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The ability to link the quantum states of distant qubit storage and comput-
ing units in a controllable fashion is fundamental in building complex quantum
communication and information processing systems. In this talk, we briefly dis-
cuss the main features of such quantum networks and then detail two particular
experimental realizations: first, a probabilistic, heralded entanglement scheme
between two ions in different traps [Moehring 07], and second a more flexible
cavity-based approach [Ritter 12]. We will briefly review the conceptual foun-
dation of these implementations, highlight the main features of the experimental
protocols, and conclude with a comparison of the achieved fidelities.
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