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We calculate the contribution that a pole diagram due to vector particle exchange makes to 
elastic scattering of 1T mesons and protons on protons and also on 1T mesons at high ener­
gies. Good agreement with experiment is obtained. 

MANY recent papers are devoted to the applica- plus the cross section of the inelastic interaction) 
tion of the one-meson approximation to inelastic obtained from the optical theorem, are independent 
1IP and pp collisions at high energies. This ap- of the energy at high energies and are equal to 
proximation yields a very low value for the elastic­
collision cross section at high energies. In the 
present note we calculate the contribution that the 
pole diagram due to the exchange of one vector 
particle B makes to the elastic scattering of pions 
and protons on protons, and also pions on pions at 
high energies (greater than 1 Be V). 

Let us introduce the interactions between the 
vector field and the nucleon or pion fields in the 
form 

(1) 

Then the differential cross section for proton­
proton, pion-proton, or pion-pion elastic scatter­
ing at high energies can be written down in the 
following manner: 

( a2 )2 2 ( 1 + rl" 1 
Gpp (8) = 4Jt m212 (I+ 2) (1 -cos 8 -t- 0)2 ' 

) a2 c2 1 -+- 2r ' -2 
Gr.p (8 = 4:n: 4:n: m2 y2 (I - cos 6 + 0 ) , 

G," (O)=(~:y m!r (1-cosO + c'\")- 2, (2) 

where 

2 ' ~-~~ (1 + 2y) 
0 

( a2 )2 4:n: 
ael (pp) = 4:n: -2 ' 

f-12 

a2 c2 4:n: 
aet (:n:p) = 4:n: 4:rt ~-~~ , 

2a2 

a, (pp) = -2- ' 

f-12 

a, (JtJt) = 2c2/ft~· (3) 

The cross sections themselves are very sensi­
tive to the choice of the constants a, c, and J.l-2• 

However, the total cross sections are connected 
by relations that are independent of a, c, and J.l-2• 

These relations are readily obtained from formulas 
(3) and have the form 

aet (Jtp) = J/ aet (:rtJt) aet (pp), at (Jtp) = J/ at (JtJt) at (pp), 

Gt (Jtp)lat (pp) = V aet (Jtp)laet (pp). (4) 

Within the limits of the existing experimental 
data[!], the last relation in (4) is well satisfied. 
From the first two, knowing the total cross sec­
tions of the pp and 1IP interactions, we can esti­
mate the cross section of the 7T7T interaction. 
Taking 

a.z (pp) = 10 rob, aet (Jtp) = 7 mb, a, (pp) = 40mb, 
at (:rtp) = 28 mb, 

Ekin 
r=~m-, 0 = __!!._ 

m"r' 0 = 2m2y2 
o" = f-12 -~ 

~tmr ' we obtain for the total 7T7T-interaction cross sec-

m, J.l., and J.l-2 are the rest masses of the proton, 
pion, and the vector particle B, respectively, Ekin 
is the kinetic energy of the incoming particle in the 
laboratory system, and e is the scattering angle in 
the c.m.s. 

The total elastic-scattering cross sections, ob­
tained from (2) by integration, and the total cross 
sections (cross section of the elastic interaction 

tions 

Get (JtJt) = 5 rob, at (JtJt) = 20 mb. 

We calculated the pp and 1IP elastic scatter­
ing differential cross sections from (2) and the 
total pp, 7!p, and 7T7T interaction cross sections 
from (3) for the following parameters: 

a2j4Jt = 0.775, c2j4Jt = 0,388, 
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The following values were obtained for the total 
cross sections: 

Ci,z (pp) = 15 mb, 

Cit (pp) = 40 mb, 

Ciez (np) = 7.5 mb, 

Cit (np) = 28 mb, 

a,1 (nn) = 4 mb, 

at(nn) = 20 mb, 

The figure shows the theoretical and experimen­
tal data for the differential cross sections of elas-

tic pp scattering at 3 and 8.5 BeV and elastic 7!'-p 
scattering at 5 and 6.65 BeV. The experimental 
data on pp scattering at 2.9 and 8.5 BeV were 
taken from the papers of Azimov, Do In Seb et al [2] 

and Do In Seb, Kirillova et al [a], while the re­
mainder were taken from the review of Bar ashen­
kov [4]. As can be seen from the figure, the agree­
ment between theory and experiment is fully satis­
factory. 
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