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Kurzfassung: The advantages of single photons make optical quantum system ideally suited for 
fundamental quantum physics experiments and for quantum technology that enables strong 
improvements for a variety of applications. At this colloquium I will provide a brief overview 
of the basic concepts of quantum photonics and quantum information processing using 
single photons. In particular, I will present recent developments in quantum cloud 
computing and feasible special-purpose quantum computers as well as the newest 
quantum computer concepts that rely on the superposition of the order of computer gates. 
At the end I will discuss current technological challenges and promising research directions 
for the scale-up of optical quantum computers. 
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the recipient of the Loschmidt Prize (2005), the Fresnel Prize (2011), the Austrian START 
Prize (2011), the Vienna Funding Award in Science (2011), and the Recognition Award for 
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