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Our study of decoherence has indicated how a quantum system can exhibit classical behavior. Macroscopic 
quantum systems become correlated with the environment. If we observe only the system, and do not monitor the 
state of the environment, the state of the system appears to be mixed. A dust particle prepared in a coherent 
superposition of two different position eigensteates behaves like a probabilistic ensemble of two position 
eigenstates.

As you'll show in the homework, we can always choose orthogormal bases for the system S and its environment E 
so that the joint state vector of S and E can be expressed as


















