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The time evolution of real or artificial atoms coupled to quantized radiation field is 

governed, on the one hand, by the system Hamiltonian and damping terms and, on the 

other hand, by the back action associated with the random outcome of the field 

measurements. Experiments on such systems, and on cavity field systems probed with 

atoms, have been used to demonstrate fundamental properties of the measurement 

process in quantum mechanics, and they have shown the potential for measurement 

back action and feed-back control to steer the dynamics of a variety of quantum 

systems.  

  

We discuss a new element in the description of open quantum system: the past 

quantum state [1].  
This theory extends the stochastic theory of quantum states which evolve subject to 

measurements in a very special manner: Based on the random outcomes of 

measurements, we update not only the current state, but we also update what we 

(now) believe was the state of the quantum system in the past. We derive the central 

equations of evolution of the past quantum state and we illustrate the application of 

the theory by analyses of cavity QED experiments performed in Paris [2] and Bonn 

[3]. We comment on a natural connection of our theory to so-called weak value 

measurements, and on how the past quantum state may be used to extract information 

from data with higher precision than conventional analyses.  
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