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[TnaH nanoxxeHumsa
1. BBegeHue.

2.9Kcno3nuusa BogopoaHON Kamepbl U
oTbop coObLITUN.

3.Ynpyroe paccesHue.
4.0KcnepuMeHTanbHble CNEKTPLI peakumn
pp—2>pnTr* 1 cpaBHeHne ¢ mogenesto OPE .
5.NapumanbHO-BONHOBOU aHann3 peakuun
pp—2pnTT* U pp—2ppTr®.

5.Pe3ynbrarthl napuyanbHO BOITHOBOIO
aHarnmasa.

3agada: onpenenuTb BKNaabl pasfinyHbIX
BOSIH B CEYEHMS NpoLiecca poXaeHus
OOWMHOYHOIo NMOHa B 0BNAaCcTU 3HEepPrumn
HKe 1 [9B.



35-CM Ny3blpbKkoBasd BogopoaHas
Kamepa, Haxogdawasacd B MarHUTHOM
none 1.48T, obny4yanacb MPOTOHHbLIM
MYy4YKOM C MMMNYbCOM
1686 MaB/c.

[Tony4yeHo okono 9*104 kaapos..
[lpoBOOMNCA NOUCK 2-X NyYeBbIX
COObITUI, 3aTEM BbIMONMHAMACH
N3MEPEHNSA TPEKOB M MNOCIE reo-
METPUYECKON PEKOHCTPYKLMN COObITUS
chenoBasn KnHematmnyeckmum dour.



CobObITUA MOrnu npuHagnexartb peakuumn

yrnpyroro pp-paccedHnd min npoueccam C
poXaeHnem NMMOHOB.

pPp 2pp

pp =2 pnr+
pp—> pprt’
pp =2 dn+
pp =2 dr+m’

OT160p cobbiTUM NponsBoanaca No

KNHEMaTN4YeckomMmy Uty C X? KpUTepMem Ha
1% poBepUTENbLHOM YPOBHE.

OT0bpaHo Bcero 7457 cobbITUN.
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Elastic differential cross section
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The open red circles are the measurements of
the EDDA experiment taken at the incident
moment of 1689.5 MeV/c.



Elastic differential cross section
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The blue triangles — the data of Dobrovolsky et al.
taken at 1685.7 MeV/c



The cross section of elastic scattering: o= 23,7 = 0.6 mbn
=18.9 + 0.6 mbn

O vp>ppro = 4:50 £ 0.17 mbn

O yp>dns =0-0510.02

O pp—>pnr+
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One-pion exchange model.

According to OPE model the main role in the reaction
NN — NNiT is played by the pole diagrams.
C

A B D

P P P P

ANERSE : 92 i, G2 : G
Pt g P d P d P d
: 9 " g : g g

P2 P2 P2 P2

The matrix element of any diagram can be presented as a product
of three factors: the propagator, the amplitude of the N scattering
and the NN vertex function

M, ~ T(z, y2, k?) G(k?) /(k*+p?)

where z; is the total energy of the 7N system, y.?is the four-
momentum transfer square in the N scattering vertex, k? is the
four-momentum square of ch§ vizrtual pion and p? is the pion mass
squared. T



The form factor function of the NN vertex taking into account the nonpole diagram
contributions was not determined in the frame of the OPE model. The following form
was suggested for the form factor by Suslenko and Gaisak:

G(k2)=ap? /[k2+ (a +1) p?]

The choice of a in the range 8-9 gave a good description of the experimental data in
the energy range 600-1000 MeV.
The ntN scattering amplitude T(zi, yi2, ki2) and its off-shell behaviour were taken

according Ferrary and Selleri, where off-shell corrections were introduced into partial
waves. We confined ourselves to the P;;-wave only assuming the leading role of the

A,;-resonance in the N scattering. The partial off-shell f;; amplitude was taken in the
form

fa3(z;, ki) = T(k?) f35(z;; -p2)

where I(k?) is the off-shell correction factor calculated by F.Selleri in the frame of
dispersion relations, while on-shell partial f;; amplitude was taken in Breit-Wigner form.

The reaction matrix element is the sum of the matrix elements of the diagrams

M =M, — Mg — M. +M,
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np — ppm- (1)

(2m)*A[°
do = dPs( P, P=k1+k 2
g *Hk‘\/g 3( afhaQQaQE’))a 1‘|‘ 2 ( )
4 ’ - dSQat
d@m(Pa q1 ---Qm):(S (P_ZQi)H(Q?T)SQQO‘ . (3)
i=1  i=1 ¢

A= A%()Qin ., (SLI)Agy(i, SaLoJz)(s:) X

QI (i,SoLoJoS'L'JT) . (4)

TSNS,



To suppress contributions of amplitudes at high relative momenta we
introducedthe Blatt-Waisskopf form factors. Thus the energy depended
part of the partial wave amplitudes with production of the resonance,
for example, in the two-particle system 12 (e.g. mp) and the spectator
particle 3(n) has the form

A= AtraAzbodysz'Lz'Jz(Slz)qLk3L' / (F(a?,L,R)F(ks,L",r3)) 2

where g is the momentum incident proton and k; is the momentum of the

spectator particle. For the description of the energy dependence of the nN

system we taken two resonances A(1232) and Roper N(1440). Resonance
contributions are parameterized as follows:

Azbodysz’Lz'Jz(Slz) = kyy'? / [F(kyp Ly rip) 2 (Mg2-s1,-Mgl)]
M= TeMgky, 22 F(ke?, Lo, r1) / [(515) Y2k g2241 Flky,2 Ly, 1))
Here s, is the invariant energy squared in the channel 12, k,, is the relative

momentum of particles 1 and 2 in the teir rest system and ry, is the effective
radius.



Ag(s) = HTBVE g 5

A2 () = Vo (6)

1 - —Tﬁq app + ?’QGPPQQL/F(%W L)

where multiindex 3 denotes possible combinations of a
kinematical channel ¢ and quantum numbers Ss, Lo and
Jo, app is a pp-scattering length and r° is the effective
range of the pp system. The F(q,r, L) is the Blatt-Weiss-
kopf form factor (it is equal to 1 for L = 0) and ¢ is a
relative momentum in the pp-system:

\/si ; 4mp (7)

q:



[na HavansHOM pp CUCTEMbI ObINN B3ATHI

COCTOSAHUA
C NOMHbLIM YrNIOBbIM MOMEHTOM J <2,
n opoutanbHbIM MOMEHTOM L=0,1,2,3,4,5

[1ns KOHEYHOro COCTOAHMA TpexX YacTuL, Mbl
orpaHuyunncb opbutanbHbLIMU MOMEHTaMu
L,=0,1,2un L =0,1, 2,3,4,5
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Ha4yanbHble napunanbHble COCTOSHUS,
aarowme HambonbLine BKkagbl B peakuuto
pp-2>pntrt.

N3oBekTopHble cocTodAHMS (I=1)
3Po 11.3+£1.%
P11 24.8+3.%

3P, 23.0x5 %
1D, 6.5x1. %
3k 20.1+2.%

3P4 513 +2.%
3P, COCTOAHME pacrnagaeTcsd B TpU KaHana

A(1232)p, P11(1440)p 1 (3P2)paTT.
3P, cocTtosiHMe pacnagaetcsa B A(1232)p,
P11(1440)p 1 (3P1)pnTT.

3F, - B ocHOBHOM B A(1232)p



contributions of some waves
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