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Abstract. There are point interactions in one dimension that can be interpreted as self-adjoint
extensions (SAEs) of the kinetic energy [KE] operator. Here, we report the results obtained in two
recent papers cited in [1]. In the first, we consider point interactions in one dimension in the form
of the Fermi pseudo-potential, in one and two-channel cases. In the second, we consider a new type
of point interactions that are self-adjoint and effectively energy-dependent.

There are point interactions in one dimension that can be interpreted as self-adjoint ex-
tensions (SAEs) of the kinetic energy [KE] operator [1]. Following [2] we examined
point interactions in one dimension in the form of the Fermi pseudo-potential, consid-
ering one and two-channel cases. In the one-channel case, the Fermi pseudo-potential
contains three real parameters. The SAEs also contain, apart from a trivial parameter
θ , three real parameters. We have found explicit relations between the three parameters
of the pseudo-potential and those of the SAEs [3]. In the two-channel case the pseudo-
potential provides us with more general SAEs than obtained earlier [4]. The two-channel
pseudo-potential can have ten parameters, which means that the pseudo-potential can
represent a ten-parameter family of SAEs. If the pseudo-potential is the only interaction
that is contained in the Hamiltonian of the system, time-reversal invariance holds. If we
impose space symmetry the number of the parameters is reduced from ten to seven. The
corresponding number of the parameters that was obtained in [4] is five. When time-
reversal invariance holds, the S-matrix of a two-channel system in one dimension can
be expressed in terms of a 4� 4 K-matrix that is real and symmetric. The S-matrix has
ten real parameters. This is so irrespective of the form of the interaction as long as it
conforms to time-reversal invariance. It is interesting that the number of the parameters
of the S-matrix and that of the SAEs coincide.

As advocated in [2] the two-channel pseudo-potential can be a very powerful tool
with which one can construct models of quantum memory, an essential component of
quantum computing.
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We are also considering a new type of point interactions in one dimension, charac-
terized by boundary conditions at the origin that involve the second and/or higher order
derivatives of the wave function. The interactions are self-adjoint and effectively energy-
dependent [5]. A point interaction with constant boundary conditions can suport one or
two bound states [3,6]. However, if we allow the interactions to be energy dependent,
we can have infinite varieties of point interactions in one dimension. In this way, we can
construct interactions that can support any number of bound states.
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