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The approximation scheme for calculating Regge trajectories proposed in a previous paper [5] 

is employed for determining the positronium energy spectrum. 

IN connection with the realization of the Chew 
program [1], prime significance attaches to meth­
ods of calculation of Regge trajectories of real 
physical objects such as atoms, nuclei, and com­
pound particles. In view of the exceeding complex­
ity of the problem, the efforts of the theoreticians 
have been aimed at finding approximate methods 
for its solution [2-4J. The purpose of the present 
paper is to show how the pr~viously proposed ap­
proximation scheme for calculation of Regge tra­
jectories [5] can be applied to a description of the 
energy spectrum of orthopositronium. 

1. We write out a system of equations (see [5]) 

for the amplitude for the scattering of an electron 
by a positron in the triplet state: 1 > 

1A (sz) = 1A II (sz) - im• , f p• (' dz "\ dz -~~-
4:n3 v P2 + m• J l • 2 f k (ZZ1Z2) 

X In z- ZtZ2 + f~ lA II ( ) 1 A ( ) , r 3 sz2 • 3 sz1 , 
Z - ZtZ2- y k (ZZtZ2) 

1A (sz) = __!___ (' dz IAa (szt) (1) 
:rt J 1 Zt- Z ' 

where 

1A (sz) = ~ ~ Cw1, (11/..,4/..,3) C.u;, (11/..,2/..,1) 
"-t"-z AaA& 

1A II (sz) = ~ ~ C.;,•;, (11/..,4/..,3) C.;,•;, (11/..,2/..,1) 
A1A1 A3A, 

Ci! ( 11"-i"-j) - Clebsch -Gordan coefficient, p -
value of three-dimensional momentum of the elec­
tron (positron), z - cosine of the scattering angle 

1>we use here an approximation which does not take into 
account contributions to the scattering amplitude due to singu­
larities in the invariant u. 

in the c.m.s., m -mass of the electron (posi­
tron), "-i - helicity of the electron (positron). 

We change over in (1) to the pole approximation 

and obtain 

1A (sz) = _ e2 (2p2 + m2) (z + 1) _ ie• (2p• + m•) 
4p2m2 (z- 1) s:n• v p• (p• + m•) 

(2) 

where z2 = 1. 
With the aid of the procedure described previ­

ously [5], the system (2) admits as z - co of re­
duction to the following differential equation: 

zd1A(sz)/dz = c (s) +a (s) 1A (sz); 

a (s) = - 1 + ie2 (s -2m2) /4n V s (s -4m2), 

c (s) = - e2 (s -2m2) /2m2 (s -4m2). (3) 

We discard in (3) the term c ( s ) , since it makes 
no contribution to the asymptotic value governed by 
the moving singularity. Then the equation 

zd1A (sz)!dz =a (s) 1A (sz) 

will have a solution 

1 A (sz) = ~ (s) za(s). 

2. The qualitative features of the Regge trajec­
tory are shown in the figure (not to scale). We 
solve the equation 

Re a (s) = l 

where 

0 < s <4m2, l = 0, 1, 2, ... 

with respect to s (confining ourselves to the 
fourth-order approximation in the coupling con­
stant): 
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Re a.(S) 

J 

(4) 

We introduce the notation 

(5) 

Obviously, - E is the positronium binding energy. 
Substituting (4) in (5) we get 

where J.-1 = m/2 is the reduced mass, e 0 = e/fu 
the electron charge in the Gaussian system of 

(6) 

units, and n = l + 1 is the principal quantum num­
ber. 

Formula (6) is the Bohr formula for the spec­
trum of a hydrogenlike atom. 

The author is grateful to N. N. Bogolyubov for 
a discussion of the work. 
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