
Intermediate-Level Course Overview: Quantum Computing
& Cryptography

Quantum Computing & Cryptography: Bridging the Future of
Security

Course Objective

This course is designed for individuals with a basic
understanding of quantum computing who are now ready to
explore its intersections with cryptography. It covers quantum-
safe cryptography, quantum key distribution, and the
implications quantum computing will have on traditional
cryptographic systems. By the end of the course, participants
will have a deeper understanding of both the theoretical and
practical applications of quantum computing in the field of
cryptography.

Who Should Take This Course?

• Intermediate Learners: Individuals who have completed an
introductory course in quantum computing or have a basic
understanding of quantum mechanics.

• Security Professionals: Cryptographers, cybersecurity
specialists, and IT professionals looking to explore quantum-
resistant encryption methods.

• Researchers & Engineers: Those looking to integrate quantum
computing with cryptographic applications in real-world
systems.

Course Content

The course will be divided into 8 detailed sessions over 3
weeks, each lasting 2 hours:



1. Introduction to Quantum Cryptography

• Recap of quantum computing fundamentals.

• Introduction to quantum cryptography and its importance.

• Key concepts: Quantum key distribution, quantum bit error
rates.

2. Post-Quantum Cryptography (PQC)

• Understanding the need for post-quantum cryptography.

• Overview of existing encryption algorithms and their
vulnerability to quantum attacks.

• Cryptographic primitives and PQC protocols.

3. Quantum Key Distribution (QKD)

• Introduction to QKD: Principles, protocols, and security.

• Real-world implementation of QKD.

• Protocols: BB84, E91, and other methods.

4. Quantum-Safe Algorithms

• Exploring quantum-safe algorithms and their applications.

• Introduction to lattice-based cryptography, code-based
cryptography, and multivariate cryptography.

• The importance of transitioning to quantum-safe encryption.

5. Cryptanalysis in Quantum Computing

• How quantum computers can break current cryptographic
systems.



• Shor’s algorithm and its impact on RSA, DSA, and elliptic
curve cryptography.

• Grover’s algorithm and its effect on symmetric encryption.

6. Implementing Quantum Cryptography in Real-World
Systems

• Practical approaches to incorporating quantum-safe
cryptography in existing systems.

• Challenges in transitioning to post-quantum secure systems.

• Example use cases: Banking, healthcare, and government
systems.

7. Quantum Blockchain and Digital Signatures

• The role of quantum computing in revolutionizing blockchain
and cryptocurrencies.

• Digital signatures in the quantum era.

• Ensuring the security of blockchain using quantum-resistant
protocols.

8. Ethical and Security Considerations in Quantum
Cryptography

• Ethical challenges in developing quantum-safe cryptography.

• Security considerations for businesses and governments.

• Best practices for preparing for the quantum future.

What You Will Gain

By the end of this course, participants will:



• Understand the vulnerabilities of classical cryptography to
quantum computing.

• Learn quantum-safe algorithms and quantum key distribution
protocols.

• Gain hands-on experience with practical applications in
quantum cryptography.

• Learn about real-world security implementations in the context
of quantum computing.

Key Features

• Advanced Learning: Deep dive into cryptography and quantum
computing.

• Hands-On Sessions: Practical exercises with quantum
cryptographic protocols.

• Expert-Led: Learn from industry leaders and quantum
computing experts.

• Access to Resources: Course materials, recorded sessions, and
supplementary readings.

• Certificate of Completion: Demonstrating your proficiency in
quantum cryptography and computing.

Course Fees

• Fee:$599 per participant.

• Group discounts available for institutions or companies.

How to Register

• Visit our website: www.aion-ia.in.

https://www.aion-ia.in


• Email us at info@aion-ia.in for queries or group registrations.


