
Conditions on measures of entangle-
ment [3]
E1. The entanglement measure                   iff is a separable state.

E2. The entanglement measure            is invariant under local unitary 
operations,                            :        

E3. The measure does not increase under LOCC operations:

where             is defined a LOCC map.

Introduction
Entanglement corresponds to inseparable states of composite 
quantum systems. The question of how to distinguish separable from 
entangled states plays an important role in the theory of quantum 
information since entanglement is a resource to perform certain tasks.

Furthermore, it is important to quantify the amount of entanglement for 
a given state. For pure states, such a measure of entanglement is 
essentially unique, given by the von Neumann entropy [1]. For mixed
states, many proposals to measure entanglement exist [2]. Many of 
them are difficult to actually calculate.
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A continuous version of PT 
In this contribution, we would like to establish an alternative approach  
to define the amount of entanglement of a given state. Our method is 
based on the PPT-criterion [4] which distinguishes successfully 
between entangled and separable states of low-dimensional systems.
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A candidate for a measure
Based on the convex combination of the density matrix and its partial 
transpose, we propose a candidate of a measure of entanglement 
given by

where

is the critical value of    : for          with any positive    at least one of 
the eigenvalues becomes negative.
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Pure states
In this case, we can show that

E1. This measure can distinguish between entangled and separable 
pure states but it does not differentiate between degrees of entangle-
ment of pure states. 

and 

E2. We can also show that 

with          either a product or an entangled state.

E3. We do not know whether                  decreases under LOCC:
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Mixed states: Werner states
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E1. We can show that                                       .

For                   , we find that

E2. We are optimistic that we can show invariance under LO:

E3. The decrease of                 has been shown for some LOCC 
operations but not for all LOCC:
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Conclusions and Discussion
The PT-entanglement measure can be shown to possess some 
fundamental properties attributed to a measure of entanglement. 
But various properties remain open:

1. Invariance under local unitary operations has been shown for 
pure states and is likely to hold for mixed states as well.

2. It remains to show that the PT-entanglement measure does not 
increase under LOCC operations for both pure or mixed states.

The proposed measure of entanglement is restricted to 2x2 and 
2x3 dimensional quantum systems. For higher dimensions, one 
might suggest to use a similar approach using the reshuffling 
operation instead of the partial transpose.
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Towards an entanglement measure 
based on the partial transpose

Consider composite systems of dimensions 2x2 or 2x3. We form a 
convex combination of the given density matrix        with its partial 
transpose        ,

which interpolates between a density matrix and a matrix with one 
negative eigenvalue if         is entangled.
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