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Why do we need Quantum Computing?

https://scitechdaily.com/computer-scientists-set-new-record-for-cryptographic-challenge/
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Map of Quantum Computing, Phys. Rev. A. 106.032428(2022)4

Quantum Computer for Material Scientists

https://www.youtube.com/watch?v=-UlxHPIEVqA
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Classical vs Quantum Computer
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Quantum Gate: Rotation in the Bloch sphere

Quantum Bit: a point in the Bloch sphere
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Qubit and Quantum Gate
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Superposition, Interference and Entanglement
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Image Credit: IBM Research8

Superconducting Quantum Computer



Harmonic LC circuit• Requirement for qubit

• Two-level system

• Isolated from the environment

• Mechanism to read and control

• Anharmonic energy level

Josephson Junction

(Nonlinear Inductor)

Qiskit Global Summer School, arXiv:1904.06560v5. 9

Natural to Artificial Atom



Qiskit Global Summer School, arXiv:1904.06560v5. 10

Transmon Qubit

Non-Demolition

Demolition

Qubit Control and Measurement



Superconducting Qubit Photonic Qubit Quantum Dot

Spin Defect in Solid Trapped Ion Magnetic Molecule

Nature 464.7285 (2010), Science 10.1126 (2023) 11

Material Platforms for Qubit
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Nat. Rev. Mat. 6.10 (2021), Science 339.6124 (2013)12

More Quantum Technologies



Quantum Error Correction

Decoherence
Noise

Scalability

Map of Quantum Computing, Nat. Commun. 13.1 (2022 )13

Challenges

https://www.youtube.com/watch?v=-UlxHPIEVqA
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Further Learning



Thank You For Your Attention!!
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