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Abstract:
Entanglement lies at the center of quantum information science and technology as one of the key properties distinguishing 
quantum mechanics from classical ones. Theoretically, it is widely known that entanglement appears in a system almost surely 
with random evolution, as long as it is not close to a maximally mixed state. That is, with reasonable control of two subsystems, it 
is relatively easy to prepare them in an entangled state. In experiments, on the other hand, it is very challenging to detect 
entanglement for large quantum systems, even if we have good control. In this talk, I shall introduce a mathematical framework to 
evaluate the effectiveness and efficiency of an entanglement detection method. We explain the above seemingly contradictory 
facts by showing the trade-off between the effectiveness and efficiency of entanglement detection methods.
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