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Lecture 6: Quantum Teleportation 

No Cloning Theorem 



No Cloning Theorem 



• Construct a quantum circuit for copying a quantum bit. 





Quantum teleportation 



• It is impossible to clone quantum information, but it is possible to teleport a 
quantum state to another location. 

 

Quantum teleportation 



Assume CNOT 

Alice’‛s qubit 

Bob’‛s qubit 



Assume CNOT 

Alice’‛s qubit 

Bob’‛s qubit 

Challenge: create the entangled state                    without  
      quantum communication between Alice and Bob! 



Teleportation using CNOT 

Alice’‛s qubit 

Bob’‛s qubit 

Alice measures in the sign basis: 

If measurement result is -, Alice calls Bob and tells him to flip the phase. 



• Suppose they share a Bell state.  

• Can we use it to effectively apply CNOT remotely? 

But they are far apart… 

Alice 

Bob 



Alice 

Bob 

Complete quantum teleportation protocol 

telephone call 


