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Entanglement is probably the concept that mostly differentiates quantum 
mechanics from classical mechanics. Since entanglement represents a 
resource to manipulate information in an effective way, its study 
represents a very active field in quantum information and fundamental 
quantum mechanics. We focus on Continuous Variable (CV) systems that 
compared to Discrete Variable (DV) one permits a better manipulation 
thanks to the development of quantum optical experimental apparatuses 
 
In the first part we study the entanglement concentration of the most 
generic bipartite Gaussian state in the interaction with a beam splitter 
(BS). We demonstrate that, for any given value of the input state, the 
maximal entangled state is always obtained with a balanced BS, i.e. with 
transmissivity equal to , and phase factor between the two squeezing 
equal to . We found that the most favorable distribution of squeezing 
photons for entanglement concentration is always the same amount of 
photons on both sides. As entanglement measure we use the logarithmic 
negativity. Our study shows that the logarithmic negativity increases in a 
linear way with respect to the sum of the squeezing parameters. This 
result confirms the proportionality relation, which is already evident in 
the case of the twin beam state, between squeezing energy and 



entanglement of the system. On the other hand, logarithmic negativity 
decreases according to the logarithmic of the product of the numbers of 
thermal photons. This work exhausts the study of entanglement 
concentration of a bipartite two-mode Gaussian state through a passive 
linear transformation. 
 
In the second part we study the evolution of the generic Gaussian state 
obtained by interaction with a balanced BS under inconclusive photon 
subtracted process (IPS) which causes the de-Gaussification of the state. 
There are four possible states at the output of the IPS process: for each 
one is studied the behavior of the relative probability. These states are 
therefore used to realize the teleportation of coherent states, and the 
relative average fidelities are then evaluated. We found the only state 
which provides a positive relative improvement in the average 
teleportation fidelity, with respect to that achievable by the original non- 
IPS Gaussian state, is the state which has been subjected to a jointly 
double photon subtraction. The average fidelity provided by that state in 
the conditions in which we find positive relative improvement is greater 
than . Since this value represents the classical limit, i.e. the maximal 
value achievable only by LOCCs, we conclude this improvement 
corresponds to an enhancement of entanglement. We therefore propose a 
distillation protocol in which we consider only the fractional part of input 
copies corresponding to the double-click photon subtracted state in order 
to realize the quantum teleportation.	  
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