,n.tKE;l, oco6HA 

IDITepec, T.K. rrpaaana orõopa ~OnyCKaIOT B t -RaHaJIe aTott peaKIJ;HH 

o6MeH c KBaHTOBUMH 'tillCJIaMH TO~KO A2- Me30Ha. 3TO n03BOJDIeT cpas

HHTb MeXaHH3M ~-o6MeHa pe~H (I) c peaKI(Rett 

Irp - '1. n . (2) 

B paHee Orry6JJllliOBBHHIlX pa6oTax: /2-5/ c nOMOm:&1O 'lUf,I1;KOBO,nOpO,n

HHX rry3UPDKOBUX KaMep HCCJIe,nOBaJIaCD peaKI(RH 

rr+p - rc /).++ (1232), (3) 

o,nHaKO CTaTHCTHKa C06UTHH B YKa3aHHHX llccne,nOBaHRHX, KaK npaB~o, 

He6o~rua.fI. 

3KcnepHMeHT npOBO.nHJIC.fI B 1976-1977 rr , na rrpOTOHHOM CHHXpO

TpoHe 06~e.nHHeHHOro HHcTHTYTa ~epHHX HCCJIe,noBaHHfI Ha sHeprllID 

ro rsB. B sKcnepHMeHTe fl-Me30HH reHepHpoBBnHCD B ~OBO.nOpO,nHott 

MHllieHH ,n~HOH 80 CM li perllCTpHpOBaABCD c rrOM0mDlO 90-KaHanDHOrO 

. xepeuxoncxor-o Macc-cnexrpoae rpa no pacnanan t'1-1f"6 /6, 7/• 

CxeMa reoMeTpHH.sKcnepHMeHTa, rrpoue.nypa o6pa6oTlG! ~aHHHX 

li pe3YJInTaTH rrpll HMITyJIDCe 3,3 rsB/c npllBe,neHH B pa60Te /r/. 
3KCnepHMeHTanDHue C06UTH.fI o6pa6aTUBaJIHCD no rrporpaMMe reOMeT

p~8CKott H SHepreT~eCKOH peKoHc'I'pYKqHH /8/. Ha rrepBoM STarre aaa
zasa OT6HpaJIHCD o{-C06UTIDi, y,nOBneTBopmolqH8 YCJIOBIDIM (KpH-Tepd A); 

a) 400 MsB ~ E1l' (E v ) ~ 4200 MsB,
I U2 

6) 4100 MsB ~ E~ + Ell" ~ 5000 MaB, (4) 
. Mh-.'B I M ~ ~h 

B) Ell / l!."i ~ 0,1, rne E~ li J!.,ií - coornercrsesuo 

----_._--j-_._-

I~tn~tln:ldeijH~M WfCm:y) f. 

U~!lBMX RCC ..~e.aOB1.~ t 
6"tSJll, ";TEJ.! f 
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MeHI:.IlléUl H õonsmaa :3HepI'HH '6' -KBaHTOB. Ha pac , I rrpHBe,neHH :3KClIe


pHMeHTaJIbHHe pacnpenenenaa no cYMMe 8HeprHH 't -KBaHTOB (E'õ"1 + E 152
 
li :3~KTHBHO~ Macce M~~ ,I(JlH 4630 ~t-C06HTH~, no~eHHHX nOCJle
 

rrpHMeHeHIDI Kp:HTep:IDI A. PHc.2 HJIJIIOCTpHpyeT nOJIYlIeHHHe Mo,ne;mpoBa


HHeM MeTo,nOM MOHTe-KapJIO /9/ pacrrpe,neneHRff no :3HeprRR ~o-Me30HoB
 

B peaKI.J;IDIX (I) li (2). RaK BH,II;HO l1IS pHc.2, pacrrpeneaeaae ,IJ,JIJI peax


UIDI (I) EMee T MaKCHMYM npa 4320 M:3B, B TO BpeMli KaK MaKCHMYM .IVlJI
 

pe~ (2) paBeH 4620 MaB. YKasaHHoe OTJIK~e B aHepreTH~ecKHX
 

cnexrpax ,nM ,I(BYX nponeccoa, caasamroe c RHHeMaTHKo}t :3TmC pea.ItIUlli,
 

orxpaaae r npHHIJ;HIrnaJIbHyID B03MOiKHOCTD HX pas,neJIeHIDi no aHepI'KH /10/.
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PHC. I. 3KcrrepHMeHTaJIDHHe pacnpe,neJIeHHH ~~-C06HTH~ nocne 

npRMeHeH:IDI KpHTepHH A.
 
a) pacúpeneneaxe Cy-MMH aHeprH~ ~Cf -C06HTH~ (E'6 + E", ).


I "2 

6) pacnpeneneuae no :3~KTHBHOH Macce "6'lS -C06HTHI (M21~ ). 
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160 I-

r J L, 
-3 

~ 
I 

,J
r.J 
I 

I 
L, 

I 
L, 

§80 
~ 

J I 
L,L, 

I 
I 
L1. 
~-

4000 4400 4800 

PHC. 2.	 Mo,neJrnP0BaHHHe Me TO,nOM MOHTe-RapJIo pacnpanenenaa cywmI. 

aHeprH~ ~i5-C06H.TJUi (E'6, + E'I!l ) ,nJIH npouecccs Irp -t"ln 
(IllTpHXOBaHH8.ll racrorpaeaa) li lip ~ 'l.ó.°(1232) (CIIJlOlllHaR 

rHCTorpaMMa). 

2 

(Er," E"tz) ,MaB 

·'1 . 

Ha BTOPOM :3Tane aHaJIHSa ,I(JIa oT60pa C06HTHR pe~ (I) BH~C-

MeTCH a<@eKTHBHaJI Macca (Mi,) ~ -C06HTHR no llJoPMYJIe: 

~ ~ {[ ~ ML = ~L (EJr +mp) -pJl (~L -I) COSe'Ji.1t- P7t(Õ~-1).2.coSeJ11-· 

-~L(E,/mp)] 
2
-2~~-m~ -m~ +mU~ 

(5) 
p.~, 

j 

I	 r,ne M i. aaxonarca B <ÍJYHKWfOHaJIDHOR SaBHCIDJIOCTH OT MaCCH ~aCTRI.Ul 

oT,na"tllf (m"= Jn HJlli fnA ) . Pas,n8JIeHHe peaKI.U1R (I) H (2) ocynecrn 
BJIReTCR c nOMOJIlDIO /2-KPHTePM /II/: "lf~-C06HTHe H,I(eHTH<ÍJHD;HpyeTcR 

KaK ~-MesoH, o6paSOBaBmMHCR B peaKUHH (I), eCJIH BHllOJIHRIDTCH 

YCJIOBIDI (KpHTepHH E) 

2.	 2 
(6)

a) f MA <. JMn 
6) s, + E.... ~ 4400 M8B, (7)

0, 02. . 
2 . 2 2 

r,ne y = (M t - 548,8) /~m3Kcn) • 

Bxonanme B llJoPMYJIH (5-7) B9JIk1"tffiHH HM810T cJIe,I(y1Omilli CMHCJl: 

óm 8Kcn - :3KCrrepHMeHTaJI:bHaR omaõxa HSMepemlli MaCCH, mjl' Prr, Err 
COOTBeTCTBeHHO Macca, HMIIyw1J:bC li nOJIHaR 8HeprM li-MeSOHa, mp -. 
Macca npoT~Ha, 8~1t - yrOJI MeiK,I(y HanpaBJIeHHRMH rr--MesoHa li ~-

MeSOHa B JI. C.K. , "'l)L - JIOpeHU;--gEKTop 

~L= [(E 1 /El )1/2 + (Ev /E", t2Jf 2(1- coser~ )1-1/ 2 , (8) 
I e. 02. UI 

e~-yrOJI Me1lU1Y HarrpaBJIeHIDlMH BHJIeTa 15', II '6 B JI. C.K. 
2 

IIpH Blltrn'CJIeHIDI ,I(HqxpepeHI.U1aJI:bHOrO ce~eHIDI ~ 2S -C06HTR.fl OT6J1l

paJIEC:b B CJIe.IJ:YlOmHX HHTepBaJIaX (KpliTepH~ B): 

-im.ln ~ - ~ ~ 0,37 (raB/c) 2 , 1100 ~ mL\ '" 1400 MaB, 

12
0 
~ 8~~ ~ 21°, O ~~ ~ r. (9)

Mà 

3KCrrepHMeHTaJII:.HOe pacnpeneneaae ~1f -c06Hm no aCW>eKTHBHo.ft 

Macce ~oCJIe npHMeHeHHR YK83aHHHX same KpHTepHeB (A,E II B) (1060 

C06HTIDi) IillJIIOCTP:PJ:Pye T l?HC. 3. 

3 
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PHC. 3. 3RcrrepHMeHTaJThHOe pacrrpe~e~eHlle no 3~RTKBHOH Macce
 

(f ?f -;-COÓblTlrn: nOCJIe orcopa no RpHTepIDlli i:min~-tf:O, 37(raB/c) 2 ;
 

210; 2
1100 ~ mt>, f 1400 MaB; 120 ~ 8 ~ O ~ "M ~ I. 
~~ ./ I f:).

<I>oHoBue 'COÓUTIDI (rnTpRxOBaUHaR: rncTorpaMMa) nOJIY'I~Wl 

Mo~e~HpOBaHMeM MeTO~OM MOHTe-Kap~o. 

IlpHMeHeIDIe KpHTepHeB orõopa A-B rrpHBO~HT It noreps OROJIO 24%
 
COÓblTHH peaRUHH (I).
 

.uM oueHKR q;oHa li ero BJllimIIDI tra .1Wqq,epeHl.{HaJI:bHOe Ce1JeHHe
 

ÓblJIH paCCMOTpeHH ~e~~lie rrpoueCCbl:
 

IIp -- '1. n (2) 
Irp -- u.)°n (Ia) 
Irp ~ 2IlOn . em 

YKaSaHHUe pea~lli Mo~e~pOBa~HC:b MeTO~OM MOHTe-KapJIo. ITOCJIe ilpH


MeHeHIL'I KpHTeplieB A-B li HOpMllpOBKH Ha Benn1JHHU Ce1JeHHH BKJI~
 

Bcex cfoHOBUX rrpoueCCOB 0'1' oómero 1JHCJIa COÓUTHH OKa3anCH MeHee 19%.
 

TaóJI. I HJIJlIOCTpllpyeT 3BOJIlOWllO OTHOCHTe.JI.bHOrO BRJI~a nponeccos (1).
 

(2). (IO~II) nOCJIe rrpllMeHeHHH ~oro H3 Tpex KpHTeplleB oTóopa.
 

Ce1JeHllR rrpoueccoB (2), (10), (11) BSHTbl llS paÓOT~I2/.
 

BB~ MaJIOCTH WOHa BJIIDIHHe q;oHOBblX COÓUTHR Ha. saBllCID~OCTD
 

~cMJepeHwraJThHOrO ce1JeHIL'I 0'1' - -\: He Y'illThIBa~OC:b.
 J
~ 

Taó.mru;a r. 

JrJé 
IIII PeaKUIDI RpRTepd A RpllTepd E fRTepRií B 

OTHOCHTeJThHaH ~OAH B 

r. rrp -- y{ 6,0 ( 1232) 35 55 81 

2. rrp -- '1 n 42 18 6 

3. IIp -- u)°n 18 23 II 

4. IIp -  zn?n , 5 4 2 

110JJy1JeHHUe B axcnepnxeare ~<M>epeHUllaJIbHhIe cexeaaa peaRWUI (I) 

B SaBJfCID.1oCTH 0'1' 1t!1=1-t:1-J1::m~ npa HMIIY.JI.bce 4.75 r3B/c 11 

3.3 rsB/c 11/ rrpe~CTaBJIeHbl B TaÓ~ue 2 B Ha pHc.4. 

jTp-!'l.f::,.°(1232) 
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PHc. 4. ,UH@:.epeHUHaJIbHble Ce1JeHHH d<3'/dt peaR.IJ,1iR IIp - ~6o( I232} 

B 3aBRCHMOCTH 0'1' nepenaaaoro 4-x HMI1YJl:bCa ( - t ) 
? -Pu = s.srsn/e, +- Pu = 4,75 rsB/c). 

Bsõpaaaue aarepnans rro - -t: I, KaR npanano, oo.nsme paspeuasmeã 

crrocoóHoCTH anrrapaTypht. YKa3aHHble Ha pnc.4 OlliHÓRB - CTaTHCTH1JeCKHe. 

AÓCOJIIDTHaR HOpMHpOBKa Ce1JeHRH pe~H (I) npOHSBO~RJIac:o c nOMOmPID 

rrpouecca /2/, ROTOpblH H3MepflJICH o~HoBpeMeHHo B TOM ~e 3KCnepHMeHTe. 

4 5 
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T~a2. Ta6.JIHna 3. 

JfJi 6. t' dõ/d..-t' L:1 -t' d5/d~' Pea1<.IJ;lliI PIT(faB/c) A MKó/(faB/c)2 C(faB/c)-2
IIII (faB/c) 2 MRÓ/~faB/c~2 (raB/c)2 MKó!(fa%c) 2	 <t 

4,75 faB/c	 3,3(raB c) 
3,3 124,9 ± 9,0 5,5±0,5 5,6 ± 0,2

lip -'1n /7/
I. 0,000_ - 0,015 44 ± 8 0,000 - 0,013 82 ± 12	 4,75 88,1 ± 12,4 5,0 ± 0,9 6,0 ± 0,4 

2. 0,015 - 0,025 65 ± 11 0,013 - 0,063 123 ± Ia ;\j;.	 3,3 76 ± 13 4,0 ± 1,0 5,5 ± 1,0
lip -- '1.,60 

4,75 40± 8 5,8 ± 1,6 6,5 ± 0,8
3. 0,025 - 0,045 88 ± 10 0,063 - 0,093 II5 ± 12 ~. 

4. 0,045 - 0,075 85 ± 10 0,093 - 0,133 150 ± 14 

5. 0,075 - 0,105 102 ± 10 0,133 - 0,193 157 ± 16 
]J;aHlrue aacrosneã paoorn AJlff d 6/d t (OKO~O 1100 cOÓHTHi1)

6. 0,105 - 0,145 98 ± 9	 140 ± 18 , 0,193 - 0,253 
npa HMIIy~ce 4,75 faB/c EMeCTe c paaee no.n:yqeHHID..rn: pe3Y~TaTar..m

7. 0,145 - 0,205 94 ± 9	 100 ± 19 0,253 - 0,333 
npz IDvlIIyJffice 3,3 faB/c /1/, n03BOJImOT c rrOMOIl.(.bID ~PMYJIH ([3) orrpe

8.	 0,205 - 0,265 88 ± 10
 
~e~TD 8epp8KTMBHylO TpaeKTopIDO WI.H peaxuaa (1)


9. 0,265 - 0,345 73 ± 10 

d5 /d. -t = F (1:) (S /So)2 oCsQxIJ(-t:) -2 (13) 

3KCrrepHMeHTanDHHe ~aHHHe napaMeTpn30Ba~CD c rrOMOmDID WOPMY~: IIocJIe napaaerpaeanaa 8KcrrepHll8HTaJIDHHX TOlIeK rro cI>oPMYJI8 
d G / d 1: ' = A(I - ~ Cti) exp(Cti) , ( 12) o( aqxp( t' )=0(0 +e<.'-t/~ aqxpeKTHBHOA rpaexropaa Pe,nJlte no.ny-qaeM 

.J...' ) + +..J...' rAe ~ - OTHorneHlle BKn~OB a~T.YA pqCCeHHHH c rrepeBopoTOM II Óes ci, a<W> ( \; = <0,49 - 0,09) + (0,8 - 0,5)~ . (14)
 

rrepeBOpoTa CIlliHa. B COOTBeTCTBRH c 8TOR rrapaMeTpll3a~eH ~ ~e~qHH
 

A, ~. II C Hai1:,n:eHH 3Ha-qeHM:
 

p(faB/c) A MRó/(faB/c)2 ~ C(faB/c)-2 ;i2
 
3,3 76 ± 13 4,0 ± 1,0 5,5 ± 1,0 5,4 0.8
 

4,75 40 ± 8 5,8 ± 1,6 6,5 ± 0,8 3,2. 
~O.4
 

B radnzno 3 cpannanaorca 3Ha-qeHllí:l napaae rpoa A, ~' C AJlff 6
s
~ o 

npoueccon (1) 11 (2) .' 
-0.4' I I I I I I b: 1

Ms TaÓ~M~ 3 BRARO, lITO llápaMeTpH 9" xapaKTepH3yromHe O. 0.2 0.4
 
-t ,(r3B/c)2.
OTHomeHHff BKnaAOB aMnnHTY~ pacceí:lHRí:l c rrepeBopOTOM CllHHa· H óes 

nepesopora cnaaa Mí:l peaxnaã (I) H (2), B npsneaax OillHÓOK 
PHC. 5. SWKTI1BHI:le TpaeKTopIDI Pe,IVlte c:L aqxp ,nJIJI pea.ICW1H 

COBn~aKlT. 

rr-p - tl. â ++(1232): IDTpHXoBaH npaxaa - ~aHHHe pacors /2/,
IIOJllIHe CalIeHIDi peaznaa (I), llO~lIeHHHe rryTaM mITerpllpOBaIDlH 

mrpax-nyaxrapaaa rrpHMaH - ~aHHHe paõorx /3/, CMOmHaR: 
.zu$IJepe~~DHHX ce-qeH:vill: B IDiTepBaJIa OT -tmiYLno -I (faB/c)2 

~I
 
llpRMaH - HaCTOí:l!IlaJ:I pacora. 

~ HMllY~DCOB 3,3 H 4,75 faB/c,cooTBeTcTBeHHo paBHH (64,3±28,7) , 
H (37,2±12,6) MKÓ. II 

76 



3TO saaxenae ~ Sqxp( t') B npe.n;e.nax onmõox cosnaaaer c BeJIR

'tlHHOM o(Sqxp( i:'), rrO~eHHOM B paÓoTe /2,13/ H He cor~acyeTcH 

C peSYJThTaTOM paõors /3/. Ha pac.õ rrpl1Be.n;eHH s@leKTHBHHe rpaexro

pRl1 Pe)J)Ke, rr0JIY'leHHHe B ;n;aHHOH. pa60Te R B padoTax /2,3/. 

B 3aKJllOlJeHRe aaropa d~aro.n;aPHT A.M.EaJJ.n;RHa sa rro.n;,n;epxtKY II
 

BHlIMaHHe R paoore , B.lf.MBaHOBa, B.lf.IIpoxopoBa, r.r. TaxTaMlIDIeBa
 

li: B.M.MS:bIOpoBa 3a rrOMOmo. 
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ApXHnoB B.B. 101 AP. Pl-8]-271 
/.tH4>4>epeHl\lo1anbHOe ce4eHHe peaK~1011o1 ,,-p ," '1~ o (1232) 
nplo1 Io1Mnynbcax 3,3 101 4,75 r3B/c 

l-i3MepeHO AIo14>4>epeHL4lo1anbHOe ceueaae peaK~HIo1 "-P'" '7~o(1232) npH P,,_ = 
3,3 H 4,75 r3B/c a 06naCTIo1 nepeaaxaux Io1Mnynbcoa OT 0,37 (r3B/c)2.-tm1n AO 
B AH4>$epeH~HanbHoM ce4eHIo1H o6H~Py*eH MIo1HIo1MYM a nepeAHeM HanpaaneHlo1lo1, YKa3b1
Ba~H~ Ha cy~ecTBeHHYc ponb aMnnlo1TYAbI c 1013MeHeHIo1eM cnHpanbHocTIo1. 3Kcneplo1MeH
TanbHble AaHHble 4>Io1Tlo1poeanlo1cb 3aalo1Clo1MOCTbC da/dt' = A(l - gCt) exp(Ct'), rne g
OTHoweHlo1e aMnnlo1TYA pacceRHIo1R c nepeBopoToM 101 6e3 nepeBopoTa cnlo1Ha. AnR Benlo1
4101H A, g 101 C Hal:lAeHbI cneAYC~lo1e 3Ha4eHHR: 

P	 (r3B/c) A MK6/(r3B/c)2 g C (r3B/c) -2
 

3,3 76 ± 13 4,0 ± 1,0 5,5 ± 1',0
 
4,75 40 ± 8 5,8 ±1,6 6,5 ±O,8.
 

PacC4HTaHa 34>4>eKTIo1BHaR TpaeKToplo1R PeA*e AnR pea KL4101 101 ,,-p,.. '1~ 0(1232) : 

a	 (t')=(O,49± 0,09) + (0,8 ±O,5)t~. 
s$P 

Pa60Ta BblnonHeHa B na6opaToplo1101 BblCOKHX 3Heprlo11:l Ol-iRl-i. 

Flpenpaa'r 06'Le.IlHHeHHOrO HHCTHTYT8lUleptlblX Hccne,u.OB8HHH. ,ny6Ha 1987 

nepeBOA aSTopoB 

Arkhipov V.V. et al. Pl-8]-271 
Differential Cross Section of the ",-p"'1~0(1232) Reactlon 
at a Momenta of 3.3 and 4.75 GeV/c 

The differentlal cross sections of the ,,-p .. 'l~O(1232) reaction at P,,= 
= 3.3 and 4.75 GeV/c has been measured In the reglon of momentum transfers 
from t m1n to 0.37 (GeV/é)2. A slgnificant minimum observed In the dlfferen
tia! cross section Indicates a domlnance of the heliclty-fllp amplitude. The 
experimental data have been fltted by the formula da/dt'.A(l-gOt)exp(Ct'), 
where g is the ratlo of the spln-fl lp and spln-nonfl ip amplitudes. The fol
1owIng va 1ues have been found for A, g and C: 

P (GeV/c) A ~b/(GeV/c)2 g C (GeV/c)-2 
3.3 76±13 4. O ±1•O 5.5±1.0 
4.75 4o±B 5.B±1.6 6.5 ±o.B . 

The effective Reqqe trajectory has been calcu!ated for the ,,-p "'1~O(1232 

reaction: a (t') .. (o.49± 0.09)+ (O.B ±0.5)C'.
eCC 

lhe investigation has been performed at the Laboratory of Hlgh 
Energies, JINR. 

Preprint of the Joint Institute for Nuclear Besearch. Dubna 1987 

\
 


