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From Einstein’s questions to quantum information:  
a new quantum revolution

Abstract: In 1935, with co-authors Podolsky and Rosen, Einstein discovered a weird 
quantum situation, in which particles in a pair are so strongly correlated that Schrödinger 
called them “entangled”. By analyzing that situation, Einstein concluded that the 
quantum formalism is incomplete. Niels Bohr immediately opposed that conclusion, 
and the debate lasted until the death of these two giants of physics. In 1964, John Bell 
discovered that it is possible to settle the debate experimentally, by testing the now 
celebrated «Bell’s inequalities», and to show directly that the revolutionary concept of 
entanglement is indeed a reality. A long series of experiments, started in 1972, yielded 
more and more precise results, in situations closer and closer to the ideal theoretical 
scheme. After explaining the debate, and describing some experiments, I will also show 
how this conceptual discussion has prompted the emergence of the new field of quantum 
information and quantum technologies.

Bio: Alain Aspect is a physicist, distinguished scientist and professor at Ecole Polytechnique and 
Institut d’Optique graduate School. Alain was the first to experimentally confirm the non-local 
character of quantum entanglement, a bizarre area of quantum mechanics that perplexed Einstein 
and many others. This understanding has led to applications of quantum mechanics beyond 
the lab scale, towards quantum computing and provably secure communications. Alain and his 
collaborators have also made breakthroughs in laser cooling of atoms, Bose-Einstein condensates, 
and cold atom simulation of the celebrated Anderson localization.

External visitors should be register beforehand in the following link
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https://docs.google.com/spreadsheets/d/1NnJZrTKwSVo5IJkuR49-IcNSq3McQQ-iIBIEedKBR2Y/edit#gid=1306597619


The Centre de Nanosciences et de Nanotechnologies (C2N) is a joint research unit 
between the CNRS and Université Paris-Sud-Université Paris-Saclay. It was founded 
in 2016 when two former laboratories merged: the Laboratoire de Photonique et de 
Nanostructures (LPN) and the Institut d’Electronique Fondamentale (IEF). 

In 2018, the laboratory moved to a new building at the heart of Campus Paris-Saclay, in 
the south of Paris, where it hosts a large technology facility, open to all academic and 
industrial players in the field of nanotechnology. The laboratory develops research in 
the field of material science, nanophotonics, nanoelectronics, nanobiotechnologies 
and microsystems, as well as in nanotechnologies. In all these fields, its research 
activites cover all the range from fondamental to applied science.

The seminar will be followed by a discussion between Alain Aspect and the students, 
and a lunch cocktail will be served in the C2N main hall.
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