Asymptotical structure of the three-body Coulomb Green function for the case of two charged particles

Sergey Levin^∗, Nils Elander

Department of Physics, Stockholm University, Box 6730, S-11385 Stockholm, Sweden

The asymptotical structure of the three-body Coulomb Green function was studied by S.P.Merkuriev [1] using the eikonal method which was also very effective for studying three-body wavefunction asymptotics [2-5].

In the present work the asymptotical structure of the three-body Coulomb Green function R(X, X^′, E) for the case of two charged particles was explicitly derived by the stationary phase method [6] using the explicit representation for the two-body Coulomb Green function asymptotics at large parabolic coordinates [7-8]. The stationary phase points are the roots of the third power polinomial with the coefficients which depend on the three-body system configuration.

The conditions are k_α(|x_α| + |x^′_α| − |x_α − x^′_α|) ≫ 1, |y_α − y^′_α| ≫ 1. Here the x_β and y_β are the Jacobi coordinates, the momentum transfer k_α and coordinates x_α characterize the charged pair α, X = (x_β , y_β)^T , X^′ = (x^′_β , y^′_β)^T , β = 1, 2, 3.

The present formalism allow to obtain the coefficient of proportionality in the expression for R(X, X^′, E) which was not obtained before and to study the R(X, X^′, E) asymptotics for arbitrary configurations which are allowed by the conditions of applicability. For the special case k_α(|x_α|+|x^′_α|−|x_α−x^′_α|) ≪ 1, k_α(|x_α|+|x^′_α|+|x_α−x^′_α|) ≫ 1, |y_α−y^′_α| ≫ 1 we can write the similar representation, where the stationary phase points are the roots of the more complicated equation.

References:

[1] S.P.Merkuriev, L.D.Faddeev Quantum scattering theory for the few-body systems, Moscow, Nauka, 1985 (in Russian); Kluwer, Dordrecht, 1993 (in english).

[2] S.P.Merkuriev, Yad.Fiz. (in Russian), v.24, 2, p.289 (1976) [Sov. J.Nucl.Phys. v.24, p.150 (1976)]

[3] S.P.Merkuriev, Teor.Mat.Fiz. (in Russian), v.32, 2, p.187 (1977)

[4] E.O.Alt, A.M.Mukhamedzhanov, Phys.Rev.A, v.47, 3, p.2004 (1993)

[5] A.M.Mukhamedzhanov, M.Lieber, Phys.Rev.A, v.54, 4, p.3078 (1996)

[6] Yu.V.Sidorov, M.V.Fedorjuk, M.I.Shabunin, Lectures on the complex variable functions theory, Nauka, 1989

[7] S.B.Levin, S.L.Yakovlev, N.Elander (submitted to J.Math.Phys.)

[8] S.B.Levin, S.L.Yakovlev, N.Elander (in preparation for J.Math.Phys.)

∗On leave of absence from Department of Mathematical and Computational Physics, Institute for Physics, St. Petersburg University, St. Petersburg, Russia.