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Abstract:  In the last decades it has been realized that the particularities of quantum 
theory can be exploited to construct revolutionary technologies. Hence, certain 
quantum features such as entanglement or nonlocality are considered as a resource to 
implement informational or computational tasks. This has led to the development of 
quantum resource theories in order to build a rigorous framework to understand the 
ultimate possibilities and limitations of quantum information processing. Given a 
particular type of quantum resource, these theories aim at characterizing all quantum 
states with this property, at identifying all possible protocols for its manipulation and at 
providing measures for its quantification. The most general transformations possible in 
practice among quantum states are given by completely positive (CP) maps. Thus, 
mathematically, the analysis of quantum resource theories boils down to the study of the 
particular type of CP maps the corresponding physical setting allows to implement. In 
the last years the superposition principle (or coherence) has been identified as a 
potential quantum resource which is believed to play a nontrivial role in the outstanding 
efficiency of certain biological processes such as photosynthesis. The theoretical ground 
for the construction of a resource theory of quantum coherence is currently being 
discussed by different researchers. 
 
In this talk I will present a gentle introduction to CP maps on matrix algebras and quantum 
resource theories. I will then focus to the particular case of coherence and introduce 
some of my recent results obtained in collaboration with Alexander Streltsov (Freie 
Universitat Berlin). We show that the class of CP maps relevant in this context are Schur 
maps (the name comes from the fact that the action of this maps can be succinctly 
written in terms of the Schur or Hadamard product). We then use this characterization to 
obtain several different results on the possibilities and limitations of such resource theory 
of coherence for state manipulation. 
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