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Abstract 

As is known, the analysis of p p -scattering at about 640 MeV, 
where elastic scattering occurs with ir,ten?ive meson production,has 
not yet been performed unambiguously/l-3/. 

The reason of this unambiguity • is that the analysed experi
mental data are not sufficiently complete, In particular, not a single 
analysis employs as rich information on inelastic proceises as it 
does on total cross sections, Thus, it is desirable to use the availa
ble rich information on meson production as a source of additional 
and independent information for cancelling the ambiguity in the re
sults of the phase shift analysis. 

Here the results of the phase shift analysis of pp -scattering 
at about 640 MeV performed with the account of total cross secti-
ons and angular TT +, 

0 meson distributions are presented, The 
calculation was performed in the framework of the resonance mcdel 
of meson production/ 5/. The. following data on pp -interaction have 
been analysed: a( 0) , P(O) , D(O) , R(0) , A(0) , Cnn(O) 

tot O tot + 
ckp(TT/2), a (pp ➔ TT pp), a (pp ➔ TT d), 

tot d 
a (pp ➔ TT+n,p), --a (pp ➔ TT Opp) 

dO 

d 
and -- a (pp ➔ TT+ np). 

dO 

The total of 110 points were used, the S -matrices were pa
rametrized according to ref.fl/, the frelationship of the imaginary 
parts of phase shifts with inelastic cross sections were taken into 
account by using the formulas ref./7/;x 2 = 90; C max= 5. 

Against our expectations the analysis did not yield unambigu
ous results, Fake solutions (See Table 2) with )( 2 =75, 90, 90, 91-have 
been found which had bee·n described in• the literature earlier/ 1-4 /. 
Both the solutions described very well data on meson production. 
The predictions for the angular dependence of elastic pp -scattering 
cross section show that the appropriate measurements in the angle 
region from 1 ° to 200 c.m.s. should help to find the true solution. 

So it is necessary to 1']1ake a conclusion that our present day 
knowledge of the processes of "' 640 MeV meson production is in
sufficiently complete c;:omparing with data on proton elastic scattering, 
Therefore, the account of meson production turned out to be an in
effective means for cancelling the phase shift analysis ambiguity. 

I 

1. AHanII3 yrrpyr'oro pp -pacceS1HIIS1 B o6nacTII 600-660 MaB, rne 

rrpoueccbI Me30H006pa30BaHIISI 3Ha'!l!TenbHO ycnolliHSIIOT Hawe IIOHl!MaHIIe 

K8pTI!Hbl N -N B38l!MOneii:cTBIIH, BbIII0nHS!nCSI HeonH0KpaTHO, HO ero 

pe3ynbTaTbl OCTa!OTCSI no Cl!X rrop HeonH03Ha'!HbIMII. Ha paHHeM 9T.arre 
jl 21 . . 

IIccnenoBaHIIH. ' , Ka3anoch, rrpo6neMa 6bma peweHa onHo3Ha'!Ho, OnHa-

K0 C IIOS!BneHIIeM HOBOH II 6onee TO'IHOll 9KcrrepIIMeHTanhH0ll l!H~OpMaUIIII 

0 rrapaMeTpax P( E)) 1 D( E)) ,cnn(8 ) cTano B03M0lliHbIM 1 crpyrrrrnpo-

BaB 9kcrrepnMeHTanhHblll MaTepIIan B Y3KOll o6naCTII 635-650 MaB, rrpoBeCTH 

aHann3 pp -pacceS1HHS1 6onee cTporo, o6paTnB oco6oe BHHMaHne Ha Borrpo-

CbI onH03Ha'!H0CTH peweHnii: n crroco6oB y'!eTa rrepexonoB c ncrrycKaHneM 
. 13,41 . 

Me30H0B. B pe3ynhTaTe TaKoro aHann3a 6b1no TBepno. ycTaHoBneHo 
.xi 

HanH'!IIe HeCKOnhKIIX rrpnMepHO paBHOBep0HTHbIX peweHIIH 

.HcHo, 'ITO IIpH'IHHa B03HHKa101Ueii: HeonH03Ha'!HOCTII 3aKnIO'leHa B HerronHc 

Te aKcrre pnMeHTanhHoro MaTepnana n Heo6xonnMbI nanhHeii:wne aKcrrepn

MeHTanhHhle l!CcnenoBaHHH. OnHaKO rrocTaH0BKa HOBhlX II yTO'!HeHne pe3ynh-

xi 11 21 
t.facTh II3 HIIX yllie 6bma II8BeCTHa paHee H3 pa6oT ' • 
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TBTOB CTaphIX Oilb!TOB, KpairHe ,1<enaTenbHbie nm1 5ynyruIIx aHanII30B, na

neKO He BCerna 5bICTpO ocymecTBI!Mbl Ha rrpaKTIIKe. ITo3TOMy B03HIIKaeT 

,KenaHIIe. IICIIOnb30B8Tb y,Ke IIMeIOIUIIe_CH CBeJleHIIH O Me30H005pa30B8HI!Il 

KaK I!CTO'IHIIK norronHIITenbHOH II He3aBIICI!MOH IImjiopMaUIIII rrpn ananII3e 

N- N pac.ceHHIIH. CoBMeCTHbIH anan113 yrrpyroro n neyrrpyroro pacceHHIIH 

5hln 5hl ,KenaTeneH eme II C npyroir TO'IKII 3peHIIH. H3BeCTHO, 'ITO B rrpo

BeneHHb!X no cux rrop aHanIIGax o5a rrpouecca CBH3BHbI Me,Kny co5oir TOnb

KO OIITII'leCKOH TeopeMOH ('Iepe3 rronHoe ce'lenne pacceHHIIH). IToHHTHO 

rro9TOMY, 'ITO cjJaGOBbie cnBnnr, OTBeTCTBeHHhre Ga IIcrrycKamre rr -Me3o

HOB, H8XOJlHTCH C 5onblIIOH Heorrpenene~HOCTbIO. ITpIIBne'leHIIe 5JnbllleH .IIH

cjJopMaUIIII MO,KeT Hano,KIITb norronHIITenbHbie CBH3II Ha qJ830Bbie CJlBHI'II ( cjJ.c.) 

II yMeHblIIIITb 9TY HeorrpeneneHHOCTb. 

B HaCTOHIUeH pa5oTe yrrpyroe pacceHHIIe JlBYX IIpOTOHOB rrpII 9HeprIIII 

640 M 9B aHanII3IIpyeTCH C y'leTOM rronHblX Ce'leHIIH II yrnOBbIX pacrrpenene-
+ 0 . 

HHH TT ' -Me30HOB. Pac'leTbl rrpOBOJlIInIICb B paMKax pe3oHaHCHOH Mone-

nII o5pa30B8HIIH Me30HOB 
/5/ 

2. B aHanII3e paCCMaTpIIBanIICb naHHbie IIO yrrpy'roMy pacceHHIIIO, IIC-

u /3/ 
IIOJib30B8HHbie B HenaBHeII pa5.oTe I II 9KCIIeprrMeHTanbHhlH MaTeprran IIO 

. /6/ 
o5pa30B8HIIIO Me30HOB B p p -coynapeHIIHX B o5naCTII 650-660 M 9B! 

a ( rr + p n) , a ( rr + d ) , a ( rr O pp ) , 
d a (rr+ pn) 

d!l 
da ( rr 

O
p P) 

dU 

Bcero 5bmo rrcrronb30B8HO 110 9KCIIeprrMeHTanbHhlX TO'leK ( CM, Ta5n. 1 ) .. 

CBH3b aMrrnrrTyn Me3oHoo5pa3oBaHrrH c rrapaMeTpaMrr yrrpyroro pacce

u /7 / 
HHIIH ycTaHaBnIIBanacb C IIOMOIUbIO COOT~OllleHIIII 

4 

. 3 3 2 + 
a (pp ➔ rr+pn)=411 I. 

0
I. I /J o I A o J.,O r.=1 Jr. Jr. ( 1) 

+ 2 d 
a(pp ➔ 11 d)=411l/J I A , 22 · 22 ( 2) 

3 3 

a(pp ➔ 11°pp)=411 I. I. 1/J o 
l'=t J=O Jr. 

2 o. 
I A :.,f ( 3) 

+ da + u(rr pn) 3 3 + 
--(pp ➔ tr.pn)=----+P2(8) I. I..1/J el2 Bf• 
d n 4 " J=<> e ... 1 J J , ( 4) 

du ulrropp) 3 a 2 o 
- (pp ➔ r,0 pp)= .....:::...l.:,--'-'---+ P2 (8) I. ~ 1/J ol B n 

d O 411 . . J..o f;.1 Jr. Jr. 
(5) 

B 9TIIX Bb!pameH!IHX f3Jf - rrapuIIaJibHbie aMIInIITYllbl po,K,!lemrn 11 -Me-

30HOB rrpoTOHBMII, KOTOpbie HaXO,!lHTCH B Ha'laJibHOM COCTOHHIIU. C IIOJIHbIM 

MOMeHTOM J n op5nTanbHhlM f ,·- nrpaIOT pom,· napaMeTpOB MO,!lenn. Ko-

9cjJ<jJnuneHTbl AJf n B Jf BbI'lHcnnnncb B peaoHaHCHOH Moaenn c. y'leTOM 

38KOHOB coxpaHeH
0

IIH IIOJIHOI'O MOMeHTa, 'leTHOCTil II II30TOIIII'leCKOI'O cnnHa.. 

ITpn sToM y'lnTbIBanocb pea,oHaHCHoe BGanMoaeircTane 11 -:-Me3oHa c HyK

noHOM (3/2, 312) n KOHe'lHOe H_yKnoH-HYKJIOHHOe B38HMOneliCTBne. P2 (8) -

BTopoli nonnHoM nemaHapa, 8 - yron ncnycKaHnH B c.u.M. 
· 1 Ill 

Canab /J J f c sneMeHTaMn SJ e/ - MaTpIIUbI ynpyroro paccenHnst 

171 
uaeTcst Bb1pamemrnMn 

2 8k o + . 2 2 

2
J+t (-AJe+AJe>IJ3Jel ... 1-1sJel anH e,J.,;2,2, (6) 

s 



Sk2 0 d + 2 2 
- 5 - (A22 +A22 +A22 )J,8 22 l=l-JS22 I nmi r, J=-2. 

( 7) 

3.oech k- BOnHOBOH BeKTOp CTanKHBalOlliHXCSI ITpOTOHOB B c.u.M. 

B COOTBeTCTBHH C o6meITpHHSITb!M ITO.OXD.OOM Me30Hoo6pa30BaHne Y'IIITbl-

,, ,, 3P ID 3F BanOCb nHmb B pe3oHaHCHblX COCTOSIHlrnx: 0,1,2 ., 2 H 2,3 

TiapaMeTpb! CMell!HBaHIISI ITonaranIICb- Bem'eCTBeHHb!MII. B OCTanbHOM MeTon 

/1-4/ 
aHanII3a He OTnII'IancSI OT paHee ITpIIMeHSIBll!HXCSI 

. /~ 
3. TipIIHIIMaSI BO BHHMaHrre, 'ITO HenaBHO Yll{e ITpOBOLIHnCH nocTa-

TO'IHO ITOnHb!H ITOHCK MIIHHMyMOB cpyHKUIIOHana X 2 ITpll pa3Hb!X ITpenITono-

)1{0HIIHX O MexaHII3Me P0)1{.00HHH M030HOB, a TaK)l{e ITpenITonarasi, ':ITO rrc

ITOnh30BaHHe LIDITOnHHT0nhHOro 9KCIT0pHM0HTanhHOro MaTeprrana ITO M030HO

o6pa30BaHIIIO nIIlllb HecymecTB0HHO Il3MeHHT '!Hcno narr6onee HH3KO nel!<amrrx 

2 
MIIHHMyMOB X • 6bmO CO'!TeHo B03MO)KHbJM. OITYCTHTb ITpouenypy ITOIIC-

Ka pell!0HHH, HCITOnh3YH cny'IaHHbie 3Ha'!eHIISI cp.c. Ha 9TOM OCHOBaHIIII 

BMeCTO ITOIICKa Mb! orpaHH'IIInHCb nHlllb YTO'IHeHIIe M pa Hee naxonIIBllIIIXCH 

6 /3/ • B 
B pa oTe BOCbMH pell!eH1111. pe3ynhTaTe ITpOBeneHnoro HaMII YTO'IHeHIISI 

ocTanocb 4 na6opa c X 
2 = 75; 90; 91; 91 ITp11 X2 = 90 (cM. Ta6n, 2). 

Pell!eHne c 2 /2,8/ X = 75 - ·aHanor na6opa, HattnenHoro panee B pa6oTax • 

OcTanhHbJe Tprr pell!eHIIH ITO xapaKTepy cp.c. 6nH3KH K ITonyqennoMy B pa-

6 I 1,3,4,8/ B • . . 
OTax • ce HauneHHbie pellleHIISI SIBnHIOTCSI He3aBUCHMb!MII, 

Q)aKT HanII'IHH necKonbKIIX pell!eHl!H 03Ha'!aeT, 'ITO IICITOnb30BaHHb!e 

cBeneHuSI o ITPOUeccax HeyITpyroro B3aHMone~CTBIIH HenocTaTo'IHO Bec0Mb1 

ITO cpaBHeHI!lO C IIHcpopMauIIeH 06 yITpyroM pp --pacceSIHIIII, KOTOpOH Mb! 

pacITonaraeM. BumrMo, ITO 9ToH· ITpH'IHHe Halli cIToco6 y'IeTa neyITpyrrrx 

ITpoueccoB oKa3ancsi Mano9cpcpeKTHBHb1M cpencTBOM ITonaBnennH Mnoro3naq

nocTH aHann3a. 
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KaK BII.OHO lI3 Ta6n. 2, HattneHHb!S pell!eHHH oco6eHHO CIInhHO. pa3m1-

'I8lOTCSI MeJKny co6ott B TpHITneTHbIX COCTOHHMSIX. MHIIMbJe 'I8CTII ct>.c. 

6onee OITpeneneHHb! II ITpaKTII'IeCKlI ITony'I0Hbl O.OH03H8'IHblM o6pa3oM, 

lIX Oll!II6KII yMeHbll!IInIICb ITpHMepHO B 2 pa3a, HO BCe )1{0 OHII llOBOnhHO BenIIKII 

II llOCTIIraIOT (2-4°). MoJKHO HaneSITbCH, 'ITO IICITOnb30BaHIIe B nanb

HeHll!IIX aHanII38X IIHci>opMaUIIII O cITeKTpax rr -Me30HOB ITOMOJKeT YTO'IHIITb 

ponh 
3 p I , 

3 p 2 II 
3 F2 - COCTOHHIIH B o6pa30B8HIIII Me30HOB II co -

KpaTI!Tb Oll!II6KI! MHIIMb!X '!aCTeH cl>,c. 

+,o 
YrnoBb!B pacITpeneneHIIH rr -Me30HOB xopOll!O O!lIICblB8lOTCH BCeMII 

Ha6opaMII ¢.c. II npe.OCK83blB8lOTCH C Bb!COKOH TO'IHOCTblO, 0THOCIITenbHO 

Xy)Ke OITIICblB8lOTCH ceqeHUH yITpyroro pacceHHilfl ( BKnan B x2 
,OOCTHra-

eT 30 en.) II rrapaMe'l'p R • 

IlnH YTD'!HeHIIH rrony'IBHHb!X II .OOCTH)KeHHH 6onee 

TaTOB )KenaTenbHO ITpOBeCTII ITpeUII3IIOHHb!e H3MepeHIIH 

O.OH03H8'1Hb!X peaynh-

_!£_ (3° -20°) 
d!l . 

II ITponon)KIITh II3MepeHIIH rrapaMeTpa D B o6nacTII 6onhll!IIX yrnoB. )Ke-

naTenbHO II3Y'IHTb xon yrnOBOH 38BIICIIMOCTII Kos¢ci>IIUI!eHTa C · 
. Kp 

0 0 · 
B o6naCTII 10 -80 c.u.M, Bee 9TII II3MepeHIIH; KaK BIILIHO II3 rpa¢IIKOB 

1,2,3, MoryT: cymecTB0HHb!M o6pa30M ITOMO'Ib B ITposeneHIIII O,OH03H8'1HOro 

aHanIIaa, 
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