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 ABSTRACT:  
Suppose Alice is using a noisy quantum channel to send classical information to Bob. For example, she 
might send single photons over a fiber optic line. How should she do this? In particular, should she use 
entanglement or should she send unentangled input states? The additivity conjecture in quantum 
information theory states that it is never useful for her to use entanglement. In fact, there are several 
related additivity conjectures, depending on the use of entanglement for different tasks. I will present a 
counter-example to one of these conjectures, the minimum output entropy conjecture, implying that all of 
these conjectures are false, and that in some circumstances Alice can increase the communication 
capacity by using entangled states. 
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