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Abstract:

The present invention relates to a quantum computing algorithm for optimized cryptographic key distribution, designed to enhance the security, efficiency, and scala
secure communication systems. This algorithm utilizes quantum entanglement to establish a secure key exchange between communicating parties, ensuring that an
intercept or measure the quantum states is detectable. The algorithm incorporates adaptive quantum error correction to mitigate the impact of noise and errors, anc
quantum-based authentication protocol to prevent unauthorized access and man-in-the-middle attacks. Additionally, a hybrid classical-quantum post-processing phe
the raw keys through reconciliation and privacy amplification, ensuring the final cryptographic key is robust and confidential. The invention offers a scalable solution |
with both quantum and hybrid quantum-classical networks, providing a future-proof approach to secure data exchanges in various critical industries. Accompanied C
[FIGS. 1-2]

Complete Specification

Description:[001] The present invention pertains to the field of cryptographic systems and secure communication protocols. Specifically, it focuses on cryptographic
distribution mechanisms that leverage the principles of quantum computing and quantum mechanics to enhance security, efficiency, and scalability in secure
communication networks. Quantum computing introduces a new paradigm in information security by providing methods that utilize the unique properties of quan
states, such as superposition and entanglement, to achieve cryptographic goals that are theoretically resistant to attacks, including those posed by future quantum
computers.

[002] This invention is directed towards addressing the limitations of classical cryptographic key distribution protocols, which are increasingly vulnerable to attacks ¢
computational power advances. The advent of quantum computers presents a significant threat to classical encryption methods, as many of these methods, partict
those based on factoring or discrete logarithm problems, may become easily breakable. In contrast, quantum key distribution (QKD) methods offer a solution by rel
the laws of quantum mechanics to provide unbreakable security guarantees, even in the presence of adversaries with quantum computational capabilities.

[003] In particular, the invention focuses on the development of a quantum computing algorithm that optimizes the key distribution process, enhancing the overall
efficiency and robustness of quantum key distribution. By incorporating quantum error correction, authentication protocols, and a hybrid classical-quantum post-p
phase, the invention improves the reliability and scalability of secure communication networks, making it suitable for large-scale and distributed environments. This
invention has applications in a wide range of secure communication scenarios, including but not limited to, financial transactions, military communications, and sec
exchanges over the internet.
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