Quantum Computing 101

An Easy Introduction to a Hard Topic

Annie Vella | 9th October 2024
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~Nntanglement

'‘SPOOKY action at a distance’

- When two particles become linked in
such a way that the state of one

* LI
C

immediately influences the state of the
other, no matter how far apart they are.

nstein called it “spooky action at @
istance” as it seems to defy the rule

that nothing can travel faster than the

speed of light.




Quantum Circuits and Coding
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1985: David Deutsch

2019: Google claims

Key Milestones in Quantum Computing

2023: IBM reveals the

developers the concept 1999: D-Wave S AT ST R T =7 1121-qubit Condor
of a universal Systems is founded to I 088 S T processor and
quantum computer oursue quantum Processor breakthroughs in qubit
computing - arrays
® e Tpa— . 2021: IBM unveils its o
. : 2011: D-Wave releases 127-qubit Eagle
introduces a faster q 9
the D-Wave One, the Processor
O search first commercial
algorithm quantum annealer
®
@ O () O O O v O 9 O O T
) . ® 2024: Google
2007: D-Wave Clo|.ms . demonstrates
1994 Peter Shc')r the first commercial 2020: China reports quantum error
de\./elops Shm" s quantum computer quohtum suprem.c:cy correction, advancing
algorithm for efficient . with a photonic fault-tolerant quantum
felejte]tale quantum computer ® computing
® 1998: First ®

experimental quantum
computations with
qubits

1980: Paul Benioff
describes the first
quantum mechanical
model of a computer

2016: IBM launches
gquantum computing on
the eloud, making it
oublicly accessible

2022: IBM announces
its 433-qubit Osprey
chip



Why Quantum Computing Matters

100+ High Value Industry Use Cases

Simulation Optimisation Machine Learning Cryptography
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- Pharmao - Finance - Automotive - Government

- Aerospace - |nsurance - Finance - (Corporate

- Chemistry - Logistics - Tech ~$80 hillion

- Energy - Aerospace ~$25O billion

© Finanee ~$220 billion

~$330 billion

https://www.bcg.com/publications/2024/long-term-forecast-for-quantum-computing-still-looks-bright



Quantum Computing Resources

- Learning:

- |IBM Quantum Learning: https://learning.guantum.ibm.com/

- Learn guantum programming with PennyLane: https://pennylane.ai/aml/

- Programming:

- |IBM Qiskit: https://www.ibm.com/quantum/qiskit

- Google Cirg: https://quantumai.google/cirg

- Microsoft Q#: https://learn.microsoft.com/en-us/azure/quantum/

« YouTube:

- Quantum Computing for Computer Scientists: https://youtu.be/F_Rigjdh?2oM?si=XJWZtpvujFbglWmbD

- Understanding Quantum Information & Computation: https://voutube.com/plavlist?list=Pl OFEBzvs-
VVaKKMXXAvDi4EBIUaErFMSO&si=uiMvezeeswCaSerk
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