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until recently have worked almost independently of each 
other, with the goal to exchange knowledge and exploit the 
mutual strengths. These communities comprise research 
groups from quantum optics and from semiconductor 
physics. Since the spectrum of quantum technologies is 
extremely broad, the focus of the initiative has been on 
realizing a particular component, the quantum repeater. As 
an important application, quantum repeaters are required 
for extending the concept of quantum cryptography, i.e., 
unconditionally secure communication solely based on the 
laws of physics, to distances as large as 1000 km or more. 
Besides working toward the proof-of-principle demonstra-
tion of this particular quantum device, the related activities 
contribute to laying the foundation for other quantum tech-
nologies beyond communication. The Topical Issue pro-
vides a snapshot of the status of activities both within the 
consortium and the international community.

We hope that you enjoy reading the different articles 
which hopefully turn out to be useful also for your research.

The guest editors

Dear reader!

Quantum technologies have gained increasing interest 
during recent years based on the promise of revolutionary 
developments that may result from them. The large poten-
tial of quantum technologies has been recently assessed 
by the Leopoldina, the German National Academy of Sci-
ences. We are delighted to announce that this report, which 
was so far available in German only, has been translated to 
English and is included in this Topical Issue.

Multiple hardware platforms have been explored to 
implement quantum technologies. Despite considerable 
progress, still no favorite platform has been identified, and 
ultimately different physical systems may have to be com-
bined to achieve the targeted superior performance com-
pared to traditional technologies. The present issue in large 
parts has arisen from a coordinated research project funded 
by Bundesministerium of Bildung and Forschung (German 
Ministry for Research and Education). One of the intentions 
of this initiative has been to bring together two communi-
ties, which are prominently represented in Germany, but 
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