
Annual highlight 

 
Quasiparticles offer a powerful description of complex quantum mechanical processes in nature. 
Using the flexibility of ultracold quantum gases, these quasiparticles can be created and studied in 
detail. Now, a theory team led by Georg M. Bruun collaborating with an experimental team in 
Innsbruck (Austria) have for the first time been able to observe how Fermi polarons – a special type 
of quasiparticle – interact with each other. Their findings have been published in Nature Physics. 

An electron moving through a solid generates a polarization in its surroundings due to its electric 
charge. This leads to the formation of a quasiparticle consisting of the electron surrounded by a cloud 
of polarized environment. Russian physicist Lev Landau extended the concept of quasiparticles to 
provide a general description of otherwise prohibitively complex many-body systems, which stands 

out as one of the highlights in quantum physics. Our 
understanding of individual quasiparticles has improved 
dramatically in recent years due to quantum simulation 
experiments using cold atomic gases. In these experiments, 
the quasiparticle, named a polaron, is made from an atom 
interacting with a quantum degenerate cloud of atoms of a 
different kind. 

Now, an experimental-theoretical team from Austria, Spain, 
Mexico, and Denmark (Georg M. Bruun) have been able to 
create several such polarons simultaneously in a quantum 
gas and observe their interactions with each other. This 
interaction, which hitherto had remained elusive, is an 
inherent and important property of quasiparticles that leads 
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to a range of important phenomena including sound 
propagation, superconductivity, and transport. Naively, one 
would think that polarons always attract each other, but the 
new results demonstrate that due to quantum effects, 
bosonic polarons attract whereas fermionic polarons repel. 

The good agreement between experiment and theory enabled the team to provide a precise 
interpretation of their observations, which gives excellent opportunities to study the very 
fundamental mechanisms of nature. 
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