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We present a sampling of retarded Schrödinger electron Green’s functions in a number of “non-free particle” situations, along with a discussion of several methods for their determination: (1) the Green’s functions of 3D and 2D electrons in a magnetic field are derived using a gauge transformation that depends on both the source (
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 from a traslationally invariant part that satisfies a simpler Green’s function equation, made simpler still by invoking the conservation of angular momentum; (2) we exhibit Schwinger’s operator equation-of-motion method1 in the determination of the Green’s function for a Schrödinger electron in a 2D saddle potential in an arbitrary time-dependent electric field; (3) a determination of the Green’s function for an electron in a 1D superlattice miniband is carried out in the presence of an axial magnetic field (uniform and constant) and a parallel electric field (uniform with an arbitrary time dependence), both fields having arbitrary strength. All of these Green’s functions are exhibited in direct time representation in terms of highly tractable elementary functions, which are generators of transcendental eigenfunctions (for example, Landau states and miniband Wannier-Stark-ladder Bloch states or Houston functions with accelerated Bloch states). The results are representative of some more complex cases we have treated in the literature2.


Furthermore, we discuss here a Green’s function matching procedure due to Inglesfield, Garcia-Moliner, Flores, Rubio3 and others, which has been useful in the theory of surface states. This method permits the determination of the Green’s function for a system divided by an interface in terms of the Green’s functions of the individual parts of the system considered as if each were infinitely extended in the absence of the other part. Although this discussion addresses the Schrödinger electron Green’s function, we also apply it to nonlocal electrostatics and the determination of the surface plasmon dispersion relation.

1 J. Schwinger, “On Gauge Invariance and Vacuum Polarization”, Phys. Rev. 82, p. 664 (1951)

2 See, for example, N.J.M. Horing, V. Fessatidis and K. Sabeeh, Philosophical Magazine B79#1, 77-89 (1999)

3 J.E. Inglesfield, J. Phys. C 4, L14 (1971) and F. Garcia-Moliner and Flores, “Introduction to Theory of Solid Surfaces”, Cambridge Univ. Press (1979)
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