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systems
 

General Setting: 
“Weak measurements” (WM) are a form of non-destructive quantum measurements. They 
allow to observe the value of an observable as a quantum system evolves from an initial to a
final state, without practically disturbing its evolution. These last 5 years, several 
experiments have confirmed the predictions of the WM framework. A recent theoretical 
work opened the possibility of observing with WM the evolution of the dynamics of certain 
types of systems (in technical terms the semiclassical form of the Feynman path integral 
propagator), thereby defining weak trajectories.

Project description:
The goal of the project will be to determine weak trajectories and a relevant protocol for 
their experimental observation in a some simple systems (for which the semiclassical 
propagator is trivial) and some more involved systems (for which periodic orbit theory will 
be needed). Besides illustrating the concept of weak trajectories, the aim will be, in contact 
with experimental groups in quantum optics and atomic physics, to devise a method that 
would ultimately allow the experimental observation of these weak trajectories.
In order to carry out this work, a solid background in quantum theory is essential, as well as 
interest in the quantum theory of measurement and quantum foundations. Though the work 
will be purely theoretical, involving conceptual, analytical and numerical aspects, the 
success of the project hinges on the ability to discuss with experimentalists.

Refs:  Phys. Rev. Lett. 109, 150407 (2012);     Nature Communications 5, 4492 (2014).
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