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ABSTRACT 
Quantum communication represents a cutting-edge technological advancement designated to revolutionize 
secure communications. By applying the principles of quantum mechanics, this technology offers 
unprecedented levels of security, addressing vulnerabilities inherent to the classical communication systems. 
Unlike classical encryption methods that may become vulnerable to advances in computational power and 
quantum computing, quantum encryption remains secure due to its reliance on the principles of quantum 
mechanics.  
At the core of quantum communication lies the concept of quantum entanglement. Quantum entanglement 
involves particles becoming interlinked such that the state of one particle is strongly correlated to the state of 
the other, regardless of the distance separating them. This phenomenon enables the creation of highly secure 
communication channels. 
Quantum Key Distribution (QKD), the most mature application of quantum communication, utilizes the 
properties of quantum mechanics to generate encryption keys that are virtually immune to eavesdropping. 
Any attempt to intercept the communication alters the quantum state of the particles, thereby alerting the 
legitimate communicators to the presence of an intruder.  
This work introduces the concept of quantum communications, representing a transformative leap forward in 
secure communications technology. We will describe the research progress and practical implementations by 
our group, demonstrating its potential to become an integral component of global communication networks 
and ensure the highest levels of security for future communications. 
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