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In this note we obtain so11.e relatkona for the polarization 
pa.rameters of elastic scattering of hadrona at small ltl using 
the additivity principle of the quark a~~.plitudeall/ and the ex
cbal:lge degeneracy of the leadilag Bege polea/21. :rurtheraore 
we obtain similar results about tile real parts of the forward 
scattering aJD.plitudes. 

1. The polarization paraaeters of the elastic scattering. 

'le assUJD.e that the Pomeron exchange gives only tile contri
bution to the spin non-flip amplitude and furtller that tile spin 
dependent aJD.plitude is determined by the contribution of tile 
leading Regge poles. Tllen the exchange degeneracies of f -j.z 
and f -41 Regge trajectories iaply the behaviour of the pola-
rization parameter P

0 
in K-p-llp and Pii-P p as t.J.t 

if t ~ 0. These polarization paraaeters are auppreaed with 
respect to those in ~P and pp elastic scatterings, respect1-
Ye1y. 

In the region of small t we shall take into account 
the leading terms only, i.e.,we shall neglect the corrections 
~ t. Thus, the exchange degeneracy results in tile vanishing 
of antiquark-quark polarizations for saall t • Owing to this 
fact, the quark relations are very simple and we have the possi

bility to compare thea with experiaental data. Leaving in tile 
po.larizations only the terms leading at high energies, we have 

Pol('l'(i,s)oKt,Prs; = ~;rf(t,.r) 61~(s), 

Po'~'(t,s)r;-fl{sJ = 2f;~+F(t, ~sJo?fj s)-t 
~ + i?' fY(t:, ~)o" r(.~ sj, 

77
_ 

f;/l'(i,s )rSI!(s)+ ?/',P(I:J~ 0~y?s) = j { J:,'/'ft
1 
¥)G(!/) 

+ Pc ::r t:, ~f J e>ii!' r 1s) J, 
f;Y(i:,.t) o/f;>(.;) Pa:_7(£., ~~)c?T'I'(J" S) t-

+ ;> q ~ {i ~) "'1;h<k_ r 1 Z: ~ :;£'.._. o I J o I .J "./ , 

f's ~'(I, .s-) () 7( s J = .c .l}/7:?r6/ J s-)<7T..t,.o r; S), 
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where P
0
(t,s) and ~ats) denote the polarization parameter and 

the total cross section of the ap~ap scattering, respectively, 
and s , t are the usual invariant variables. Let us remark: 
that the values of s in (2) - (5) for baryon-baryon and 

meson-baryon interactions correspond to the equal momentum in 

quark-quark: scattering. 
Figure l shows the experimental data on p:'P at the momenta 

of 7r+ mesons 10 and 14 GeV/c. !rhis figure also e%bibits the 
polarization P0 obtained fro• (l) using the data on x+p -
polarization. Apparently, at t ~ 0 relation (l) is in agree
ment with the experimental data. 

Comparing '\2) with experimental data one can find the strong 
violation of (2) at energies of 10 - 14 GeV/c. On the other hand, 
we observe the remarkable improvement of this relation at in--
creasing energy. This is seen from figure 2 where the ratio of 
the polarization data on pp-scattering, averaged over the inter
val 0"'- It I~ 0,2 (GeV)2 , to the polarisation calculated froa 
(5) b;y means of the data on 7Tp-scattering is presented. 

It is well !mown, that the polarizations pfPand Po"l> 
are approximatel;y equal in absolute values and have the opposite 

signs in the high-energ;y region. Thus, according to (3) we u:
pect the same for P[f' and P{"'. However, the experimantal da
ta are in contradiction with (3) in the region of 2- 6 GeV/c/31. 
Therefore, the new data on the polarization in np-scattering are 
necessary. It is seen from figure 3/3/ that the spin-flip ampli
tude with isospin It = 0 in the t-cbannel which violates the 
mirror symmetry of P {f> and P 0~,P , is decreasing with energy 
so fast that we expect at Plab_.-8 GeV/c the change ot the sign 
of P

0
• Further, at energies of about several tens GeV/c the 

contribution of the It = 0 - amplitude can be very saall with 
respect to the isovector part and one can infer the validity of 
(3). 

Let us focus our attention on eqs. (4) and (5). The assump
tion of the exchange degenerac;y in quark: amplitudes leads to 
some contradictions. For instance, the amplitude of K-p-scatte
ring IIIUSt be pure imaginary, while the amplitude of A-quarlt-p 
scattering has large real part which can not be compensated. 
The solution of this dile111111a is the following : ~-quark: is de
coupled from the leading Reggeons. Our conclusion is, obviously, 
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in agreement with the Zweig rule. So that the A -quark: is mt 
polarizable and one easily finda eqs.(4) and (5). 

Furthermore, we can derive some interesting relations about 
the spin-rotation parameter R • If we restrict ourselves to 
relations which can not be obtained from exchange degeneracy 
onl;y, we have 

6'K/'(S} = RiTI'(tJ) r costJ; 
1 

6"7i-;' (S) RK:f (t,.S} +cos~ (6) 

Rlfl'(t,s),..- cosd;>+ 6"kj'>(s) £K7(t,s), 
olT-;'rsJ o <?> 

Rl<?(t,s)=- -cos~+ 0 /T?'(S) E7Tt:'(t;S), 
6K"",P(S) 0 (8) 

where ~ is a laburator;y scatterinc angle of the recoil proton. 
At presant these relations can not be compared with experimental 
data because the latter are mt accessible in the small I tJregion. 

2. The real part of the forward scattering amplitude. 

Similarly, we can also obtain some consequences for the 
real parts of the spin non-flip amplitudes. Starting from the 
exchange degeneracy of f , A2 , 4J , f - trajectories we find 
the following relations for the forward scattering of Tr ,K -

mesons and nucleons 

.a ..tiDr.r; o!tJ'(.r) = !Dr7'r;s) o;-;ar.sJ, 
F I (9) 

fl'l'r-rJo'l'r.r) t-fY'rsJo"~'trJ= ; [f~.!?f-J ci")Jf/j)t

+ rolf~r~s-Jf>llJfdfJ; 

ptl'(t} C)I'I'(J')"' .< fil7'(~.r)6 1~(~.r) + 

f- fli?(~.J')6;;/(~-l)· 
CV(S');; Re F(J', t=o) , 
J /111- F (.r, t =tJ) 

(10) 

(ll) 

whicb. can be immediately compared with the experimental data. 
J'urther, we find the relations 
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fAffs) 6Af>(s) ~ (Di/j'>( -2f) opf'(Zj-) + 

+ fii!'f¥) <:)T/(-¥-j • 

f:E_ 'l (.r J (!)r:t;f.J)-= 2f;rz-~' (2f) 6" r:t/'(¥) 

(12) 

(13) 

for testing of' which the corresponding hyperon data are necessa-

cy. + 
The equali tLof the real parts of 7T p and rp -scattering 

amplitudes was noted in/4/.It was a consequence of exchange 
degeneracy and the exact SU(3) symmetr,y of' the verteces, where 
Reggeons are coupled to particles. Relations (10) and (ll) can 
also be obtained from the results of' the paper by Kokkedee and 
Van Hove/51, by applying exchange degeneracy. 

Figures 4 and 5 show the comparison of' the data on p'f{s) 
and fo/' (s) with the values of ones calculated f'roa (lO) and 
(ll) by means of' the data. The good agreeaent is observed. 

Since we have neglected the contribution of the vacuum cuts, 
we conclude that (9) - (13) can be violated in the r.gion of 
large s , where fD(s) changes the sign. The suppression of' the 
verteces where the Reggeons ere emitted by the ~-quark implies 
that f p-scattering amplitude must be pure imaginar,y and slight
ly dependent on energy. 

The following relation for the total cross sections can also 
be derived ;:- _ 

6'1?r.r)-61'trs; = 6711-f(.z:/)- 6 1 -;p(j-s) + 

-r J[6K/(~~) - 6Kf0( j s)] (14) 

The comparison of' the left- and right-hand sides is presented in 
figure 6. 
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r1g.6 - The difference of 61'7 and 6~1" 
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0 - the values calculated according to (14) using 
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