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ABSTRACT

The advent of quantum computing poses unprecedented challenges to the security 
of classical cryptographic systems, driving the need for innovative approaches in 
cybersecurity. This chapter introduces the concept of quantum-​aware cybersecu-
rity, highlighting the pivotal role of large language models (LLMs) in addressing 
emerging threats. By leveraging LLMs' advanced capabilities in data analysis, threat 
detection, and adaptive learning, organizations can enhance resilience against 
quantum-​era vulnerabilities. The chapter emphasizes the integration of LLMs with 
quantum-​resistant cryptographic techniques, fostering a secure foundation for the 
next-​generation digital ecosystem. This exploration underscores the urgency of 
adopting quantum-​aware strategies to safeguard critical infrastructures and data 
integrity.
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1. INTRODUCTION

The rapid advancements in quantum computing present both opportunities and 
challenges for the cybersecurity landscape. While quantum technologies promise 
to revolutionize various domains through unparalleled computational power, they 
also pose significant risks to classical encryption systems, which are foundational 
to current cybersecurity frameworks. With this backdrop, the integration of Large 
Language Models (LLMs) into quantum-​aware cybersecurity is emerging as a novel 
paradigm, combining the predictive and analytical prowess of AI with strategies to 
mitigate quantum threats.

1.1 Quantum Computing: A Double-​Edged Sword

Quantum computing introduces an era where classical cryptographic techniques, 
such as RSA and ECC, are rendered vulnerable due to algorithms like Shor's and 
Grover's. The quantum threat compels researchers and industry stakeholders to 
explore quantum-​resistant algorithms and frameworks. Sodiya et al. (2024) provide 
an exhaustive review of the potential impacts of quantum computing on U.S. cyber-
security, emphasizing the urgency of adapting to this paradigm shift.

In parallel, quantum advancements have catalyzed developments in industrial 
quantum networks (Bush et al., 2021), showcasing opportunities for enhanced 
communication and computation. However, these advancements also underscore the 
importance of robust quantum-​aware security measures to prevent vulnerabilities 
in interconnected systems.

To understand the implications of quantum computing on classical cryptography, 
it is essential to compare the computational approaches of classical and quantum 
systems. The diagram below illustrates the key differences in their functioning 
and highlights how quantum algorithms disrupt the foundations of cryptographic 
systems like RSA and ECC.



 

 

26 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/introduction-to-quantum-aware-

cybersecurity/366974

Related Content

Deep Learning and AI in Behavioral Analysis for Revolutionizing Mental

Healthcare
Preeti Rani, Kaleem ur Rehman, Satya Prakash Yadavand Laith Hussein (2025).

Demystifying the Role of Natural Language Processing (NLP) in Mental Health (pp.

263-282).

www.irma-international.org/chapter/deep-learning-and-ai-in-behavioral-analysis-for-

revolutionizing-mental-healthcare/372442

Enhancing Customer Interactions in FinTech with NLP
Dikshant Kumar Singh, Eshani Banik, Piyal Royand Rajat Pandit (2025). Intersecting

Natural Language Processing and FinTech Innovations in Service Marketing (pp.

157-178).

www.irma-international.org/chapter/enhancing-customer-interactions-in-fintech-with-nlp/377506

Applications of LLMs in Quantum-Aware Cybersecurity Leveraging LLMs for

Real-Time Anomaly Detection and Threat Intelligence
Soby T. Ajimonand Sachil Kumar (2025). Leveraging Large Language Models for

Quantum-Aware Cybersecurity (pp. 201-246).

www.irma-international.org/chapter/applications-of-llms-in-quantum-aware-cybersecurity-

leveraging-llms-for-real-time-anomaly-detection-and-threat-intelligence/366980

Research Journey of Hate Content Detection From Cyberspace
Sayani Ghosaland Amita Jain (2021). Natural Language Processing for Global and

Local Business (pp. 200-225).

www.irma-international.org/chapter/research-journey-of-hate-content-detection-from-

cyberspace/259790

Emotion Mining Using Semantic Similarity
Rafiya Janand Afaq Alam Khan (2020). Natural Language Processing: Concepts,

Methodologies, Tools, and Applications  (pp. 1115-1138).

www.irma-international.org/chapter/emotion-mining-using-semantic-similarity/239981

http://www.igi-global.com/chapter/introduction-to-quantum-aware-cybersecurity/366974
http://www.igi-global.com/chapter/introduction-to-quantum-aware-cybersecurity/366974
http://www.igi-global.com/chapter/introduction-to-quantum-aware-cybersecurity/366974
http://www.irma-international.org/chapter/deep-learning-and-ai-in-behavioral-analysis-for-revolutionizing-mental-healthcare/372442
http://www.irma-international.org/chapter/deep-learning-and-ai-in-behavioral-analysis-for-revolutionizing-mental-healthcare/372442
http://www.irma-international.org/chapter/enhancing-customer-interactions-in-fintech-with-nlp/377506
http://www.irma-international.org/chapter/applications-of-llms-in-quantum-aware-cybersecurity-leveraging-llms-for-real-time-anomaly-detection-and-threat-intelligence/366980
http://www.irma-international.org/chapter/applications-of-llms-in-quantum-aware-cybersecurity-leveraging-llms-for-real-time-anomaly-detection-and-threat-intelligence/366980
http://www.irma-international.org/chapter/research-journey-of-hate-content-detection-from-cyberspace/259790
http://www.irma-international.org/chapter/research-journey-of-hate-content-detection-from-cyberspace/259790
http://www.irma-international.org/chapter/emotion-mining-using-semantic-similarity/239981

