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Abstract 

 

Quantum physics has been long known to challenge some of our fundamental notions 
about the world, such as locality and the existence of an objective reality. Recently, it has 
been observed that the quantum framework can in principle give rise to new scenarios, 
where also the causal relations between events become indefinite. A paradigmatic example 
of this situation is the quantum SWITCH, an operation that combines two physical processes 
in an order that is controlled by the state of the quantum system. This talk will present a 
general framework for describing higher-order operations that combine quantum processes 
in an indefinite order, discussing the quantum SWITCH as the paradigmatic example. I will 
show that the quantum switch gives rise to correlations that are impossible to observe when 
the causal relations between events are well-defined, and can be used to enhance the 
performance of certain information-processing protocols and to measure certain physical 
parameters with a precision that is impossible to achieve with any setup that probes physical 
processes in a definite order. 
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