
Discrete Function Theory and its relations with
Wigner Quantum Systems

by

Nelson Faustino
University of Aveiro

nfaust@ua.pt

During the last decades, classes of Wigner Quantum Systems (WQS)
played an important role in the study of the physical model of the quan-
tum harmonic oscillator encoded as a chain of n independent Hamiltonian
operators of the form − 1
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2 with mass m and frequency ω.

According to the approach proposed by Wigner in [4], classes of WQS are
canonically equivalent to the Lie superalgebra osp(1|2n). This in turn makes
fully rigorous the description of Clifford analysis as a realization of the Lie
superalgebra osp(1|2) (c.f. [1]).

There is also another approach proposed by G-C. Rota and its collabora-
tors, where the description of umbral calculus were obtained in terms of boson
calculus associated to the second quantization approach [2]. Indeed, the al-
gebra of multivariate polynomials is isomorphic to the free algebra generated
by position and momentum operators, a†

j and aj, respectively, satisfying the
Heisenberg-Weyl relations
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In this talk we will present a discrete function theoretical approach by
combining the Clifford algebra setting with the umbral calculus approach.

This gives rise to a description of discrete Clifford analysis in terms of
osp(1|2) as well as a combinatorial way to derive the theory of discrete spher-
ical monogenics by means of the umbral version of the Fischer decomposition
[3].

Furthermore, the Bargmann-Fock space representation for the Fischer in-
ner product together with the eigenstates for the discrete harmonic oscillator
results in the discrete version of MacDonald formula.
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