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ABSTRACT

This paper reviews recent advances in continuous-variable quantum technologies, with a focus
on quantum random number generation and quantum key distribution. Continuous-variable
approaches enable the development of practical, high-speed quantum systems that utilize
room-temperature and telecom-compatible optical components. Continuous-variable quantum
random number generation provides secure, high-throughput randomness by measuring
vacuum fluctuations, with recent implementations achieving rates of up to 100 Gbps. Continuous-
variable quantum key distribution employs coherent states, homodyne detection, and advanced
error reconciliation techniques to enable long-distance, scalable secret key distribution. These
advancements underscore the strong potential for the real-world deployment of quantum secure
communication systems.
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