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Abstract 

 In this study, we pursue an original idea about whether unique deformed particle 

algebra could effectively describe a set of crucial quantum properties including the non-

standard statistics of particles, the internal structure of particles, and the interaction of 

particles. Following such an idea, we consider a specific Fermi gas model containing 

the two-parameter deformed fermionic particles called fermionic Fibonacci oscillators. 

For such a system, several thermostatistical functions such as the total number of 

particles, the internal energy, and the entropy are calculated in the thermodynamical 

limit by means of some properties of the Fibonacci calculus. A virial expansion of the 

equation of state for the system is also obtained, and the first five virial coefficients are 

derived in terms of the real independent deformation parameters q and p. From the 

results obtained here, it is first found that for two and three spatial dimensions, the 

present deformed Fermi gas model shows an interpolation between fermionic and 

boson-like systems, and secondly, it is concluded that the two-parameter deformation of 

fermions leads to a suitable framework for an effective description of interacting 

composite particle systems. 
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