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One distinct feature of photons is multiple physical dimensions including wavelength, time, complex amplitude, 

polarization, and spatial structure (Fig. 1). Light communications are all about the manipulation of different 

physical dimensions of light waves. Very recently, structured light exploring the spatial structure of light waves 

has attracted increasing interest in light communications to address the emerging capacity crunch. One typical 

example of structured light is twisted light carrying orbital angular momentum (OAM), which has spiral phase 

structure similar to natural spiral phonomenon (e.g. spiral stairs in Saint Isaac’s Cathedral, St. Petersburg, Russia, 

Fig. 1). Different from spin angular momentum (SAM) associated with circular polarization taking only two 

states, OAM linked to spatial phase structure can take, in principle, unlimited orthogonal states [1]. Beyond 

existing well-established multiplexing techniques, twisted light multiplexing can further increase the 

transmission capacity of light communications both in free space and fiber [2,3]. 

 

Figure 1. Physical dimensions of photons and twisted light with spiral phase structure carrying orbital angular momentum (OAM). 

In this talk, I will present recent progress in fiber-based structured light communications [4]. First, I will 

introduce basic mechanisms of OAM modes in fiber and their relationship with fiber eigenmodes. Second, I will 

talk about different kinds of specialty fibers supporting OAM modes. Third, I will discuss fiber-based structued 

light communications, including controllable all-fiber OAM generation and exchange, fiber-OAM-assised passive 

optical network, full-duplex twisted light multiplexing transmission, twisted light multiplexing transmission in a 

50-km OAM fiber and a 2.6-km conventional graded-index multiple-mode fiber (MMF) (Fig. 2). 

 

Figure 2. Concept and setup for twisted light multiplexing transmission in km-scale conventional graded-index multiple-mode fiber 

(MMF). SLM: spatial light modulator; Col.: collimator; L: lens; Pol.: polarizer; HWP: half-wave plate; OL: objective lens. 
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