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Recently there appeared a series of (da/dQ)0 

experimental data in p-p scattering at high 
energies from which it follows that at the 
energy 10 GeV a considerable exceeding of 
cross section above optical limit is obser­
ved [1—3, 12], At 10 GeV A ~ 0 , 1 

where A is spin averaged amplitude, 1mA (0) = 

= ^ | A 2 — m 2 a f , X is the total energy of 

proton in laboratory system; B, D, E are de­
termined by the presence of spin-spin and 
tenzor terms in p-p interaction (it is implied 
that we write the p-p amplitude in the form 
of [4, 5] 

where n, p , q are the orts of the vectors k% X kf\ 
ki T kf\ respectively; kiy kf are the initial 
and final momenta of the incident proton 
in c. m. s. 

It is interesting to know whether the obser­
ved values A are compatible with the values 
A d r = [Re A (0) /Im A (0)] 2 predicted on the basis 
of dispersion relations (d. r.) for p, p-p forward 
scattering. The exceeding of the value A above 
the &dr would show the presence of spin terms 
at such high energies. 

The papers [6, 7] where attempts were made 
to calculate Re A** (OJ/Im^w* (0) at high 
energies basing on d.r. with one subtraction 
cannot answer the question since the value 
RtAw (0) determined with the aid of such 

d. r. essentially depends on the choice of appro­

ach of and o p to their limiting values. 

If, for instance, at X > 20 GeV of approa­

ches limiting value by the low 

then d. r. with one subtraction determine 
the real part [8, 9] 

Thus, the presence of small difference qf> — of p 

in sufficiently large interval of energies can 
give the infinitely large contribution into the 
real part. 

We have used the d. r. with two subtractions 
in a form presented in the paper [5] 

where P = 0,08; m and \i are the proton and 

meson masses, K — ~2^[~m; ^ = = ~ ^ ~ m " 

In d. r. oi the type [4] the calculation of 
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KeApp(X) proves to be insensible to the as­
sumption about the slope of afp and of* at 
X > 28 GeV, since the subtraction constants 
Re^4 p p (X0, i) include the necessary information 
about the asymptotic behaviour of-p-p. 

In order to estimate the integral over the 
non-observable region F(XjXo,Xi) the three 
experimentally known values Re App (X0j i, 2 ) 
are chosen and the value F (X0, Xu X2) i s deter­
mined. Then the value of F(k0, X^ X2) is ex­
trapolated to Xz — X with the aid of the for­
mulae 

The condition (7) is, apparently, less strong 
than the assumption about the sign definiteness 
of the function Im A™ (X) (X < m) which can 
be proved from the unitarity conditions only 
for spinless particles *. 

When calculating the integral over oPV in 
the interval m < X < m + 10 MeV the values 
Im Ann = [2k ( c o t 2 ô 0 + l ) ] " 1 are taken, where 
cot ô 0 = r 0 ; as

nn = as

np = 23.6-
•10" 1 3 cm; r 0 = 3 .7- ]0" 1 3 cm. Due to the absence 
of the data on o f at X < m + 50 MeV the 
interval X < m + 50 MeV was included into 
the integral over the non-observable region. 

In order to decrease the contribution F {X, X qX^ 
entering the result with considerable error the 
maximal values X0iU2 are chosen. We have 
chosen À0, i in the region of 1080—1380 MeV 
for which Re is given in the paper [11]. 
As a calibration point X = 24.5 GeV has been 
chosen for which it is found in the paper [13] 
that A < 4 - 1 0 - 2 . According to this result 
we assumed that 

- 0.2 < Re A™ (24.5)/Im A™ (24.5) < 0. 

The negative sign of Re A™ (24.5) follows 
from the inequality Re A™ (6.10 GeV) < 0[1] 

* In spin particle annihilation the change of the 
spectral function sign in the region À, < m is not 
excluded [10]. 

and the formulae (2), (3). (The change of the 
sign of Re A in the region of 20 GeV would 
mean the change of the sign of difference 

GPP _ OVP i n a p p r o x i m a t e l y the same region.) 
In Figure the calculated values of A d, T together 
with the experimental data on A for the values 
A (24.5) = 0 and 4 - 1 0 " 2 are given. The shaded 

Shaded area —the error band Ad,r,-[Re App/lm Apv]2 

at A (24.5) = 4 - 1 0 ~ 2 , dotted l ine—the upper limit 
of àd.T.(X) at Ad,r. (24.5) = 0. When calculating 
A e x p = P * ) 2 (dor/dQ 0/((xf p) 2 {X*-m?)] — \ the mean 

values afp are taken. 

area gives the band of the errors which are 
connected with the uncertairty in the extrapo­
lation or F(X0,Xi,X2). The errors connected 

with the uncertainties ReApp(XQii) and G ? ' P ~ P 

are or the same or smaller order. The 
result is almost independent of the choice 
of the asympototics (when including the con­
stant difference ofv (oo) — of p (oo) ~ 1 -~ 
-r- 2mb we have the change of Re Aw (X) 
within 2 - 3 % ) . 

Thus, the values A (24.5) < 4-10" 4 are 
quite compatible with the data [1, 2] without 
an account of spin interactions though for 
definite answer more precise measurements at 
24.5 and 10 GeV are necessary. 

In the paper by Sôding [7] on the basis of 
d. r. with one subtraction and with the asymp-

totics af p = a ( o o ) + C-X~°>72 the values of 
R e / l p ï ) , close to our results, are obtained. 
Since the result by Sôding must be very sen­
sible to the asymptotic behaviour a p p — a p p , 
the coincidence of our and Soding's results 
can be considered as an indication that in the 
case of p, p-p the approach to the Pomeran-
chuk's limit proceeds «fast». 

We are thankful to V. B. Berestetsky, 
B. L. Ioffe, K. A. Ter-Martirosyan, I. Ya. Po-
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meranchuk for discussion of Im Aw (X) pro­
perties and also to I. A. Rumyantsev for cal­
culations on the computer. 
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