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Abstract: As short-reach optical interconnects evolve toward data rates of 200 Gbit/s/X and beyond, the capacity scaling of con-
ventional silica single-mode-fiber interconnect systems is facing increasingly physical constraints. This paper focuses on the appli-
cation value of Anti-Resonant Hollow -Core Fiber (AR-HCF) in high-capacity and low -complexity Intensity Modulation/Direct
Detection (IM/DD) short-reach optical interconnect systems. Following the logic of single-wavelength high-speed support, cross-
band transmission validation, Wavelength Division Multiplexing (WDM ) capacity expansion, and Dense WDM (DWDM) high-
density capacity validation, this paper summarizes representative experimental progress in AR-HCF -based short-reach optical in-
terconnects in recent years. It also analyzes its technical contributions in terms of the transmission channel, device packaging,
modulation formats, and low -complexity digital signal processing. This review shows that AR-HCF extends the physical bound-
ary for high-density DWDM transmission over the C+L bands in IM/DD systems by reducing dispersion and nonlinear impair-
ments, thereby providing a low-complexity scaling path for terabit-class short-reach optical interconnects.
Key words: AR-HCF ; short-reach optical interconnects; IM/DD; DWDM; high-capacity transmission
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Figure 1  Schematic cross-sectional structures of AR-HCF used in the experiments reviewed in this paper
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