
1 

Bansilal Ramnath Agarwal Charitable Trust’s 

Vishwakarma Institute of Technology 

( An Autonomous Institute affiliated to 

Savitribai Phule University )  

Department of Information Technology 

 

IT Bulletin February 2025 

 
 

Quantum Computing and Its 

Impact on Cybersecurity: A 

New Frontier 

Vishwakarma Institute of Technology, Pune - Welcome to the 

February 2025 edition of the IT Bulletin on Quantum Computing 

and its Impact on Cybersecurity! In this monthly publication, we 

delve into how quantum computing is reshaping the future of 

cybersecurity. Stay tuned as we explore its principles, challenges, 

and the solutions that are paving the way for a more secure digital 

future. 
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Quantum computing has emerged as a groundbreaking 

technology with the potential to revolutionize many 

industries, especially cybersecurity. Its unique 

computational abilities, such as superposition and 

entanglement, allow for unprecedented processing power, 

which could significantly impact encryption and data 

protection. 

 

 

 
As quantum computing advances, its implications for 

cybersecurity become more critical. Traditional 

encryption methods may soon become vulnerable, 

requiring the development of quantum-resistant 

algorithms and protocols. This bulletin covers the key 

concepts of quantum computing and explores how it 

will transform cybersecurity. 
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Quantum Computing: 
Principles and Milestones 

Definition and Basics 

 

Superposition: Quantum bits (qubits) can exist in multiple states 

simultaneously, dramatically increasing computational capabilities. 

 

Entanglement: Qubits can become interdependent, enabling highly 

efficient processing of complex problems. 
 

Quantum Tunneling: Quantum particles can traverse barriers, 

allowing quantum algorithms to solve problems more rapidly than 

classical ones. 

 

Milestones in Quantum Computing 

 

Quantum Supremacy: Quantum computers surpass classical ones 

in specific tasks. 

 

Widespread Applications: Quantum computing is utilized in 

various industries, with cybersecurity being one of the most 

critical areas of impact. 
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Quantum Cryptography: 
Securing the Future 

 

 

Definition and Basics 

Unbreakable Encryption: Quantum-based cryptography 

offers unprecedented security against even the most 

sophisticated classical attacks. 

 

Tamper-Proof Data: Quantum mechanics enables the 

detection of unauthorized access to encrypted data. 

 

Secure Key Distribution: Quantum key distribution 

ensures the confidentiality of communications by 

enabling the secure exchange of encryption keys. 

 

Advantages and Challenges 
 

Decentralized Security: Quantum cryptography is expected to 

provide unparalleled security in a decentralized manner. 

 

Vulnerability of Current Encryption: Traditional encryption 

methods will become obsolete with the rise of quantum 

computers. 
 

 

 

 

 

 

 

 

www.vit.edu/IT 

http://www.vit.edu/IT


5 

The Vulnerability of Current 
Encryption Methods 

 
 
 
 
 
 
 

Brute Force Attacks: Classical computers, given enough time, 

can break traditional encryption algorithms. 
 
 

 

Quantum Decryption: Quantum computers will be capable of 

solving complex mathematical problems that current 

encryption relies upon. 
 
 

 

Data Interception: Hackers may store encrypted data today in 

the hope that quantum computers will decrypt it in the future. 
 
 
 

 

Legacy Systems: Existing systems that use traditional 

encryption are at high risk of quantum attacks. 
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Preparing for the Quantum 
Threat: Quantum-Resistant 
Algorithms 

 
 

 Research: Extensive research is underway to develop 

encryption algorithms resilient to quantum attacks. 

 

 
 Standardization: Industry standards for quantum-resistant 

cryptography are being established to promote widespread 

adoption. 

 

 
 Migration: The gradual transition of current systems to 

quantum-safe encryption methods is necessary to mitigate 

future risks. 

 
 
 
 
 
 
 
 

www.vit.edu/IT 

http://www.vit.edu/IT


7 

Career Path 
 

Technical Careers 

 
 

 Quantum Cryptography Expert: Design and implement 
quantum-resistant encryption techniques. 

 

 Quantum Software Engineer: Develop algorithms 
optimized for quantum computing. 

 

 Quantum Research Scientist: Conduct research on the 
applications of quantum computing in cybersecurity. 

 
 

 

Non-Technical Careers 

 
 

 Cybersecurity Consultant: Advise organizations on preparing for 
quantum-related cybersecurity threats. 

 
 

 Policy Advisor: Help shape regulations and policies related to 
quantum-safe cybersecurity practices. 
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