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ABSTRACT: We introduce tools to characterize coherence properties in many-body 
quantum systems. These tools also permit the characterisation of the coherent spread of 
an excitation in a molecular network, owing to the fact that k-body entanglement be-
tween the sites is equivalent to coherence of the excitation over k sites. More specifical-
ly, our tools detect many-body entanglement and, in particular, identify the number of 
constituents participating to the entanglement in a given, possibly mixed, state. In more 
technical terms our tool constitute a hierarchy of sufficient criteria for k-body entangle-
ment within an N-body system. 
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