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1. Introductio~ 

In paper 1 the power behaviour of the proton-proton 

elastio scattering amplitude in the energy interval from 

S == 8 (GeV2) to ISR energies and for fou~omem: um transfer 

squared in the interval ,2 ~- t ~ 8. (GeV2), was tested by 

numerical analysis. The amplitude was obtained in Born 

approximation like a relativistic Fourier image of phenomeno-
2 logically chosen in the relativistic relative coordinate space 

3 
quasipotential with a simple pole structure 

.A (_.s. ) V(!", s) -
12. "t_.s) -r r 2. 

To explain the detailed structure of the differential 

oross section a quasipotential in the form 1 

\ I A1lSJ ~ l. (? ) 
v(G~)::..- t- -.l. l- (1) 12Jl; +- r 2- 12:t. c~)- 1 

was proposed. The unknown functions /),.~} and J2(i ) 
are correspondingly coupling •constants• and interaction 

radii. Assuming that the spin effects are small, the amplitude 

in the Born approximation was obtained in the following form 

I (?,i).:: + AL(_.s)u-! f..n Fz_(j;) l ) ~) -r: 1 [ A .o) \ ( £ ~ > ~ 
~(_t) Ti~l~-~) ' 

where 

ll (t) 0 V-t(1-+h)
1
1 ~(t) = 1 - i!z t- {t(t-i7J 
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The large angle pp elastic scattering at various laboratory momenta. 
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It is interesting to mention the extreme simplicity 

of formula (2) in terms of transferred rapidity 

Xt = ~'l-1 ( ~- ij:;_ + V-i(1-i/'l) ); 

Tc s I Xt) == _L r~~~)expf e/~)J.t) -t-A,t0)~(Ris)J't ~ . 
.sh..Xt 

The aim of this paper is to apply formula (2) to describe 

the available experimental data 4 ' 5 ' 6 

2. !m!eri~....!.!!!l.Y.w 

Because table form of the experimental data is not 
4 6 available, we used Fig.ll from ~er and Fig.4 from paper 

to extract the values of 'J:f(.stf) - Fig.l. 

The data thus obtained were used to solve the overdetermi-

ned nonlinear system of equations 

where 

d('(.s, i) 
vU 

do(!
1
t) 

vU 

J_'V apt 
dt' (s,t) =. 0 

' 
1 

lb>t scs-.Y) I Tc•,t) r-
and l{,,t.) is the amplitude (2). 
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The numerical analysis,based on the least squares 

method was carried out by the regularized iterational processes 

of Gauss-Newton type 6 realized in the program COMPIL 7 

(JINR s•andart program library). 

The simultaneous exploitation of the above mentioned 

numerical analysis and some physical considerations and 

conditions lead to the following parametrizations of the 

functions A;~) and f2. 
0

' 0 ) 

\·c_s)~ (Ac: + c-~~-Lf/8L') 'J2ts) J 

]2. i (s ) """ ~1 Q.z. (_s) ::. Q (.s ) s 
~ ~ s )r:X_ Q o + __ o_ + 'Q fM ~ 
soLo ~l.. . 

(3) 

Qc__:s) 

The solutions for the parameters are given in Table I. 

Table I 

A1 -64.4874 Ro 1.1072 

B1 3.6622 R 7.0999 

A2 .5327 o/.._0 .5669 

B2 .0046 R .6911 

-
ss .4171 )-<- .1377 

oL .8061 

6 

The value of 
Ill LO'. )2. 

:X2. :=. L ( ~(:, t-)- dt- ~ct) 
i ~ 1. 

(where N is the number of the points) for the solutions 

in Table I is given in Table 2. 

!!ble~ 

s 2 All 8 
(GeV ) curves • 12. 16.1 26.1 )8.4 5o. JOOO 

N 210 12 15 JO Jl 29 27 66 

:x2 97.8 lJ.J 11.5 )1.6 17.1 5.8 4.1 14.4 

In Fig.2 it is given a comparison of the "experimental" 

points and theoretical curves obtained with the values of the 

parameters from Table 1. 

As it can be seen from Fig.2 the amplitude (2) provides 

a good enough description of the experimental picture. There 

is a better agreement with the increasing incident energy 

( see Table 2) because of the relativistic analog of the Born 

approximation validity condition 1 

~ma.xj5 ~< L 
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In conclusion of this part of the paper we should stress 

that only a reliable and complete ( in S and t) information 

about ~ ~ ,-t) should allow us to investigate the 

uniqueness of the solution and, also, to obtain the statistic 

errors of the parameters. 

J. Some consequences and interpretation of the results 

We would like to mention that at i4< J_ formula (2) 

becomes likewise the model-independent Barger-Phillips 

formula 9 

T {A e_xp(l Bt) + {C cxp (1 Dt+(·¢) . 

Our description of the proton-proton elastic 

scattering differential cross section is given in Fig.J • 

The first minimum of the differential cross section 

decreases continuously with increasing of the incident energy. 

The position of the first dip and the value of the second 

maximum agrees with the / S R. experiments 10 • The so 

obtained solution gives a usual quantum mechanical difraction 

picture with increasing of the four momentum transfer. 
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An experimental test of the geometrical scaling of the 

proton-proton elastic scattering is given in Fig.4 
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In Fig.5 the geometrical scaling property of our model 

is tested by assuming that the total cross section is 

proportional to the interaction radius squared. 
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It can be seen from Fig.4 that the geometrical scaling 

appears at incident energy S=l50 (Gev) 2 • 

The energy dependence of the interaction radius in the 

interval 4~S£4000 (GeV) 2 is shown in Fig.5. 
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Obviously, the interaction radius squared is in quali-

tative agreement with the present total cross section data. 

The quantum mechanical language of our model allows us 

to treat the quasipotential of type (l) as an effective 

interaction potential of the nuclear matter. The picture of 

differential cross section of proton-nucleus elastic scattering 

gives a reason for such a oonclusion, if supposing, as usual, 
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the connection between number of the diffraction peaks 

and the number of the closed shells. 

4. Conclusion 

In conclusion we should list the main results: 

1. The relativistic Fourier analysis and the 

simple phenomenological quasipctential 

cons is tent with the experiment. 

give amplitude 

2. The position of the first minimum ( in t) and the 

behaviour of the second maximum agree with the experimental 

data. 

J. The geometrical scaling sets in at incident 

energy ~~ 150 (Gev2). 

4. It appears that the total cross section is proportional 

to the interaction radius squared. 

5. Our mod e1 predicts a difraotion picture o! the proton

-proton elastic scattering likewise the experimentally obser

ved picture of the elastic proton-nucleus scattering. 

The quasipotential (1) is a phenomenological one, so 

1n the future we should aim at invest1gating the type of 

the interaction •constants" and the radius from the view 

point of the unitarity and crossing symmetry conditions. 
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Another possible application of the relativistic 

Fourier analysis ( the plane wave for arbitrary spin effectlVe 

particles) should be done to describe the polarization pheno

mena in the proton-proton scattering,. 
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