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Wigner algebra

Wigner algebra is linked to the Calogero model.
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S. Watanabe, 
J. Math. Phys. 30 (2), 376 (1989). 

Yang-Hamiltonian is self-adjoint.
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The problem of Yang differential

A is a constant.
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C. F. Dunkl
Trans. Am. Math. Soc. 311 (1),  167 (1989).

Superposition of Differential and Difference Operators
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Some properties:

• Linear

• Dunkl Leibniz rule

If f(x) or g(x) is even, then we obtain the ordinary Leibniz rule

• Dunkl chain rule

If u(x) is even, then we obtain the ordinary chain rule
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Action on monomial



Dunkl-Wigner algebra
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Dunkl derivative is anti-Hermitian

Dunkl-momentum operator is Hermitian

Dunkl-innerproduct



Dunkl Laplacian
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• In one dimension

• In two dimensions ( Two Wigner parameters and reflection operators)

• Reflection operators with respect to x_i=0 plane
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• In three dimensions ( Three Wigner parameters and reflection operators)
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• Dunkl angular momentum operator
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• In polar coordinates (Two Wigner parameters and reflection operators)

• In spherical coordinates (Three Wigner parameters and reflection operators)
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Reflection operators with respect to the plane x_i=0 
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Various Papers:
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My works:
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Dunkl-Klein-Gordon oscillator
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One dimensional stationary Klein-Gordon oscillator

Dunkl-Klein-Gordon oscillator

where
with

Introduce
Ansatz
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Confluent hypergeometric equation

Stationary wave function
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Dunkl-Dirac oscillator

Dunkl-Dirac Hamilton operator

Considering the following spinor and Dirac matrices
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Establish a connection between Dunkl-Dirac oscillator and quantum optics, we introduce Dunkl-creation and
annihilation operators

satify

Dunkl – Dirac Hamiltonian

with
corresponds to Dunkl-Anti-Jaynes-Cummings model.

It reduces to AJC model, if one takes Wigner parameter as zero. 



Thermodynamics of relativistic Dunkl-oscillators

• The system is in thermal equilibrium with a termal bath at the
temperature, T.
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After testing the convergency of the series
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We use Euler-MacLaurin formula

Partition function
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arXiv:2112.09948v1 [quant-ph]
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Dunkl-Klein-Gordon oscillator in 3-dimensions
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where
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We observe that the energy spectra depends on parity and Wigner parameters in addition to the usual
quantum numbers.  
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Stationary Dunkl-Klein-Gordon equation with Coulomb potential
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arXiv:2208.11729v1 [cond-matt.mes-hall]
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arXiv:2208.12461v1 [quant-ph]
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arXiv:2209.03122v1 [hep-th]
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Generalized-Dunkl operator

Ordinary-Dunkl operator
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arXiv:2208.10471v1 [quant-ph]
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THANK YOU


