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Abstract: Hollow -Core Optical Fiber (HCF) has emerged as a prominent research hotspot, drawing considerable attention from
researchers worldwide due to its exceptional properties, including ultra-low loss, ultra-low nonlinearity, and ultra-low delay. Do-
mestic telecommunication operators and institutions are actively deploying projects to advance the development of hollow -core fiber-
based communication systems. However, inherent mechanistic challenges associated with HCF, such as precise length measure-
ment, long-term operational durability, and high -stability performance under real - world environmental conditions, raise critical
concerns. These issues pose substantial barriers to the practical implementation of HCF in large - scale communication infrastruc -
ture. To harness the transformative potential of HCF technology for communication systems, efforts must be made to address
these challenges systematically. This endeavor is anticipated to be a long process, requiring foundational advancements in specific
application scenarios, such as short-reach interconnects within data centers.
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Figure 3 Typical structure diagram of HC-ARF
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Figure 4 Real-time multi-band transmission system based on HCF
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Table 1 Comparison of various optical fiber length measurement methods
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