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Abstract  Fiber-based structured light fields, as an important branch of light field modulation, have gradually
attracted much attention of researchers. First, based on the fiber vector mode theory, the generation mechanism of
fiber-based structured light fields with spatial polarization/phase singularity is discussed. Then, the generation
methods of fiber-based structured light fields, such as long-period fiber grating coupling method, fiber end face
microstructure method, and orbital angular momentum conversion method, are introduced. Finally, some typical

applications of fiber-based structured light fields in super-resolution imaging, vortex light communication,

plasmonic tip nanofocusing, nonlinear frequency conversion and so on are presented.
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Fig. 1 Few-mode fiber® . (a) Transverse mode field
intensity and effective refractive index in scalar mode;

(b) transverse mode field intensity, polarization and

effective refractive index in vector mode
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Table 1 Field direction functions of fiber-based vector modes
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Fig. 2 Numerical simulation results of vortex light field
generation by superposition of three strict
degenerate  high-order
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QWP: quarter wave plate; NPBS: non-polarizing beam splitter; LP: linear polarizer

B3 HEERRESHINE LRI TR I AE, (O SI%EE s (b) 1 1) A58 37 3 B 71 41 437
Fig. 3 Fiber-based cylindrical vector light field generated by free space vector light field coupling. (a) Experimental setup;

(b) transverse mode field intensity and polarization distributions
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Fig. 4 (a) Optical image of cross section and refractive index dis
refractive index difference between adjacent high-order ve

for fiber-based vortex light field generation by free-space

tribution of materials for air-core optical fiber; (b) effective
ctor modes of air-core optical fiber; (c¢) experimental setup

vortex light field coupling; (d) detection results of spiral

phase distribution of f{iber-based high-order vortex light field""
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grating; (b) transmission spectra of micro-bend long period fiber grating; (c) fiber-based cylindrical vector light field

generation and detection results of polarization distribution; (d) fiber-based vortex light field generation and detection

results of spiral phase distribution
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Fig. 11 (a) Autocorrelation curve of femtosecond pulse; (b) spectrum of femtosecond pulse and transmission spectrum of
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coupling achieved by AIFG; (d)(e) numerical calculation results of intensity and linear polarization characteristics of

femtosecond vortex light field; (f)(g) calculation results of spiral phase distribution of femtosecond vortex
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Fig. 13 (a) Scanning electron microscope (SEM) image of spiral phase plate patterned on a fiber core;

(b) local

amplification image of spiral phase plate; (¢) SEM image of fork-shaped grating patterned on a fiber core; (d) local

amplification image of fork-shaped grating; (e) (f) intensity distributions of vortex light field generated by spiral

phase plate and fork-shaped grating; (g) (h) fork-shaped interference fringes generated by off-axis interference

between Gaussian light and vortex light field generated by spiral phase plate and fork-shaped grating
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Fig. 14 (a) Experimental setup for chiral fiber grating

construction and vortex light field generation;
(b) mode field intensity distribution of vortex light
field; (c)(d) spiral interference fringes generated by
coaxial interference between 4 1-order vortex

light field and linearly polarized Gaussian light*")
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Fig. 15 (a) Experimental setup for chiral fiber grating
generation by superposition of two
perpendicularly polarized acoustic flexural waves;
(b)-(e) transverse mode field intensity and phase
distributions of fiber-based vortex acoustic field;
(D-(i) detection results of mode field intensity
distribution and spiral phase of fiber-based

vortex light field
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Fig. 16 (a) Detection results of fiber-based radial/angular polarization vector light field generation and polarization state;

(b) structural diagram of tilted long-period fiber grating; (c) detection results of fiber-based vortex light field

generation and spiral phase distribution™***
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Fig. 17 (a) Experimental setup for cylindrical vector light

field generation by fiber coupler; (b)(c) detection

results of transverse mode field intensity

distribution and polarization state of fiber-based

radial/angular polarization vector light field
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Fig. 18 (a) Fiber-based STED fluorescence microscopic imaging system; (b) 3D plots of the focal spot achieved by the

overlapping of the excitation and depletion beams in the focal region; (c)(d) image and cross-section of the focal

spot of the excitation beam; (e)(f) image and cross-section of a doughnut shaped focal spot of the depletion beam;

(g) STED imaging of nanofluorescence microspheres™*
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Fig. 19 (a) OAM as new degree of freedom for data multiplexing; (b) optical microscopic image of vortex fiber;

(¢) experimental configuration of fiber OAM communication; (d) block diagram of 20 X4 Gbit/s 16-QAM signal

transmission over 10 wavelengths carrying two vortex modes in vortex fiber
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