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About Quantum City

Ecosystem Building: 

Quantum City is building an ecosystem 
for quantum science and technology in 
Alberta, bringing together researchers, 
developers and adopters of quantum 
technology and services.

Partnership: 

Established in 2022 with over $100 
million in investments, Quantum City is 
a partnership between the University 
of Calgary, Government of Alberta, and 
Mphasis.

Mission & Vision:

Our mission is to capture the benefits 
of quantum technology by creating 
adoption pathways. Quantum City's 
vision is to be the place where 
quantum technology becomes 
quantum solutions.

Values:

Transparency and authenticity, 
compassionate collaboration, 
ecosystem empowerment, and 
creative courage serve as the 
cornerstones in achieving our vision. 
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About me

• 2011-2024: Undergraduate in Math & Physics, PhD 
in Physics studying Quantum Computing, Postdoc 
studying Quantum Algorithms.

• May 2024 – June 2025: Scientist-in-Residence, 
Quantum Algorithms at Quantum City. 

• July 2025 – present: Assistant Professor, Quantum 
Algorithms (Department of Math & Stats) at the 
University of Calgary.

• Not a cybersecurity expert! 
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About this talk

1. Introduction and motivation for quantum computing. 

2. A timeline of the field. 

3. Quantum Computing in the news.

4. Some intersection points between quantum technology and 
cybersecurity. 
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Recap: “Classical” Physics

Classical Mechanics 

(𝑭 = 𝒎𝒂)

• Developed in the 
~17th century. 

• Describes collisions, 
orbits, mechanical 
motion.

Electricity and Magnetism 
(𝑽 = 𝑰𝑹)

• Developed in the ~19th 
century. 

• Describes electricity, 
magnetism, electric 
currents. 

Thermodynamics
(𝑷𝑽 = 𝒏𝑹𝑻)

• Developed in the ~19th 
century. 

• Describes engines, heat, 
entropy.
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These theories describe most of the classical world around us.

In particular, they can describe computation! 
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… and computers are good at describing these theories. 
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The simulation argument. 

!
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“All computers can do about the same things” 

Extended Church Turing Thesis: “Anything that can be efficiently 
computed by one computer can be efficiently computed by 
another.” 

…but!

The simulation argument. 
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Modern Physics (early 1900s)

Relativity                 
(𝑬 = 𝒎𝒄𝟐)

• Describes things 
which are moving 
very fast, or which 
are very heavy.

 

Quantum Mechanics       
( ෡𝑯| ۧ𝝍 = 𝑬| ۧ𝝍 )

• Describes things 
which are very small.
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It seems that classical computers are cannot 
efficiently simulate quantum mechanics.

⇒ The simulation argument breaks down for a 
computer whose internals are quantum mechanical. 

⇒ Such computers might be able to efficiently 
solve problems that regular computers can not!
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“Nature isn't classical, dammit, and if you want to 
make a simulation of nature, you'd better make it 
quantum mechanical, and by golly it's a wonderful 
problem, because it doesn't look so easy.”

Richard Feynman 
1981 (published in 1982)
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Quantum Computing Timeline

1982

Richard Feynman 
proposes quantum 

computing
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Quantum Computing Timeline (cont.)

2018-2024

Noisy Intermediate Scale 
Quantum (NISQ) Era

• Commercially available 
(noisy) ~100 qubit systems

• ~ 4000 qubit annealers
• “Quantum Supremacy”

Demonstrations of 
error correction

2024 ??? (2029)

Systems with ~100’s of 
logical (noise free) qubits.

“Quantum Advantage”

??? (2026)

Systems with ~1000’s 
of noisy qubits.

“Quantum Utility”

??? (2033)

Systems with ~1000’s of 
logical (noise free) qubits.

Exponential Quantum 
Speedups
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Quantum Computing 
in the news
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Quantum Supremacy
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Quantum Supremacy
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Quantum Advantage
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Fault Tolerant Quantum Computing
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Fault Tolerant Quantum Computing
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Roadmaps
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Resource Requirements
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Resource Requirements
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Quantum and Cybersecurity
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Post-Quantum Cryptography (PQC) Quantum Key Distribution (QKD)

• Use alternate classical encryption 
techniques to protect classical data against 
quantum attacks. 

• NIST post quantum cryptography standards 
(https://www.nist.gov/news-
events/news/2024/08/nist-releases-first-3-
finalized-post-quantum-encryption-
standards)

• Potentially vulnerable if new quantum or 
classical algorithms are developed. 

• Use quantum communication techniques to 
distribute a private one-time pad.

• Information theoretically secure. 
• Requires new hardware installed at each 

point of communication.
• Can be device dependent (secure if you 

trust the distributor) or device-independent 
(security even with untrusted distributor).

https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
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More Quantum Primitives

• Certified Randomness from Quantum Devices.
• Achievable with current quantum hardware. 

• If you trust the device: low-cost, high-rate options. No quantum computer 
required.

• Quantum computers can generate device-independent certified randomness. 

• Quantum Networks\Quantum Internet.
• Connecting quantum computers with quantum communication may allow for 

classically impossible cryptographic primitives. 

• Requires large quantum computers with quantum networks between them. 

• Unforgeable quantum money.

• Quantum secret sharing. 

• Homomorphic (blind) quantum computation



Thanks! Questions?

Adam Bene Watts
Adam.benewatts@ucalgary.ca
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qConnect 2025: November 5-6, 2025

qConnect 2025 is the premier industry event for 
quantum technology, bringing together businesses, tech 
creators, startups, government and investors to 
transform ideas into impact. 
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