
 

 

 

 

 

 

PhD and PostDoc position in the field of quantum networks 

 

A large-scale quantum network1,2 will consist of quantum processors that are connected by quan-

tum channels, just like conventional computers are wired up to form the Internet. In contrast to 

classical devices, however, the information that can be encoded in a quantum network grows 

exponentially with the number of nodes, and entanglement of remote particles gives rise to non-

local correlations. Exploring these effects facilitates fundamental tests of quantum theory and the 

quantum-to-classical transition. In addition, quantum networks will enable applications in preci-

sion sensing and in distributed quantum information processing, which will fundamentally en-

hance computational power and ensure unbreakable encryption over global distances. 

Pioneering experiments with atomic ensembles, single trapped atoms2 and solid-state spins3,4 

have demonstrated the connection and entanglement of two or three quantum nodes separated 

by up to 1.3 km. Accessing the full potential of quantum networks now requires scaling of these 

prototypes to more network nodes and even larger distances. To this end, a new technology that 

overcomes the bottlenecks of existing physical systems has to be developed. 

In this context, the “Quantum Networks Group” at MPQ investigates a novel experimental plat-

form, erbium-doped silicon5,6 and silicate7–9 crystals. As shown below, Erbium is the only known 

 
Experimental platforms for quantum networks. Erbium dopants are the only known emitters at the 

minimal loss of optical fibers, which is a key enabler for quantum networks over global distances. 

 



emitter that exhibits coherent optical transitions at 

the minimal loss of optical fibers. Compared to the 

visible, the transmission over 100 km of optical fiber 

is increased by about 60 orders of magnitude, which 

is an enormous advantage compared to other exper-

imental platforms. Furthermore, by using estab-

lished photonic components and silicon nanofabrica-

tion techniques (see e.g. the nanostructure on the 

left5), our approach allows for a dramatic reduction 

of the experimental overhead and may thus lead to 

the development of practical devices. 

We are currently looking for two PhD or postdoctoral 

researchers to join the team towards the implemen-

tation of distributed quantum information pro-

cessing based on spectrally-multiplexed telecom 

emitters9 in nanophotonic silicon6.  

 

If you are interested, please contact andreas.reiserer@mpq.mpg.de  
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Silicon nanophotonic resonator. Light is 

coupled to the guided mode (red) in a sili-

con nanowaveguide (grey) via a tapered fi-

ber (blue cone). Dopants in the waveguide 

(black arrows) are efficiently coupled to 

light in the resonator. 
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