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On Resonant Tunneling Across αδ(x) + βδ′(x) Pseudopotentials

Turning back to the well-known problem how to interpret the Schrödinger operator
with the pseudopotential αδ(x) + βδ′(x) we show that the problem encloses hidden pa-
rameters. The scattering properties of regularizing finite-range potentials αε−1Φ(ε−1x) +
βε−2Ψ(ε−1x) are studied in the zero-range limit. We introduce the concepts of resonance
set ΣΨ, coupling function θΨ: ΣΨ → R and interaction function ζΦ

Ψ: ΣΨ → R as the spec-
tral characteristics of the shape Ψ of the short-range potential that approximates the first
derivative of the Dirac function. The selfadjoint operators used in our solvable models
strongly depend on these characteristics. All point interactions that correspond to such
operators are shown to be divided into two types: non-transparent interactions for β 6∈ ΣΨ

and partially transparent interactions for β ∈ ΣΨ.
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