
      The model of usual harmonic oscillator in quantum mechanics is 

distinguished as fundamental model applicable to many physical 

systems. But, when applying the harmonic oscillator for description of 

real systems, these is some discrepancy between theoretical results 

and experimental data. Therefore, to make description of a physical 

system more successful, it is natural to explore modifications of the 

model. Thus, we deal with deformed oscillators. 
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      The appearance of deformed oscillators is connected with the names of 

Biedenharn* and Macfarlane**. They established that the quantum algebra 

SUq(2) can be realized by two modes of q-analog of bosonic oscillator with 

commutation relation 

In q-analog of Fock space: 

The action of operators      ,    on the state n is defined by formulas 
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The structure function defines the model of deformed oscillator: 

Arik-Coon model 

Biedenharn- 

Macfarlane model 

p,q-oscillator model 

Tamm-Dancoff model 

Jannussis µ-oscillator 
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Dedormed oscillators have unusual properties compared with the ordinary  

deformed oscillator. One of them is energy level degeneracy. 

      Deformed oscillators have application in different fields of physics:   

   molecular and nuclear spectroscopy, integrable systems theory,  

   quantum optics, statistical mechanics.  

      Quantum algebras or algebras of  deformed oscillator have effective  

   application in phenomenological investigation of the properties of   

   elementary particles and theoretical aspects of relativistic nuclear collisions. 

 

Application of deformed oscillators 

Properties of deformed oscillators 



  In the experiments of relativistic heavy  

  ion collisions, as the result of collisions,  

  the secondary particles (e.g.π-mesons)  

  are produced and then registered. 
 

Two-particle momentum  

 correlation function: 

where one-particle and two-particle distributions are 

Correlation function can be rewritten in variables 

If assume the particles are bosons, then  
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The physical meaning of deformation parameter µ 

      can be connected with the compositeness of particles (their substructure); 

      or interaction between them. 
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Fig.3. a) Dependence of          on the momentum K. 

          b) Comparison of theoretical results for        with experimental data    

              from B.I. Abelev et al. (STAR Collab.), Phys. Rev. C 80, 024905 (2009). 
  
 


