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Highlights 

 A series for the Tsallis relative entropy Sq between two density matrices is obtained. 

 The first term of the series the von Neumann relative entropy give arise to a new inequality 

for the mean value of the energy, the von Neumann entropy and, the partition function of 

the system. 

 The inequality previously described is studied for a qubit system and a one mode quadratic 

Hamiltonian. For this the partition function for a general quadratic Hamiltonian is obtained. 

 As an example the comparison of the thermal light state as a thermal equilibrium state for 

the parametric amplifier Hamiltonian is presented. 
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