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A promising way to account for the Coulomb interaction in integral equations 
of the quantum few-body problem is the transition from the free Green function 
to the Coulomb one. To this end one should fold kernels of the integral 
equations with the Coulomb wave functions [I, 2]. This is a rather intricate and 
time consuming computing problem.

In the present work a new approach to folding a function with the Coulomb 
wave is proposed. The method is based on expanding the partial-wave Coulomb 
scattering function in the configuration space in a series of spherical Bessel 
functions. This allows one to significantly simplify the calculations. To test the 
method, a simple trial function is chosen for which the folding with the 
Coulomb scattering wave function can be calculated analytically. Such a choice 
allows us to estimate the accuracy of the expansion used. Specifically, we 
choose a partial-wave component of the simple pole propagator proportional to 
the Legendre function of the second kind Qj, with l being the orbital angular 
momentum. In the following table the relative difference between the exact 
value of the folding and the value obtained by replacing the Coulomb partial 
wave function by a finite number of terms of the series is presented for different 
values of l and the Coulomb parameter p ._________________________________

l h Number of terms
I 2 3 4 5 6 7 8 9 10

0 0.231 5-10~2 2-10ro2-10-4I-IO-5FTF7FTr72-10^ FTr5FTrrrF7TFit
I 0.231 5-10~2 2-10ro3-10-42-10-5T7TF5FTr52-10^ FTr5FTrroF7TFrr
2 0.231 5-10~2 2-10ro4-Ю-4FTF53 10"6FTr7FTr5F Ir54- IO 10F7TFrr
0 2.31 5-10_1 I l O 12-10422-10roTlO^41-10“4T7IT 5 C

F O i O I 7IT 7"TTFr
The values 0.231 and 2.31 chosen for p correspond to the proton-deuteron 

scattering at the center-of-mass energy of 300 keV and 3 keV, respectively. One 
can see that for p = 0.231 the two first terms of the series result in the accuracy 
within 0.002. For p = 2.31 the convergence is slower, however, even for this 
rather large value of the Coulomb parameter it is sufficient to take into account 
the first four terms in order to obtain the accuracy within 0.002. The obtained 
results allow us to conclude that the proposed method is promising in solving 
the integral equations for quantum systems of few charged particles.
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