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Quantum Information Projects – US





Quantum Information Projects – EU





Quantum Information Projects – UK
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Quantum Information Projects – Australia





Quantum Information Projects – China



Quantum Experiments at Space Scale

















Quantum Information (Qubits)
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What’s Computation?
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Brief History of Quantum Computation (1/2)
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Brief History of Quantum Computation (2/2)
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Realizing Quantum Processors



Other Quantum Processors





Quantum Computer Stacks



Quantum Computer Programming



Bloch Representation for a Qubit



Elementary Quantum Gates
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• 𝜓 𝜙 ↦ 𝜙 |𝜓⟩
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Gate-Based Quantum Computation





Quantum Features
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Quantum Computing – Unstructured Search 



→ ≈ 𝑁
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Grover’s Search Algorithm (1/3)
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Grover’s Search Algorithm (2/3)
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Grover’s Search Algorithm (3/3)
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Quantum Computing – Factorization
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Relations – A Glimpse of The Complexity Zoo
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Secure Communication
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Key Distribution
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Mutually Unbiased Bases

• ℬ0 = 𝜓00 , 𝜓10 ℬ1 = 𝜓01 , 𝜓11

𝜓00 = |0⟩
𝜓10 = |1⟩

𝜓01 = + = 1
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• ℬ0 = 𝜓00 , 𝜓10 𝑍
ℬ1 = 𝜓01 , 𝜓11 𝑋
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An Example
𝑥 1 0 1 1 0 1 0 1

𝑦 1 0 0 1 0 1 1 0

𝑋 𝑍 𝑍 𝑋 𝑍 𝑋 𝑋 𝑍

|−⟩ |0⟩ |1⟩ |−⟩ |0⟩ |−⟩ |+⟩ |1⟩

𝑦′ 1 1 0 0 1 0 1 0

𝑋 𝑋 𝑍 𝑍 𝑋 𝑍 𝑋 𝑍

|−⟩ |+⟩ |1⟩ |1⟩ |−⟩ |0⟩ |+⟩ |1⟩

𝑥′ 1 0 1 1 1 0 0 1

𝑥 = ෩𝑥′ 1 1 0 1





Quantum Communication





Quantum Communication





Quantum Communication





Protocol of Quantum Teleportation



Why Quantum Communication?













Quantum Simulation























Challenges















𝑛 = ∞𝑛 = 0













How to Join the Community?







鄭皓中
haochung@ntu.edu.tw

https://quantumcomputingreport.com/
https://thequantumdaily.com/
https://arxiv.org/list/quant-ph/

