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ABSTRACT: The development of Quantum Information Theory and the aim for building quantum 
computers has increased the relevance of controlling quantum systems. For that reason, some quantum 
control paradigms have been studied. The controllability of finite dimensional quantum systems is a well 
understood problem where one can apply the classical theory of control. However, applying such ideas to 
the infinite dimensional setting is not straightforward, but despite technical difficulties some results on 
controllability of bilinear systems are known (see for instance Chambrion et. al. [1]).
The quantum control at the boundary (QCB) method is a radically different approach to the problem of 
controlling the state of a qubit. Instead of seeking the control of the quantum state by directly interacting 
with it using external magnetic or electric fields, the control of the state will be achieved by manipulating 
the boundary conditions of the system. The spectrum of a quantum system, for instance an electron moving 
in a box, depends on the boundary conditions imposed on it, either Dirichlet or Neumann in most cases. A 
modification of such boundary conditions modifies the state of the system allowing for its manipulation and, 
eventually, its control.
The QCB paradigm has been used to show how to generate entangled states in composite systems by 
suitable modifications of the boundary conditions [2], but in spite of its intrinsic interest some basic issues 
such as the QCB controllability of simple systems has never been addressed. This talk's aim is to explore 
the (approximate) controllability of such a simple system, a quantum circuit (that is, a free quantum system 
on a graph), by using QCB.
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