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Abstract 
 
Internet traffic continues to grow with the increase of network-
connected devices in the Internet of Things (IoT) era. This 
trend will be significantly accelerated by the implementation 
of ultra-high-definition (UHD) imaging technologies in various 
applications, and existing core, metro, and access optical 
networks, including datacenter networks, are under urgent 
development. However, optical fibers have not been introduced 
into households located in optical network terminal areas, 
although UHD device connections require decompressed data 
transmission at more than 100 Gb/s. Here, we demonstrate new 
concepts for optical link stabilization by microscopic material 
properties of a novel graded-index plastic optical fiber (GI POF) 
for the emerging UHD applications. The low-noise GI POF has 
microscopic heterogeneities in the core materials, allowing for 
unprecedented stable and robust data transmission through 
strong mode coupling with a mechanism that is fundamentally 
different from that of any existing optical fibers including silica 
optical fibers. Our proposed GI POF materials enable quick 
optical fiber connection for multilevel UHD video transmission, 
becoming the first “capillaries of light” from optical network 
terminals in the upcoming IoT era.
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