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3. Quantum Teleportation / Superdense Coding

1. Opening and Density matrix 
A density matrix is a mathematical representation of a quantum state. The global phase of a quantum state has no effect on the density matrix, therefore the density matrix can uniquely represent quantum states.

2. Quantum state tomography
Quantum state tomography is a technique to determine the mathematical representation of the quantum state by performing measurements in multiple different bases. 

3. Quantum teleportation 
Quantum teleportation is a protocol that allows the transfer of a quantum state from on qubit to another at a distant location without physically moving the particle. It is a foundational concept in quantum information science.

4. LOCC and detail protocol of Quantum teleportation
LOCC stands for Local Operations and Classical Communication. Quantum teleportation relies on LOCC, where classical communication transmits the results of measurements, and local operations reconstruct the teleported state.

5. Hands-on: Quantum state tomography 
Using Qiskit, you will create arbitrary quantum states using random numbers and apply quantum state tomography on it.

6. Hands-on: Exercise 1, 2 solutions and Quantum teleportation 
You can see the solution of Exercise 1 and 2, then build the quantum teleportation circuit.

7. Hands-on: Exercise 3 solution and remarks of Quantum teleportation
You can see the solution of Exercise 3 and the execution result by the real quantum computer. Finally, you will learn about the relationship between teleportation and the speed of light, and the no-cloning theorem.

8. Quantum superdense coding 
Quantum superdense coding is a quantum communication protocol that uses entanglement to transmit two classical bits of information by sending only one qubit. It can be thought of as a flipped version of the teleportation protocol.


