
 

Outline 

The new entanglement measure (EM) 

proposed here applies to  

 M qubit 

 M qudit 

 M hybrid 

pure and mixed state. 

 

 

pure and mixed state 

 

 

 

Properties 
The proposed entanglement measure 

 is invariant under local unitary       

transformations. 

 has an explicit computable 

expression. 

 In the case of M-qubit systems, it 

has the physical interpretation of 

an obstacle to the minimum 

distance between infinitesimally 

close states. 

 In the case of M-qubit systems, 

the analysis of the eigenvalues of 

the metric tensor associated with 

the entanglement measure allows 

one to quantify the robustness of 

the entanglement of a state. 

 

 

for       normalized and         infinitesimal 

variation of such state. 

Since the distance must not be affected 

by local unitary operations      on a given 

state       , the FS metric reads 

 

 

 

Where                                    . . 

       is and unit vector in           and 

are the generators of              algebra.  

 

Entanglement measure for pure 
states  [1] 

M qubit states 

 

M hybrid qudit states 

 

Entanglement measure for mixed 

states 

For a mixed state                              , 

where      is the probability of measuring 

the state        , the measure is [1] 

 

where the minimum is taken over all the 

possible representation    .. 

Examples of applications 

Briegel Raussendorf M-qubit states 
[2] 

 

 

where the entanglement operator   

 

 

 

generates the entangled states                 

starting from  

 

 

 

with                          and                                      .                                                                         

 

 

 The state is fully separable for                                                                                                                         

                          , 

 The state is maximally entangled 

for   

 

 

 

 

 

 

 

 

 

 

Definition 

The EM is based on a geometric 

approach. 

The d-dimensional Hilbert space of an 

hybrid M qudit system is equipped with 

the Fubini-Study (FS) metric [3] 

 

 

Concluding remarks 

The proposed new entanglement measure 

has successfully passed a testing 

procedure, in which  

 the inequivalence of some 

maximally entangled states, already 

demonstrated in the literature, was 

retrieved. 

 a comparison with Von Neumann‘s 

entropy has been done and the 

advantages have been assessed. 
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GHZ M-qubit states 

 

 The state is fully separable for 

                     and   

 The state is maximally entangled 

for  
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