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Recent experimental results on elastic Ti-p -scattering/
1
/, 

pp -scattering/2-4/, and the data on p p -scattering/51 at high 
energies in a wide range of momentum transfers allow the verifica­
tion of predictions of different models of high-energy hadron scat­
tering/61. However, most of the models cannot quantitatively repro­
duce all basic properties of experimental data in a unique way. 

In this note we discuss results of the scalar meson-cloud mo­
del/? •8/ for elastic pp-, pp-, and Ji p -scattering at hig;1 energies 
in a wide region of momentum transfers. Consider high energy scat­
tering of two spinless particles with identical masses within the 
Logunov-Tavkhelidze quasipotential approach/9/, The hypothesis of 
smoothness of the local quasipotential/10/gives the eikonal repre­
sentation for the leading asymptotic term of the scattering ampli­

tude 
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The smoothness of the quasipotential is related to the dynamics of 
two-particle interactions and means that at high energies hadrons 
behave as loose extended objects with a finite size. Our model as­
sumes the existence of a central part of a nucleon, where valence 
quarks are concentrated, and of a meson cloud, which in the first 
approximation consists of Ti -mesons only. A variant of such a model 
was considered earlier in paper/ 111. The consideration of diagrams 
of the simplest form, which describe scattering of the central part 
of one hadron on the meson cloud of another hadron allows one to 
show that their contribution into the eikonal phase at large impact 

parameters has the forr/81 
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The computer integration reveals that at distances of an order of 
the hadron size ~e11 ~o.6 GeV and decreases with growing energy. 

The total eikonal phase which includes also the contribution 
of scattering of the central parts of hadrons on each other is well 
approximated by the expression/8/ 

~Ytf,r;) =- h e/xp (-fltS)'hQ.ts) ~pz) (2) 

where h , b , N are the effective coupling constant, the ef­
fective radius of the central part of interaction, and the effec­
tive mass, respectively. 

The quasipotential corresponding to (2) is a smooth function 
of the relative distance, and hence, the leading term of the scat­
tering amplitude is correctly defined by formula (1). The scattering 
omplitude can be calculated explicitly/7/; it is an analytic func­
tion of t. . The energy dependence of the parameters in ( 2) has been 
chosen on the basis of the hypothesis of geometrical scaling/121 

flS) =flo /5l2C:)) i !1-b(S)::: bv·a2t5)j CRtS)=(I+r:Y.{~S-0)) :2. 
-<. • 

This corresponds to the energy dependence of f1 ob~ained in the 
model. 

In the framework of the proposed model, with inclusion of 
inelastic effects, a quantitative description is obtained for the 
data on pp -scattering in a wide region of momentum transfers: 
0.4611:/~1.4 aev2 at energiesv'$'~ 23.4 GeV (Xr_iz=541/449 = 1.21, 
for three varied parameters f1o , be, h ). The model qualitati­
vely reproduces the behaviour of the scattering cross sections at 
small momentum transfers and predicts a smooth decrease of the dif­
ferential-peak slope/7/, that has been fortified experimentally 
at FNAL. 

To get a quantitative description for small transfer momenta 
and the region of lower energies, we take into account the contri­
bution of more heavy particles into the meson cloud and the terms 

of order i/vs' in the scattering amplitude. Then, the eikonal phase 
of pp -scattering may be taken in the form 
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The second term in Xo represents the sum of contributions of 
inelastic effects and particles with mass ?- 0.7 GeV into tho meson 

cloud. As a result, /4J -"2fl· The JC'j is of the Gaussian form, 
as the effects of the hadron mesonic cloud can be shown to be small 
in correction terms of the eikonal phase. 

The coefficient A was defined from the total pp sea ttering 
cross sections. The coefficient B can be determined on tho basis 
of local dispersion relations/ 13/ from the total pp -scattering 
cross sections, and 
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~· Differential cross sections 
of pp -scattering at small ( fS' = 
52.8 GeV and 19,4 GeV) and large (f.f= 

52.8 GeV and 27,4 GeV) momentum 
transfers (data are taken from/5/), 
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(4) 

Thus, we have analysed the 
experimental data on differen­
tial cross sections by varying 

7 parameters in ::C lf,S). Inc­
luding into consideration all 
the known data on elastic PP­
scattering at energiesV$'~19,4 
GeV and momentum transfers 
O~lt.\<14.2 GeV~ we have obtai­
ned the quantitative descrip­
tion of experimental data 
(Z~iz=1305/1060=1.23). Tho 
corresponding curves in the 
r~gion of small and large mo­
mentum tranafere are drawn in 
Fig. 1 for several energies. 

Tho P P -scattering 
amplitude can be defined by 
using tho $~(,( crossing sym­
metry, without changing the 
obtained parameter values; 
and from (3) we find 
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The predictions obtained for PP -scattering cross section (Fig. 2) 
are in good agreement with the recent experimental data in the 
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~· Model predictions for the 
pp --scattering (model parameters 

are taken from the analysis of data 
on PP -scattering) for small 

(o/"ff=52.8 GeV and 9,78 GeV) and 
large ( 1/$' -= 9, 78 Ge V ) momen-­
tum transfers ( o are from/3,4/ 

X from/2/). 

regions of small and large mo­
mentum transfers at energy 

PL = 50 GeV/c/2/ and Fj_ =1850 
GeV/c/3/, reap. The strongly 

marked diffraction minimum in 

Pf -scattering at vS'= 50 GeV/c 
is due to the fact that in the 
region of the minimum the es­
sential contribution in the 

differential cross section comes 
from the ampli.tude real part 
which for pp -scattering is 
approximately half as large as 
that for pp -scattering, 

Note that the meson-cloud 
model applies also for the high 
energy meson-nucleon scattering. 
In this case minimal changes 
should be made, that does not 
influence essentially the eiko­
nal-phase shape, which, as in 
the case of pp -scattering, 
can be approximated by the exp­
ression (2), the effective mass 

being of the same order:(1f.ft0.6 
GeV. Within this model we pre-
dieted the diffraction minimum 
i.n :ll~p -scatteri.ng in the region 

3 - 4 GeV at energy PL::. 200 Gev
181, that was verified experimentally 

at l"NAL. Theoretical curves obtained by analysing the experimental 
data available on 3i-p -scattering at p,_= 200 Gev/13, 14/ and 0.07 ~ /-1::.1 

~ 2.35 GeVand preliminary data/1/on Jip-scattering in the region 
of large momenttan transfers are shown in F'ig. J, 
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According to the model 
the diffraction-peak slope 
for different processe~ of 
hadron-hadron scattering chan­
ges smoothly in the region of 
small i (F'ig. 4). 

So, the simplest spinless 
meson-cloud model provides the 
unique description of hadron­
-hadron scattering at high 
energies in a wide region of 
momentum transfers. The model 
results are as follows: i) 
smooth change of the diffrac­
tion-peak slope at small mo­
mentum transfers, ii) the only 

~· Model predictions for JTp -
scattering at large momentum trans­
fers ( {$'::: 19.4 Ge V) from the analysis 
of data o, X 114, 1'5~ o-data/ 1/ 

diffraction minimum in pp­
and PP-scattering at /-6/~1.4 
GeV

2 
and in 'Jl P -scattering at 

lt/::3.5 - 4.2 GeV2 ; iii) small 
slope of differential cross 
sections after the second dif­
fraction maximum defined by 
the effective radius of the 
central part of the interac­
tion, 6 1~) , which for pp -
scattering at energy VC=60 GeV 

equals about half hadron ra­
dius ( b"-0,48 fm), 
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~ ~· Change of the diffraction­
peak slope in the region of smallt 
for pp , pp, and 3i P -scattering 
at{$'::: 19.4 GeV( x are data from 

/15/): 

The authors express their deep gratitude to V.A.Matveev, V.A. 
Meshcheryakov and A.H.Tavkhelidze for useful remarks and fruitful 
discussions, 
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ronocKOKOB C.B.' Kynewoe c.n.' Cen~r~H O.B. EZ-82-109 
npegcKa3aH~fl MOgen~, y4~Tb!Ba~U\ei:\ Me30HHYIO wy6y aAPOHa Allfl 
ynpyr~X aAPOHHWX peaK4~~. 

B 6eccn~Hoeoi:i MOAen~, y4~T~ea~Qei:i 3~$eKT~ Me30HHO~ wy6w 
aAPOHa, nony4eHa eA~HaR tcapT~Ha on~caH~R ynpyroro pp- , pp- , 
rrp -paccef!H~R np~ BWCOK~X 3Hepr~RX B W~POKOi:i o6naCT~ nepeAa4 
~Mnynbca. 

Pa6oTa BblnOJlHeHi'l B na5opaTop~~ Teope'r~4e·CKOi1 cp~3~K~ OI-UH1. 

npenpMHT 06beAMHeHHOrO MHCTMTyTa RAePH~X MCCJleAOBaHMA. ay6Ha 1982 
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Predictions of Meson-Cl6ud Model for Elastic Hadron Scattering 

Within a spinless meson-cloud model, a unique description 
is obtained for elastic pp-, pp- , and 17p-scattering at 
high energies in a wide region of momentum transfers. 
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