


The NX'+NN3T reactions represent a traditional source of
an information on strong interactions. Since a theory of strong
interactions is not constructed as yet, ahy results of investi-
gations of the NN'»NNs reactions are greatly importent in se-
lecting some preferable approaches between various propbsed
theoretical assumptions for these interactions. It is obvious,
by the way, that a possibie amount of information which has to
be related to the 2 >3 reactions (five independent kinema-
tical variables) may be much more diverse and fundemental in
comparison with that related to the 2 52 reactions {two in-
dependent variables) which previously attracted a lot of atten-
tion. The very important recent achievement consists in realisa-
tion namely for reaction: pp—vnpﬂt of detection at the initial
energy T=800 MeV in coincidence of (any) two £inal particles,
which permits then to extract an information of differential
cross section densities of the highest admissible order of dif-
ferentiality n =5 /20 ’21/,‘direct1y connected with the squared
matrix element of this reaction. In what follows we analyse
thesé new and very important data.

In tentative approaches to explain the pp-interactions at
intermediate energies in- the region from 0.6 to 1 GeV there ex-
ists an important prbblem of applicability of the one-pion ex-
change model (OPEM) propositions 1,

As it is known, the main idea on which the OPEM is based
consists of a proposition that for the collision reactions
NN+ NN there correspond any set of Feynman pole diagrams
containing a pion as an intermediate wvirtual particle. Namely,
it means that for the reaction

p+p —>mAp T (1)
there correspond four Peynman pole diagrams of Fig. 1, in which
full lines represent nucleons, the dashed ones represent pions
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and p,, Py, Q22 91> q are 4-momenta corresponded to particles
in (1), end Fi 1is TN-scattering amplitude (< = 1,2,3,4).
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R 9, R di q. especially, as
an example, for reac-
elponieq o reuetion (]} semraing s tion (1). Purthoraa,
the OPEM version in /19/. the improved OPEM ver-
tion /6-8,19/ 4,
which every interferences are exactly taken into account, was
used to analyse a v'ariety of the 3-rd order experimental infor~
mation consisted of the energy and/or momentunm spectra of posi-
tive pions detected in reaction (1) at their different outgo-
ing angles. The given OPEM version contains only one free
barameter A entering into a function of the so-called "pioh-
nucleon form fac.tor" @(Kf) » which cannot be determined in a
frame of the OPEM. A shape of this function can be established
by comparison with experimental data collected at any energy
fixed inside a range of applicability of the OPEM basing on a
Statement that in the case of dominance of the one-pion exchan-
ge the form factor G(Kf) has to depend on the transferred
momentum K2i only and thus not to depend on the initial energy T.
In 2~ it was established, that a function of the shape

G = A/ [KE+(A+1)2] (2)
where e is p;’.on mass, at A=8¢9 can be used to describe well
the whole amount of experimental data on reaction (1) inside
the initial energy range T=0.6+1 GeV. Namely, the general re-
Sult of comparison of the improved OPEM version /19/ with the
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was demonstrated in refs
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experimental data for 36;—: at T=660, 73(3, 809, 991 and 1000
ey /41519513-18/ 10405 that within the 10-15% accuracy at
A=9 in (2) a good agreement with experiment is ?tatgd, i.e. the
"pion-nucteon form f?gtgr;'gsxtracted from experimental data hg}
the following shape ‘<77 : .
Gk = 9,2/ (K3+10,2) - .
New and the most important stage in studying reaction (1)
starts with coilectihg the experimental data of the 5-th order 7
of differentialify which directly correspond to the‘ squared mgt—
rix element ,cM.fiIQ of the Pp-»fnpﬂt" reaction. Therefore,
our OPEM version , which has successfully described the 3—1jd
order data in the energy range T=0.6-1.0 GeV, was also used
/2,2'23/ to analyse a new set of the 5-th or%g S%q/:erimental
data up to: now collected only at T=800 leV 4 « The 5-th
order data collected in /20’21/ contains 16 measurements when
in coplanar geometry there were detected in coincidegce final
protbns a.ndvpositive piqns produced in reaction (1) and there
are obtained the 5-th order distributions

5@;;’? = Cl56 / dq}; dws@;; clccs@; clcpr';zclqy; =
—~ {Phase space clensd_y} . lQijll

L L
at fixed angles @:;, CP'F for protons, and gr,(Pq: for
pions within their "smearing™ accuracies 501‘ {3;:.

. For every experimental distribution 6P" P we have calcu-
lated nine theoretical functions 56';';'12"" corresponding to the
pair of angles (@;,@;)Q*P and their "smearing" limits equal
to 139, A part of our calculation is shown in Figs 2 and,v3..v As
a result, it follows that: P )

a) inside. the glven ranges of angles there are cmSjédef;.em-'
able variations in magnitude and positions of maxima for @,i,tﬂ H

b) inside the given "smearing" limits +3° for evez:y5C’3Pn P
measured in /20/ and /21/ there are some calculated functions
'56";0:”" which are near by their behaviour and magnitudes-to
the experimental one; R :

c) by such a way of analysis, from our calculations ,zfelat-
ed to the 5-th (i.e. maximal) order data and, therefore, to the
matrix element squared of the reaction (1), an applicability of
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Pig. 2. Comparison of results of our OPEW calculations with

the 5~th order experimental data obtained in ref. /20/: a) the
experimental distriEution (S%QS*P obtained by measuring pot-
coincidences at ©p=300 and E¥;=28°, and nine theoretical
curves calculated taking into account Ehe "smearing"L}imlts of
+3%, 'b) another distribution for . @f =25° and Ox=40° and
theoretical curves which are the most close to experimental dis-
tribution. Two dashed curves are the averaged values{5c3#;“£W}Av.

our OPEM version and, consequently, a dominant contribution of i
one-pion exchange are clearly shownj ' ' !

d) the results of calculations in ref. /21/ weritioned the- ;
re asg related to "peripheral model" sharply disagree with expe- J
rimental data and cannot be reconciled with our calculgtions ;

l.n©' TFinal Fro!:cm momenium qlﬁ N MQV/C

Fig. 3. Our theoretical distributions analogous to those in

Fig. 2 represented in comparison with experimental data of ref.
/21/+ Dashed curves are calculations in accord to‘*peripheral mo-
del" proposed in ref. /21/. Dot-dashed curves contaln an input

of dibarion intermediate state/21/.

according to the improved OPEM version /19/(see Fig. 3);

e) the previously extracted "pion~nucleon form factor"
@(KZL) =9}¢'“7(K% +1O/J.2 can be also reconciled with the re-
cent 5-th order experimental information 4 1/.

.Also, we have to mention that to extract the so-called
Ypion~nucleon form factor™ G;(P(%) it is necessary to know the
Woff-shell correction function"1\13<%) included in the amplitude
cff; « Because throughout all our calculations only 33-amplitude
of stN’-scattering was taken into account in Cg:’, we have used
the off-shell correction'r;3(}(%) , derived in ref. /m/ using
dispersion relations corresponding to the case (see Pig. 4).
Earlier it was shown that an appréximation of taking into
account the 33~amplitude only does not exceed few percents.

The important result of gtudy presented consist in' that,
in particular for reaction (1), using the 33-amplitude approxi-~
mation and:experimental data of all admissible orders, it is pos-
gible to maintain successive and complete differential ‘analysis
resulted in extraction of the "pion-nucleon form factor" S(K?)=
Slﬁ§<1<§+1cng) which reflects the behaviour of strong interac-
tions in pp-collisions at "large" distances and can be used in
constructing QCD models for confinement problem:.
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Fig. 4. Behaviour of the "off-shell" correction function'330<l)
- derived in ref. /11/, the pion-nucleon form factor G (KF) =
Or2AKE+ 10 2) and the function OE(KZ)"T":»(KZ) G(K#) repre-
sented in dependence on the 4-momentum squared KL . transfer-
red to virtual pion according to diagrams of Fig. 1.

f‘Finelly, it is convenient to stress that the widespead
“opinion that one-pion exchange mechanism camnot contribute at
"small" distances (that correspond.to high momenta)is not con-
firmed by behaviour of the form factor @(Kzl ) extracted here.
Namely, from-(3) it follows that for reaction (1) at T=1 GeV
for the highest admissible 4~momentum value Kimax == 8.5/; =
1300 MeV/c (that corresponds to distance ~~0.2 fm) the magnitu-
de of (S(Kfwmax) is not smaller than 10%. ' _
8o, it is clearly‘shown that in the given reglon of inter—
‘mediate enexgies from 0.6 up to 1 GeV our OPEM: version 19/ can
be effectively used to explein the experimental data of any ad-
missible order. As a consequence, agreement of our OPEM version
with experiment and behaviour of the pion-nucleon form factor
RB(K3) extracted by us from a lot of experimental data means
that the oneépion exchange mechanism for reactiom (1) dominates
elgewhere for any permissible values of the squared 4-momentum
transferred to a virtual pion l(? from-O up to its upper limit
K%mxf‘- 70 }.x at T =1 GeV.

3.

4.

5.
6.
T
8.
9.

“10.

11.

12,
13.

14.
15.

16.
17.
18.
19.
20.
21.
22,

23.

References

Ferrari E., Selleri F. Nuovo Cim., 1963, 27, 1450;
Suppl. Nuovo Cim., 196.

Amaldi U., Jr., Biancastelli R. and Francavigliag S.
Nuovo Cim., 1967, 474, 85. '

Suslenko V.K., Kochkin V. I JINR, P3-5572, Dubma, 1971.
Cochran D.R.F. et al. Phys.Rev., 1972, D6, 3685.
Vovchenko V.G. et al. Yad.Fis., 1976, 24, 1161.
Suslenko V.K. JINR, 2-10657, Dubna, 1977.

Suslenko V.K., Haysak I.I. JINR, P2-83-298, Dubna, 1983,
Haysak I.I., Suslenko V.K. JINR, P2-83-348, Dubna, 1983.

‘Cverna F.H. et al. Phys.Rev., 1981, €23, 1698.

Suslenko V.K. Elem.Chast. Atomogoyadra, 1975, 6 6, v. 1, 173.
Selleri F. Nuove Cim., 1965, 40a, 236; Lectures in Theéor.
Physies, 1965, 1B, 183.

Gell-Mann M., Watson K.l., Ann.Rev.Nucl. Sci., 1954, 4, 219.
Meshkovski A.G., Shalamov Ya.Ya., Shebanov V.A. JETPh

1958, 35, 64.

Yeshcheryakov M.G. i dr. JETPh., 1956, 31, 45.

Vovchenko V.G. DAN SSSR, 1965, __1, 1348,

Vovchenko V.G. i dr. JETPh., 1960, 39, 1557.

Neganov B.S., Savchenko O.V. JETPh., 1957, 32, 1265,

Abaev V.V.e.a. Preprint IIYAF AN SSSR, 1 569, Ieningrad, 1980.
Suslenko V.K., Haysak I.I. JINR, P2-84-780, Dubna, 1984,
Yad.Fis., 1986, 43, 392.

Hudomalj-Gabitzsch J. et al. Phys. Rev., 1978, C18, 2666.
Hancock A.D. et al. Phys. Rev., 1983, €27, 2742.. o
Suslenko V.K., Haysak I.I. In: International Conference on
the Theory of Few Body and Quark~Hadronic Systems, Dubna
16-20 June, 1987, Abstracts, p. 107, D4-87-237.

Suslenko V. K., Haysak I.I., Kolerov G.I. JINR, P2-88-113,
Dubna, 1988. .

Received by Publishing Department
on April 7, 1989,



